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PREFACE TO NEW REVISED EDITION 


The cordial reception given to Henley’s Twentieth Century Book 
of Recipes, Formulas and Processes has made it necessary to print 
another Revised and Enlarged edition 

The Publishers have taken advantage of this opportunity and have 
added to the book many timely and much called for formulas, also' a 
new chapter on Laboratory Methods contaimng many illustrations 
which wJl be fomid to contain information that will materially assist tiie 


experimenter in compounding the various recipes 

In compiHng this book of formulas, recipes and processes, the 
tor has endeavored to meet the practical requirements of the home ^ ,■ 
workshop— the mechanic, the manufacturer, the artisan, the housewrf%^v^:4s 
and the general home worker 

In addition to' exercising the utmost care in selecting his materi^a - ; ; 
from competent sources, the Editor has also modified formifias whiA ■ 
were obtiously ill adapted for his needs, but were valuable if altcr^ ^ . 

Processes of questionable merit he has discarded. By adhermg^.to'.pis / 
plan the Editor trusts that he has succeeded in prepari^ a repos- ^ 
itory of useful knowledge representing the experience of ei^erte..;^.. 
every branch of practical achievement. Much of the matter h« 

, specially translated for tins work from foreign tech^logieal 

mals and books. In this way the Editor has embodied much - 

^ 'informatioiTotherwise inaccessible to most English-speakmg 

Vf Each recipe is to be regarded as a basis of experim^ti to 
" , . fied to suit the ptoticular purpose in hand, or the peculiar 
‘ which may affect the experimenter. Inasmuch as a particul^ 

, may not always bft .applicable, the Editor has thwght 
' rive as mariy recipes as his space would allow under each 
' some instances a ’aeries of formulas is given which appmrentlj 
f, _t'. ^htly i» thrir'ingredients. This has been done 

or more ma^ 'he chosen for the purpose m hand. ' 

ll*^'-' '*rRecorijto'^'facm of a similar 

-'fcnoTO, tte has 'Vdeavored to present ih th^e p^p^ 

ferfidW ^ formulas. Naturally, old 

Tin ticybeworthT advasa^tce 
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INDEX TO NEW REVISED EDITION 


A very complete ready reference Index is 
in,cluded in this new revised and enlarged 
edition, and we recommend that readers con- 
sult it when looking for the many recipes, 
formulas and processes contained in the book. 




INSTRUCTIONS TO THE READER 


It Will be noticed that many of the formulas in this book call for so many parts 
of each ingredient rather than for so many ounces or other definite amounts For 
instance, on page 145 the foimula for camphor ice is given as follows: 

White wax 16 parts 

Benzoated suet 48 parts 

Camphor, powdered 8 parts 

Formulas like the above are given in parts m order that they may be easily com- 
pounded by the worker who has but little equipment As it may not always be 
necessary to make the exact quantity that a definite formula would produce, 
formulas stated m parts lend themselves more readily to variations m total quan- 
tity of finished product, as explained more fully below. 

Formulas expressed m parts faU into three general classes; those m which' all 
the ingredients are liquid, those in which all are solid, and those in which solids and 
liquids are mixed. 


CLASS I 


Ingredients Are All Liquids 


The formula may call for parts and half parts as follows: 

Chromic acid 2% parts 

Ammonia 15 parts 

Sulphuric acid 1/2 part 

Cuprammonia sol. 30 parts 

In this case one part may be considered to mean one cupful and 10 parts to 
mean 10 cupfuls If this will make more or less than the quantity desired, all that 
IS necessary is to substitute one spoonful for each part if less is wanted, and one 
quart for one part if more is wanted The foliowmg examples wdl make this dear: 


For a small quantity use the following. (The figures m the original formula 
are doubled so as to make the fractions whole numbers ) 


Chromic acid 
Ammonia 
Sulphuric acid 
Cuprammonia sol 


5 spoonfuls 
30 spoonfuls 
1 spoonful 
60 spoonfuls 


For a larger quantity use the following; 
Chromic acid 
Ammonia 
Sulphuric acid 
Cuprammonia sol 


21/2 quarts 
15 quarts 
1 pint 
30 quarts 



INSTEUCTIONS TO THE READER 


CLASS II 


Ingredients Are All Solids 

Where the ingredients are all solids, parts may be considered to mean ounces 
pounds or tons, depending upon the quantity desired, as follows: 


ORIGIKAL REOIPE 

Borax parts 
Glass 10 parts 
Soda B parts 


POR SMALL QUAPTTITY 
TAKE 

2^2 ounces 
10 ounces 
3 ounces 


POR LARGER aUAKTlTP 
TAKE 

2% pounds 
10 pounds 
3 pounds 


CLASS III 

Ingredients Are Solids and Liquids in Combination 

The following formula calls for a certain number of parts of substances, sor 


of which are solid and some liquid 
Beeswax 
Water 

Potash carbonate 


8 parts 
56 parts 
4 parts 


For a small quantity use one-eighth of the figures given and consider them 
ounces: 

Beeswax 1 ounce avoirdupois 

7 fluid ounces, or a little less than pint 
Potash carbonate % ounce avoirdupois 

For a larger quantity use: 

Beeswax 8 pounds 

^ Water 56 pounds, equal to 56 pints, or 7 gallons 

Potash carbonate 4« pounds 


In casra where liquids are of such nature that they cannot be measured in fl 
ounces, it is necessary to weigh them just as solids are weighed Thick tar wc 
be sudi a substance, and in this case a vessel is counterbalanced on the scale 
sufficient additional weights added to the pan to make up the required amo 
The tar is then added until the scale balances. 



USEFUL WORKSHOP AND LABORATORY 
METHODS 


It is not necessary for one to be a chemist in order to compound any of the 
recipes given in this book, but at the same time, the greater the number of efficient 
methods and time-saving devices with which the worker is familiar, the easier it will 
be to obtain good results with the least effort 

It IS a well known fact in every trade, that if two men are given the same 
formula to work out, one may produce a satisfactory product while the other may 
fail The leasons for this are that one man knows from experience how to put 
certain ingredients together and exercises more patience and more common sense 
than the other 


It very often happens that a small oversight or a lack of attention to details 
may be the cause of the failure to get good results, for instance, if a recipe states 
that a certain product must be dried before another ingredient is added, it is neces- 
sary to be sure that the drying is complete; a little patience exercised at this tune 
may be the deciding point between a good product and a poor one 

It never pays to hurry or to do slipshod work in the laboratory, especially 
when a new formula is being worked out or a new method is being tried 


This chapter will be devoted to the consideration of the various procedures 
followed by the chemist when compounding recipes and also to the mechanical aids 
which he employs as time savers The several procedures will be taken up and 
discussed in the following order: 


Centrifugation 

Clarification 

Crystallization 

Decantation 

Dialysis 


Distillation 

Evaporation 

Emulsification 

Fermentation 

Filtration 


Grmdmg 
Precipitation 
Solution 
Specific Gravity 
Weighing 


Centrifugation 

A piece of apparatus which has in 
recent years become one of the tech- 
nician’s most valuable time savers, is 
the centrifuge. It is used to separate 
such substances as, cream from milk, 
liquids of different specific gravity from 
each other, and solids from liquids when 
they are held in suspension in such a 
way that they cannot be filtered If a 
substance is so gelatinous that it will not 
settle from its solution for days, or if it 
is so findy divided that it wfil pass 



through the pores of a filter paj)ei, it 
inay be quicldy and complete] v sepa- 
rated With the aid of the centrifuge in 
a few mhiu,tes. 


The material is poured into the tubes 
of the machine, care being taken that 
tubes placed opposite each other will 
weigh the same; the whirling action 
quickly forces the heavier partides to 
the bottom of the tube and the lighter 
substance to the top, the two portions 
may then be very easily separated by 
I'iM. nc O! c from the other. 

( I I MSii'jTi*'. are made in various sizes 
from the small hand type, casting about 



$20 00 up to very large sizes costing 
several hundreds of dollars and operated 
by dectncit} or steam Four types of 
centrifuges are illustrated, Fig. 1 is op- 
erated by hand. Fig. 2 by water and F^ig- 
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3 by electricity The type with the per- 
forated holder is used to dry precipi- 
tates by expressing the moisture through 




the stramer Pig 4 A good centri- 
fuge may attain a speed of 4,000 revo- 
lutions per minute 

Clarification 

When a substance is prepared for the 
market it is a matter of pride to a good 
workman to make his product as pleas- 
mg to the eye as possible If the article 
in question is a liquid he will try to 
have it crystal clear. It may be out of 
the question to centrifuge such a sub- 
stance and for this reason some other 
means must be found for removing any 
cloudiness There are several ways in 
which this may be accompli'^ht 1 depend- 
ing upon the composition of the article 

Finely divided particles which fad to 
settle out, may sometimes be made to 
adhere to a coarser substance which 
settles quickly and the two may then be 
removed together In each mstance 
something shordd be chosen which is m- 
soluble m and is not effected by any 
of the chemicals used m the origmal 
preparation. Paper pulp may serve the 
purpose. If this fails charcoal, or pure 
talc may be employed Liquids which 
wdl stand boiling may be cleared by 
adding the whites of several eggs, thor- 
ou^y mixing them together and then 
heating the mixture to 80° C. or higher 
The coagulation of the albumen of the 


eggs will gather all of the suspended 
particles together and when the liquid 
IS filtered it will be found to be per- 
fectly clear 


Crystallization 

This process is employed when it is 
desired to purify certain chemicals The 
ordinary chemicals of commerce often 
contain impurities which must be re- 
moved before the chemicals are fit to be 
used. The principles of crystallisation 
are as follows: When certain sub- 
stances are dissolved m water until the 
water cannot take up any more, the re- 
sulting solution IS known as a saturated 
solution This solution is filtered to re- 
move insoluble impurities and if the 
water is allowed to evaporate, the dis- 
solved substance will be left behind, con- 
siderably improved in quality Under 
these circumstances a great many sub- 
stances assume regular and symmetrical 
forms known as crystals If several 
substances are present at the same time, 
they separate in proportion to their con- 
centration and m proportion to their 
solubility 

If the soluble impurities are present 
in relatively small amounts, it is 
possible to crystallize out the principal 
substance to a very large degree befo*re 
the impurity begins to ^separate, if the 
remaining solution is then discarded the 
crystals will be quite pure If these 
are redissolved and again crystallized m 
the same manner, they can be regained 
almost chemically pure 

The slower the process of evaporation 
the larger the crystals wiU be Stirring 
produces small crystals Some chemic^ 
salts form beautifully colored crystals 
and with care some may be made to 
grow to a considerable size Copper 
sulphate lends itself to crystallization 
very readily and if a solution of this 
salt IS made and set aside undisturbed 
for slow evaporation, it is possible to 
select a perfect crystal fiom among the 
small ones which first separate and to 
discard the others. If this perfect 
crystal is returned to the solution and 
the evaporation contmued, the crystal 
may be allowed to grow to almost un- 
limited size If the crystal is dried and 
coated with shellac to prevent loss of 
moisture, it may be kept as an mter- 
estmg ornament By selecting certain 
chemical salts of different colors, such 
as potassium bichromate, potassium fer- 
rocyamde, etc, an msliuctne exlubil of 
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the \aiious foims of ci}stals may be 
prepared 


Decantation 

Fiecipitates which settle lapidly and 
which are insoluble m water may be 
washed and puiified by decantation 
This IS a tune saving opeiation as com- 
pared with washing by filiiation A 
large volume ol watei is added to the 
precipitate in a decantation flask which 
IS then shaken vigoiously and the pie- 
cipitate allowed to settle When this 
has occuiied the watei may be poured 
ofl, carrying with it any foreign matter 
which may be piesent This process 
ma3^ be repealed until the washed pre- 
cipitate remains m a state of lelative 
puiitj Flasks of the type illustrated 
below, called decantation flasks, aie es- 
pecially adapted to this purpose 

A decantation flask is shown in Fig 5 



Fig 5 


Dialysis 

Dialysis is a piocess which permits 
the separation of a crystalline substance 
from a colloidal or gelatinous one when 
both are present m the same solution 
Crystalline substances readily pass 
through various animal and vegetable 
membranes while colloids do not, there- 
fore if a mixture consisting of two sub- 
stances of this nature are placed m a 
sac made of an animal membrane oi a 
vegetable one such as collodion and the 



Fig 6 Fig 7 

sac immers^ed m running water the 
crystalline salts will pass through the 
membrane and leave the gelatinous sub- 
stance behind Figs 6 and 7 


Distillation 

Distillation is used for the purpose of 
purifying watei and other liquids and 
also for the separation of liquids of 
different boiling points from each othei 
The theory of distillation is as follows 
If a solution is boiled it is changed to 
a vapoi, if this vapor is then cooled in 
a separate vessel it returns to its 
oiigmal state and any solid substance 
which was present remains in the vessel 
which was heated If two liquids ot 
different boiling points such as alcohol 
and water are mixed together and the 
mixtuie heated, it will be found that 
the boiling point of the mixture lies 
somewhere between the boiling point of 
water and the boiling point of alcohol 
Puie water boils at about 100° C which 
IS equal to 212° F Pure gram alcohol, 
Ol as it IS chemically known, ethyl 
alcohol, boils at about 7*8° C 

If a mixture of equal parts of water 
and alcohol is boiled the boiling point 
will be about midway between 78° C and 
100 °C and the vapor when condensed 
will contain a larger proportion of alco- 
hol than tlie original mixture because 
of the fact that the alcohol present will 
vapoi ize at this temperature to a greater 
extent than the water As the distil- 
lation proceeds the boiling point of the 
mixture will rise because more alcohol 
than water comes over and the relative 
proportion of water left behmd is con- 
stantly increasing, finally, when most of 
the alcohol is distilled off the remainder 
will boil at very nearly the temperature 
of pure water The temperature at 
which any such mixture bous is a fair 
indication of its alcohol content The 
nearer 78° C at which such a mixture 
boils the greater is the amount of 
alcohol it contains 

It IS neither practical nor economical 
to try to separate all of the alcohol from 
water by distillation There comes a 
time in any mixture when the condensed 
vapors contain more water than alcohol 
and it IS useless from the standpoint of 
time to continue the distillation. Most 
of the alcohol is reco veiled from any 
mixture when one-half the total volume 
has been distilled The first runnmgs 
contain the greatest proportion of 
alcohol and the last running the least 
The average strength of any distillate 
depends upon the length of time the still 
is allowed to operate If the product 
obtained from a first distillation is re- 
turned to the still and the process re- 
peated the second distillate wiU conta^in 
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a still higher percentage of alcohol than 
the first 

It IS not possible to prepare absolutely 
pure alcohol by distillation alone Abso- 
lute alcohol is obtained by adding to 
95 % alcohol some chemical which has a 
great affinity for water and then dis- 
tilling the alcohol with this substance 
present Some of the substances used 
are anhydrous copper sulphate, quick 
lime, etc. Inasmuch as alcohol absorbs 
water from the atmosphere, it is very 
difficult to prepare or even to keep ab- 
solute alcohol; the highest percentage of 
alcohol which it is practical to obtain is 
about 98%. 

The essential parts of a distiUmg ap- 
paratus or as it IS commonly called, a 
still, consist of a vessel in which the 
mixture is to be heated, a tube for con- 
ducting the vapors and a receptacle for 
cooling and coUectmg the distillate 
The number of different styles of dis- 
tilling apparatus run mto the hundreds, 
but 3l are adaptations of the above es- 
sential parts Stills are made in dif- 
ferent styles to suit the various pur- 
poses to which they are to be put. 
Great care must be exercised to prevent 
the collection of a sediment on the bot- 
tom of the heatmg chamber If such a 
settlement or coatmg becomes heavy 
enough the stdl is apt to become over- 
heated and it may explode The con- 
densmg coil must likewise be closely 
watched because obstruction to the free 
passage of the vapors will quickly 
caftse a back pressure and the still will 
burst, scattering boilmg water or alcohol 
over a wide area, causing serious 
damage. 



Fig 8 


. . ^Condensers are made in various forms 
s^oosrdmg to the kind of product de- 
If it^ is desired to get a yield 
contams a ’ high percentage of 
, aJcol^l at one distillation, a condenser 
4s us^ which will act so as to break 


up the vapors as they ascend and allow 
the heavier to fall back into the still 
and the lighter to pass on A condenser 
of this kind is made of glass and is con- 
stricted at intervals; each constriction is 
provided with a glass bead which partly 
closes the opening. The rising vapors 



Fig 9 


condense at the first constriction and 
form a pool surrounding the glass bead 
which when it is forced up by the pres- 
sure from below allows any vapor of a 
lower boiling point to pass upward and 
some of the condensed liquid to return 
to the flask This is repeated at eacli 
constriction and the vapors which finally 
reach the cooling coil contain very little 
water 

All parts of a still should be made of 



Fig. 10 


copper or glass and if of copper it 
should be well tinned. For efficient ac- 
tion and a pure product the still should 
be thoroughly cleaned each time it is 
used If rubber connections are em- 
ployed in any kind of still great care 
must be exercised to prevent any of the 
\apors from coming in actual contact 
with the rubber and to this end all 
tubes should pass completely through 
the rubber and well beyond it. 



USEFUL WORKSHOP AND LABORATORY METHODS 


V 


Heat may be applied from any source, 
but care should be taken not to allow 
the distillation to proceed too rapidly 
If so much heat is applied that the 
boiling is too vigorous the product is 
apt to be less pure than if it is obtained 
slowly Mixtures which boil between 
78°C and 100^ C will produce a much 
purer product if the still is heated by 



Fig. 11 


steam or by bemg placed in boiling 
water instead of over an open flame 
There is less chance of an accident if 
this method is followed Four types of 
distilling apparatus are illustrated in 
Figs. 8 to 11 

Dry Distillation 

Besides the distillation process de- 
scribed above there are other types of 
distillation Dry or destructive is un- 
derstood to mean the heating of a sub- 
stance to a pomt where it is chemically 
broken up Volatile decomposition pro- 
ducts are thus driven off and may be 
condensed The manufacture of illumi- 
natmg gas and the destructive distilla- 
tion of wood are examples of this 
process The latter example is inter- 
esting because it is by this method that 
acetic acid, methyl or wood alcohol and 
acetone are made Dry distillation is 
carried out by placing the wood or coal 
in closed ovens from which the air is 
excluded in order to prevent the wood 
from taking Are The gases which arise 
from the heated wood are condensed and 
the acid contained therem is neutralized 
by adding lime which converts it into 
calcium acetate The alcohol is redis- 
tilled to the required purity 

Distillation in Steam 

Substances which are not readily 
vaporized or which are injured by a 
high temperature may be distilled in a 
current of steam The process is to pass 


a current of steam through the mixture 
to be distilled which is also heated in- 
dependently The steam carries with it 
some of the required substance and they 
are both condensed together, the water 
being removed later by chemical means 

Fractional Distillation 

Fractional distillation is the term ap- 
plied to the process of redistillmg each 
fraction of a distillate, in order to sep- 
arate several substances of different 
boiling points which may be present in 
the same mixture The distillate from 
such a mixture is collected in several 
receptacles, the receptacles being 
changed at definite boilmg points- These 
fractions are each redistilled separately, 
when it will be found that their products 
will have distinct boiling points and will 
consist of the several substances which 
were ncuxed together m the original 
sample. 

Sublimation 

Solids may be distilled as well as 
liquids, but the process in this case is 
called sublimation Many substances, of 
which iodine is a good example, vaporize 
and later condense on any cool surface 
as a solid In this way nonvolatile im- 
purities may be separated This process 
IS used to prepare corrosive sublimate 
and to purify benzoic acid. 

% 

Evaporation 

When it is necessary to remove the 
water or other liquid in which a solid 
is dissolved evaporation is resorted to. 
There are several ways in which this 
may be carried out, quickly and eccH^ 
nomicaJly The simplest process is td 
expose the solution to the action of air 
and sunlight as is done m the recov- 
ery of salt from sea water 

If the mixture can be heated without 
harm it is heated in an evaporating dish 
until the liquid has evapoiated In the 
event that the material would be de- 
stroyed by heat it may be evaporated by 
allowing a current of air to pass over 
the surface or by placing it m a con- 
tinuous partial \acuum A desiccator 
for evaporating small amounts of liquid 
under reduced pressure is shown in 
Fig. 12 

Regardless of the temperature of 
evaporation, the essential thing is 
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rovide as large a surface as possible 
ecause the rate of evaporation is in 
proportion to the area of the exposed 
surface Various types of machines 
have been introduced which expose to 
the air a much larger surface than 
would be possible otherwise The prin- 
ciple of the most efficient type is that of 



Figr 12 


a revolving drum which dips mto the 
solut >n to be evaporated As the drum 
^evofves nme-tenths of its surface is con- 
'^inually undergoing evaporation The 
a^iplu'ation of heat to the drum hastens 
this process V'hen the crystals begin 



Fig IS 


to separate tley are removed from the 
drum by a scraper and fall in^o a pan 
for complete drying 
A steady even heat is desirable for 



Fig. 14 


evaporation and for this purpose the 
dish may be placed over boilmg water, 
over heated sand or over boiling oil if 
the nature of the material pernuts this 
degree of heat In fact the temperature 
of evaporation may be kept at any de- 


sired degree without any attention from 
the operator if a suitable substance is 
chosen over which to heat it 
Several pieces of apparatus used in 
evaporating liquids are shown in Figures 
13, 14, 15 



Fig 15 


Emulsification 

This process is resorted to when it is 
desired to suspend a substance such as 
an oil, in a liquid with which it wiU not 
ordinarily mix Emulsification is prin- 
cipally used to improve the taste or ap- 
pearance of medicinal preparations Milk 
is an example of a perfect emulsion 
The methods in use all consist in adding 
a gummy substance which is intimately 
mixed with the oil or fat which is to be 
emulsified 50% of gum acacia or other 
similar substance is rubbed up in a dry 



Fig IG 


vessel with the oil until it forms a thick 
cream. The water is then added slowly 
with continued stirring until the re- 
quired consistency is reached. Some oils 
cannot be permanently emulsified with- 
out changing their chemical constitution 
which IS not permissible if they are to 
be used as medicines or foods For an 
emulsion which is to be used within a 
short time it is customary to employ 
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gelatine as the supporting medium, but 
if this IS made so that it will flow read- 
ily it will not retain its properties as an 
emulsion for any great length of time. 
An apparatus used to hasten the process 
IS illustrated Fig 16 


Fermentation 

Fermentation is a process whereby 
organic substances are changed by the 
action of living organisms into simpler 
chemical compounds Almost any ani- 
mal or vegetable substance may be fer- 
mented and the end products depend 
upon the nature of the origmal sub- 
stance and upon the kind of organism 
causing the fermentation Animal mat- 
ter, \^ien it decomposes, or ferments, 
which IS the same thing, produces such 
substances as ammonia, ammonium salts, 
nitrates, phosphates, etc Milk when 
fermented produces principally lactic 
acid, due to the action of several kinds 
of bacteria. 

All kinds of fruits when fermented 
by yeast produce alcohol because of the 
presence of sugar The alcohol produced 
IS flavored by the particular volatile oils 
which may be present in the kind of 
fruit used When fruit is allowed to 
ferment spontaneously the fermentation 
IS caused oy the various kinds of yeast 
which always adhere to fruit and to the 
yeast which is always present in the 
dust of the air This kind of yeast is 
known as wild yeast to distinguish it 
from yeast which has been carefully 
selected and grown artificially This 
cultured yeast produces a more constant 
and high grade alcohol than is produced 
by spontaneous fermentation The most 
favorable temperature for alcoholic fer- 
mentation is about 24^0 which is equiv- 
alent to about 75® F. 

Fermentation usually takes place m 
two stages, the initial stage or mam fer- 
mentation IS turbulent in character be- 
ing accompanied by the formation of a 
froth on the surface; this is because the 
formation of alcohol separates insoluble 
pectmous substances which rise to the 
surface as foam. After the major por- 
tion of the carbon dioxide has been 
evolved the fermentation becomes quiet- 
er, the second fermentation then begins, 
during which the remainder of the 
sugar IS turned into alcohol Fermenta- 
tion reaches its natural limit when 
about 12% of alcohol has been formed, 
because alcohol of this concentration 
poisons the yeast and prevents it from 


continuing to act In addition to al- 
cohol there are formed a number of 
other substances which are called 
fusel oils, but are really higher alcohols, 
so called because their boiling pomts 
are higher than that of ordmary alcohol 
They are more or less miurious to 
health 

Generally speakmg, two parts of 
sugar when fermented will produce one 
part pure alcohol and therefore, knowing 
the sugar content of the mash the theo- 
retical yield of alcohol may be estimated 
According to Pasteur 100 parts of cane 
sugar yield on an average 48% alcohol, 
46% carbon dioxide, 3% glycerine, 6% 
succinic acid and 1% fusel oil 

Disturbances of fermentation may be 
occasioned by unsatisfactory tempera- 
tures, by the presence of an excess of 
sugar, occurrence of acetous fermenta- 
tion and by unsatisfactory yeast 

Acetous fermentation, it is well 
known, is very prone to accompany al- 
cohol fermentation It is caused by 
acetic acid bacteria which are almost 
always present, but which require oxy- 
gen for their development The forma- 
tion of acetic acid can take place only 
with free access of air, hence when pre- 
serving fermented liquids the access of 
air must be prevented as much as 
possible. 


Filtration 

Filtration is the means employed when 
it IS necessary to separate a liqmd from 
solid matter which is suspended in it. 
If the particles are coarse the filtration 
may be accomplished by pouring the 
liquid through a cloth of any desired 
thickness If the particles are very 
small, the filter must be correspondingly 
fine m order to keep them from passing 
through with tlie liquid The filter most 
often used m the laboratory is made of 
paper, known as filter paper and comes 
in various degrees' of fineness to suit the 
quality of the various precipitates The 
finer the paper the slower the liquid 
passes through and the clearer the fil- 
trate will be As filtration progresses 
the pores m the filter paper become 
dogged up by the precipitate and filtra- 
tion then becomes slower. It is often 
necessary under these circumstances to 
adopt some means of hastenmg the pro- 
cess; this is accomplished in various 
ways; the simplest is, to use a funnel 
with a very long stem so that the weight 
of descending hquid will have a toid- 
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ency to pull the liquid on the filter pa- 
per through at a more rapid rate 
Another method is shown in the accom- 
panying illustration which shows the 
stem of the funnel passing thiough the 
cork of a wide mouth bottle This cork 
also carries a second tube which is con- 
nected to an exhaust pump of some 
kmd which keeps the air in the bottle 
at reduced pressure and therefore has a 
tendency to draw the liquid through the 
paper Figs 17, 18 



For filtering a small amount of liquid 
quickly, it is sometimes sufELcient to place 
a small piece of absorbent cotton m the 
neck of the funnel and a very short 
distance down the stem Fig 19. 




For exceedingly fine particles, such as 
bacteria and some kmds of colormg 
tnatter, it is necessary to use a filter 
which is much finer than any kind of 
paper which can be produced Among 
such substances are clay, sand and char- 
coaL The day filter is known as a 
Berkfeld filter and is always used with 
a suction apparatus Fig *20 

^ The filter paper used comes in various 
grades, the best paper being pure white 
Hie cheaper grades gray or brown 
For very careful work, only the best 
-grade of white paper should be tised be- 


cause the colored papers usually con- 
tain soluble matter winch passes through 
with the liquid and sometimes spoils the* 
product Funnels which are used for 
filtering should be made so that the 
sides taper at an angle of (jO®, for the 
reason that when the paper is folded in ‘ 
the customary m<imu‘r it will only fit a 
funnel of this shape. 

Methods of folding filter paper. Fil-^ 
ter paper as usually sold is cut in cir- 
cles of various diameters to fit various 
sized funnels For use they are folded 
exactly m half into a semi-circle and 
then folded over once more into a quar^,, 
ter circle. The paper is then carefully^ 
opened m the shape of a funnel by hav- i 
ing three of the layers on one side and i 
one on the other. When placing it in ' 
the funnel care should be taken to press 
the paper as far down in the funnel as 
it will go If this IS not done the weight 
of the liquid is apt to tear the paper. 
It IS sometimes convenient to moisten , 
the paper slightly in order to cause it to 
adhere to the sides of the funnel Pig 
21 For more rapid filtration the pa- 



per may be folded so as to form what is 
known as the plated filter With a lit- 
tle practise, plated filters may be folded 
-iliTM)-' < - qiiidvh a-> ])lain filters. The 
.ueoii'p<e iF’.i.' dj<cjridtrj^ will show how 
this 1 $ done 



The paper is first folded in a semi- 
circle and quarter circle as in makuig a 
plain filter It is then opened out agam 
to a semi-ciTcIe as shown m Figure 22. 
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One side is then folded as shown in 
Figure 23 and again folded on itself 



as shown m Figure 24 The other side 
IS then folded twice in the same man- 
ner The paper is again opened to a 



semi-circle and will be found to have 
seven creases The end segment is then 
folded half way back on itself and with 
this last small fold as a guide, it is 
creased sixteen times, each time turning 
the paper over so as to crease it on op- 
posite sides exactly as a fan is made 
It will then appear as Figure 25 and 
when opened up it will be found di- 
vided into thirty-two segments When 
placed in a funnel the paper will 
not fit closely to the glass and the 
filtered liqmd will have free passage 
Fig 26 



Fig. 25 


Fig 26 



When plating a filter do not crease 
the paper to the point because by so 
doing the paper will be weakened and 
will break under the weight of the 
liquid. Filter paper is sold already 
folded under thq name of ^‘Folded 
filter.” 

In order to protect this point which is 
weakest m a filter, it is ^omcfiiiK •* iwvc^- 
sary to make a mmiaiiiM* lilloi wnich 
fits over the point and thua piotccl& it 


Another method of folding a filter 
paper which strengthens the weak pomt 
IS as follows: The paper is folded as 
usual into a semi-circle, next, the side 
AB IS folded over along the line marked 
CD The paper is now turned over and 



AE IS folded along the line EF. When 
this paper is opened up the point will 
be protected by the presence of a double 
thickness of paper Figs 27, 28 
Several types of funnels have been 
devised to hasten filtration. In some of 



these the inside of the glass is ribbed 
like a washboard to prevent the paper 
from coming in contact with the sides 
of the funnel at all points Fig 29. 

For filtering liquids which must be 
kept warm durmg the process, holders 
have been made with double walls and 




which may be filled with hot water;-. 
Thev are also provided with an offshoot, 
which mav be kept heated by a Bi^pa ^ 
buiner ^s ,shovn in Figs 30-31. ' > 
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Filtration under pressuie may be re- 
sorted to when it is necessary to hasten 
the process This may be accomplished 
by attaching a long piece of rubber tub- 
ing to the stem of a funnel and covering 
the other large end of the funnel with 
filter paper which is placed between two 
pieces of strong cloth which are tied se- 
curely to the outside of the funnel as 
shown in the illustration If the funnel 
is now suspended ovei a large vessel 
and the liquid to be filtered poured 
through the tubing with the aid of a 
second funnel at the higher end, the 
pressure exerted by the long column of 
water will force the liquid through the 
filter paper much more rapidly than 
would otherwise be the case Fig 32 



Fig 82 


Grinding and Pulverizing 

Reducing any substance to a state of 
fineness may be a difficult operation or 
an easy one, depending on the material 
at hand If the substance is extremely 
hard, recourse must be had to a me- 
chanical grindmg mill jpf some kind 
Numerous styles of these mills are on 
the market suitable for various pur- 
poses, from rock crushing to the simple 
pulverization of softer crystals. Fig 33 



In some types of pulvenzmg machmes 
the substance is brought in contact with 
pebbles in a revolving drum, the con- 


stant agitation of tlie mass and the ac- 
tion of the pebbles quickiy reducing the 
substance to a moie or less finely pul- 
verized state The powder may then be 
recoveied by sitting it from the pebbles 
Figs 34,35 The customary way of 




grinding small amounts of substances in 
the laboratory is with the aid of a mor- 
tar and pestle. These mortars are sold 
m glass, porcelain, agate and metal The 
substance to be pulverized is added to 
the mortar in small quantities at a time 
and rubbed with the pestle by a circu- 
lar motion and more or less pressure. 
Fig. 36 Gummy and sticky substances 



which are not easily pulverized may be 
ground satisfactorily m the presence of 
sand, provided that the substance is one 
which may be separated from the sand 
by some such means as taking advantage 
of its solubility or of a different specific 
gravity 
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After the material has been reduced 
to a powder it may be separated mto 
portions of different degrees of fineness 
by means ot wire screens which are 
made so as to allow powders of any 
desired fineness to pass through These 
screens are numbered accordmg to the 
number of openings to the square inch 
Fig 3T 



Fig 37 


Precipitation 

The process of precipitation is re- 
sorted to by the chemist more often 
than by the artisan and is used to sep- 
arate certain elements which may be in 
solution, by adding some other chenucal 
which combines with the element it is 
desired to separate, formmg an insoluble 
compound which is immediately pre- 
cipitated For instance, if it is desired 
to separate the element silver from a 
solution in which it is held as a soluble 
salt, such as silver nitrate, it is only 
necessary to add common table salt 
This will combine with the silver to form 
silver chloride which will immediately 
separate as an insoluble precipitate 
This precipitate may then be separated 
by filtration and the silver recovered 
Any soluble salt of iron may be changed 
to an insoluble one by the addition of 
ammonia, while copper may be made to 
act likewise by adding a soluble sul- 
phide Any substance used to pre- 
cipitate another is called a precipitant 
and the remainmg solution is known as 
the supernatant fluid 

Solution 

When any substance is dissolved in a 
solvent, it is said to be soluble and the 
resultmg product is called a solution 
When the solvent is alcohol, the product 
IS called an alcoholic extract or a tinc- 
ture A substance which dissolves in 
water and which may be recovered in 
the same form by the evaporation of 
the water is said to be in simple solu- 
tion If any chemical is used so that 
the substance is made soluble by chang- 
ing its state, it is known as a chemical 
solution and the original substance can- 


not be recoveied m the same form in 
which it was added For instance, me- 
tallic copper IS dissolved by nitric acid, 
but m the process the copper is changed 
to copper nitrate and therefore cannot 
be recovered as metallic copper 

Water is the most used solvent, alco- 
hol takes second place and then such 
substances as glyceiine, ether, acetone, 
turpentine, carbon tetra chloride, etc 
The most used chemical solvents are 
Hydrochloric acid, nitric acid and 
ammonia. 

If there is any doubt as to whether 
a substance is soluble in water or in 
any other solvent, it is only necessary 
to shake it with some one of these and 
then to allow it to stand for a short 
time If some of the liquid is then 
evaporated to dryness, there wdl be a 
residue left of more or less bulk depend- 
ing upon the extent to which the ma- 
terial IS soluble in the particular sol- 
vent used 

The prmcipal aid to rapid solution 
is pulverization which allows the solvent 
to come in contact with as large a sur- 
face as possible Heat is next m im- 
portance because most substances are 
more soluble at high temperatures than 
they are at low temperatures Agita- 
tion hastens solution because it con- 



stantly replaces with fresh solvent any 
of the solution which immediately sur- 
rounds the solid and which would other- 
wise tend to retard the process because 
of its saturation. Numerous mechanical 
aids to agitation may be made by any- 
one handy with tools, after the pattern 
illustrated in Fig 38. The power to 
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operate this machine may be obtained 
from a water motor or any other sim- 
ple source 

Maceration. When a substance is al- 
lowed to go into solution by simply 
placing it in contact with the solvent 
at ordmary temperatures, the process is 
called maceration This operation is 
used when it is not permissible to use 
heat because of the danger of injuring 
the product. 

Infusion When heat is applied in the 
above process by first boilmg the water 
and pourmg it over the material to be 
dissolved, the product is called an in- 
fusion. It IS used when the substance 
may be submitted to a fairly high de- 
gree of heat for a short time without 
injury It is employed almost exclusively 
in removing the soluble matter from 
flowers, leaves, roots, seeds, etc. 

Digestion. This is usually considered 
to mean the conversion of a substance 
into the soluble state with the aid of a 
solvent which is kept at a constant tem- 
perature for a rather long period of 
time, depending upon the nature of the 
material For this purpose a waterbath, 
a sandbath or an incubator is employed 
to maintain the desired degree of heat 
which is usually just below the boding 
pomt of the solvent. The substance 
acted upon is placed in a covered dish 
to prevent rapid evaporation and left 
tp* itself imtil the process is completed. 
It is principally used for the decomposi- 
tion of minerals which are but slowly 
acted upon by the solvent 

Percolation. This is an economical 
and rapid method of extractmg the 
soluble matter from a large mass of ma- 
terial with a mmimum amount of sol- 
/ jmt. For this purpose a piece appa- 
ratus known as a percolator is used Fig. 
89. The drugs are first ground and 
stirred with the solvent to form a thick 
porridge which is then placed in the 
percolator.^ Care should be taken that 
the drug is packed so that no fissures 
are present which would allow the sol- 
vent to pass through without commg mto 
prolonged contact with the drug and 
I yet not tight enough to prevent the 
solvent from seeping through Alcohol 
of the desired percentage is poured on 
drug to form a layer of about 3 
mches and the percolator is then cov- 
_ The maceration may be consid- 

j^ed at an end m about three days and 
scdvent allowed to run off. * The I 
^ijuantity of the solvent used varies ac- i 
^yding to the d^jree of concentration | 


of the extract it is desired to produce 
The percolate is usually divided into a 
first run corresponding to about 85% oi 
the extractible matter and a secondary 
percolate may be as large as may be 
necessary to complete the extracting. 



89 Fig. 40 


This IS then concentrated by distillation 
to any desired strength. 

Another method of extraction is that 
of shaking out In this method the ob- 
ject is to remove certain substances 
from a liquid by means of adding an- 
other liquid in which the substance is 
more soluble It is necessary that the 
second liquid be one which will not mix 
with the first. In practice, aqueous or 
alcoholic liquids containing aromatic 
substances are shaken with chloroform, 
benzene, carbon tetra chloride, or sim- 
ilar liquids into which the aromatic sub- 
stance will pass. The mixture is then 
placed in what is known as a separating 
funnel and the heavier one which sinks 
to the bottom is allowed to pass off by 
opening the stop-cocfc Fig, 40. 

Weighing 

The accuracy with which a substance 
may be weighed depends on the sensi- 
tiveness of the scale and the skill of the 
operator. The analytical chemist re- 
quires a balance which will weigh accu- 
rately such small amounts as one-tenth 
of a milligram A scale for weighing 
material to be used m compounding 
recipes need not be sensitive to less than 
one-tenth of a gram The precautions 
to be observed m weighing are as fol- 
lows; Do not allow corrosive substances 
to come in contact with the metal pans 
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of a scale because the pans will be ruined 
and the material contammated. Always 
counterbalance two pieces of paper or a 
dish on the pans and add the material 
to this Do not touch the weights with 
the fingers as they will soon become 
corroded and either increase or decrease 
in weight and thus interfere with the 
accuracy of the scale Always manipu- 
late the weights with a pair of forceps 
Figs 41, 42 



The metric system of weights and 
measures is much more convenient than 
the English system and as its principles 
are learned jn a few minutes all workers 
should purchase scales with gram 



Pig. 42 


weights Most formulas are based on 
the metric system and if avoirdupois 
weights are used it is necessary to con- 
vert one into the other before the work 
can go on 

Formulas which are written so that 
the quantities are given m so many 
parts of each ingredient are adapted to 
either s\ stem and if such figures as 
three parts of salt and one part of soda 
are given, they may be mterpreted as 
meanmg three ounces of salt and one 
ounce of soda or three grams of salt and 
one giam of soda or any other amount 
that the worker finds convenient to em- 
ploy as a unit 

It is always best, when trying a new 
recipe, to make a small quantity of a 
product the first time, so as not to 


waste materials and also so as to be able 
to change the consistency or color or 
other quality to suit one’s particular 
ideas, before the whole material is made 
up It IS also wise to use the best 
chemicals procurable because as one 
gams experience the cheaper grades may 
be employed with more safety 
Liquids may be weighed or measured 
If weighed, the vessel is first counter- 
balanced on the scale pan and the liquid 
IS then added and weighed in the same 
way that a solid would be 
A very convenient type of scales is 
shown here They are provided with a 
sliding weight which is a great aid in 
counterbalancing the pans m the event 
of paper or other container being 
necessary Fig 43 



Specific Gravity 

A great many people have difElculty 
m understanding what is meant by spe- 
cific gravity An effort will be made to 
explain what is meant by this term 

It IS well known that alcohol is 
lighter than water and that tar is 
heavier If three vessels of the same 
size are each filled with one of these 
substances and then weighed it may be 
found that the alcohol may weigh two 
pounds, the water three pounds and the 
tar SIX pounds From ‘this it will be 
seen that the alcohol weighs % as much 
as the water and the tar twice as much. 
We are now able to say that any 
amount of this alcohol weighs % as 
much as the same quantity of water. 
This is the same thing as saying that the 
specific gravity of alcohol is % or ex- 
pressing m decimals .66 and the same 
thmg as saying that the specific gravity 
of tar IS 2 Water being the most 
abundant fluid we possess it is taken as 
the standard and is called 1 If any 
fluid is lighter than water its specific 
gravity is expressed as a decimal and if 
heavier it is expressed as a whole 
number 

If it 15 desired to find the specific 
gravity of a liquid, all that nece^^ry 
os to weigh a definite quantity of ft 
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a battle known as a specific gravity i 
battle, Fig 44, and then ta fill the same 



Fig: 44 


battle with water and weigh that The 
weight af the hquid divided by the 
weight of the water gives the specific 
gravity of the liquid It is necessary to 
deduct the weight of the bottle itself 
from each weighmg before the result is 
computed The formula for this de- 
termination is as follows; 

Weight of substance 

=specific gravity 

Weight of water 

For large quantities of liquids it is 
possible to use an mstrument known as 



Fig 45 


a hydrometer which is placed in the 
liquid The extent to which the hydrom- 
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eter sinks depends upon the specific 
gravity of the liquid Markings on the 
stem indicate the specific gravity and 
they may be read directly without any 
calculation This instrument is made in 
many forms which are classified accord- 
ing to whether they are to be used for 
liquids lighter or heavier than water. 
Fig 45 


specific Gravity of a Solid 

The principle of this method is the 
same as for a liquid but the operation 
is somewhat different If a solia is im- 
mersed in a liquid it will displace an 
amount which is equal to its own 
volume At the same time it will lose in 
weight an amount which is equal to the 
weight of the amount of liquid it dis- 
placed Therefore if we know the 
amount of weight it loses on being im- 
mersed in water, we know its volume 
and also the weight of the volume of 
water displaced If its weight in air is 
divided by the amount it loses when 
placed in water or, what is the same 
thing, the weight of water displaced, the 
result is its specific gravity Substances 
soluble in water may have their spe- 
cific gravity estimated by weighing 
them in some liquid in which they are 
insoluble For instance, the specific 
gravity of sugar may be taken in alco- 
hol and then converted into its true 
figure by proportion 

The specific gravity of substances 
lighter than water may be taken by at- 
taching to them a heavier mass of metal 
which will make them sink The spe- 
cific gravity of the metal is then de- 
ducted from that of both together and 
the specific gravity of the substance is 
the remainder. 
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Acid-Proofing 

An Acid-Proof Table Top. — 

1 

Copper sulphate 1 part 

Potassium chlorate 1 part 

Water 8 parts 

Boil until salts are dissolved 
2 

Aniline hydrochlorate 3 parts 

Water 20 parts 

Or, if more readily procurable 
Aniline 6 parts 

Hydrochloric acid 9 parts 

Water 50 parts 

By the use of a brush two coats of so- 
lution No 1 are applied while hot, the sec- 
ond coat as soon as the first is dry Then 
two coats of solution No 2, and the wood 
allowed to dry thoroughly Later, a 
coat of raw linseed oil is to be applied, 
using a cloth instead of a brush, in order 
to get a thinner coat of the oil. 

A writer in the Journal of Applied 
Microscopy states that he has used this 
method upon some old laboratory tables j 
which had been finished in the usual way, | 
the wood having been filled oiled, and 
varnished. After scraping off the varnish 
down to the wood, the solutions were ap- 
plied, and the result was very satisfac- 
tory 

After some experimentations the for- 
mula was modified without materially 
affecting the cost, and apparently in- 
creasing the resistance of the wood to the 
action of strong acids and alkalies The 
modified formula follows 

1 . 

Iron sulphate . 4 parts 

Copper sulphate 4 parts 

Potassium permanga- 
nate. 8 parts 

Water, q. s. . .100 parts 


2 , 

Aniline . \2 parts 

Hydrochloric acid 18 parts 
Water, q. s .100 parts 

Or 

Aniline hydrochlorate 15 parts 
Water, q. s 100 parts 

Solution No 2 has not been changed, 
except to arrange the parts per hundred. 

The method of application is the same, 
except that after solution No 1 has dried 
the excess of the solution which has dried 
upon the surface of the wood is thor- 
oughly rubbed off before the application 
of solution No 2 The black color does 
not appear at once, but usually requires 
a few hours before becoming ebony 
black The linseed oil may be diluted 
with turpentine without disadvantage, 
and after a few applications the surface 
will take on a dull and not displeas- 
ing polish The^ table tops are easily 
cleaned by washing with water or suds 
after a course of work is completed, and 
the application of another coat of oil 
puts them in excellent order for another 
course of work. Strong acids or alkahes 
when spilled, if soon wiped off, have 
scarcely a perceptible effect 

A slate or tile top is expensive not only 
in its original cost, out also as a destroyer 
of glassware. Wood tops when painted, 
oiled, or paraffined have objectionable 
features, the latter especially in warm 
weather Old table tops, after the paint 
or oil IS scraped off down to the wood, 
take the above finish nearly as well as 
the new wood 

To Make Wood Acid- and Chdonne- 
Proof. — Take 6 pounds of wood tar and 
12 pounds rosin, and melt them together 
in an iron kettle, after which stir in 8 
pounds finely powdered brick dust. 
The damaged parts must be cleaned 
perfectly and dried, whereupon they 
may be painted over with the warm 
preparation or filled up and drawn off, 
leaving the film on the inside 

Protecting Cement Against Acid. — A 
paint to protect cement against acid is 
obtained oy mixing pure asbestos, very 
finely powdered, with a thick solution of 
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sodium silicate. ^ The sodium silicate 
must be as alkaline as possible The 
asbestos is first rubbed with a small 
quantity of the silicate, until a cake is 
obtained and then kept in well-closed 
vessels. For use this cake is simply 
thinned with a solution of the silicate, 
which furnishes a paint two or three ap- 
plications of which protect the walls of 
reservoirs, etc , against any acid solid 
or liquid This mass may also be em- 
ployed for making a coating of sand- 
stone. 


To Make Corks Impermeable and 
Acid-Proof. — Choose your corks care- 
fully. Then plunge them into a solution 
of gelatin or common glue, 15 parts, in 
24 parts of glycerine and 500 parts of 
water, heated to 44° or 48° C (112°-120° 
F ), and keep them there for several 
hours. On removing the corks, which 
should be weighted down in the solution, 
dry them in the shade until they are free 
from all surplus moisture They are now 
perfectly tight, retaining at the same 
time the greater portion of their elasticity 
and suppleness To render them acid- 
proof, they should be treated with a 
mixture of vaseline, 2 parts, and paraffine 
7 parts, heated to about 105° F This 
second operation may be avoided by 
adding to the gelatin solution a little 
ammonium dichromate and afterwards 
exposing the corks to the light. 

Lining for Acid Receptacles.— Plates 
are formed of 1 part of brown slate, 2 
of powdered glass, and 1 of Portland 
cement, the whole worked up with sili- 
cate of soda, molded and dried Make 
a cement composed of ground slate and 
silicate of soda and smear the surface 
for the lining; then, while it is still plastic, 
apply the plates prepared as above de- 
scribed. Instead of these plates, slabs 
of glass or porcelain or similar substances 
may be employed with the same cement. 

ACACIA, MUCILAGE OF: 

See Adhesives under Mucilages 

ACID-PROOF GLASS: 

See Glass. 


ACID-RESISTING PAINT: 
See Paint 


ACtDS, SOLDERING: 

See Solders. 

^CID STAINS FROM THE SKIN, TC 
- - ^ REMOVE : ’ 

, ■ Cleaning Preparations and Meth 
odl^ 

ifciD t:.-.. 

^ See Vine 
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Adhesives 

GLUES: 

Manufacture of Glue.— I.—The usual 
process of removing the phosphate of 
lime from bones for glue-makmg pur- 
poses by means of dilute hydrochioric 
acid has the disadvantage that the acid 
cannot be regenerated. Attempts to use 
sulphurous acid instead have so far 
proved unsuccessful, as, even with the 
large quantities used, the process is very 
slow According to a (jerman Invention 
this difficulty with sulphurous acid ean 
be avoided by using it m aqueous solu- 
tion under pressure. The solid ion of 
the^ lime goes on very rapidly, it is 
claimed, and no troubleHome precipi- 
tation of calcium sulphite takes place 
Both phosphate of lime and sulphurous 
acid are regenerated from the lyes by 
simple distillation 

II — Bones may be treated with suc- 
cessive quantities of combined sulphur- 
ous acid and water, from which the heat 
of combination has been previously dis- 
sipated, the solution being removed after 
each treatment, before the bone salts 
dissolved therein precipitate, and before 
the lempeiaLiiie rises above 74° F. — 
U S Tat 

III. — A patent relating to the process 
for treating animal sinews, prcpauilory 
for the glue factory, has been granted to 
Florsheim, Chicago, and consists in im- 
mersing animal smews successively in 
petroleum or benzine to remove the outer 
fleshy animal skin; in a hardening or 
preserving bath, as boric acid, or alum 
or copper sulphate; and in an alkaline 
bath to remove fatty matter from the" 
fibrous part of the sinews. The sinews 
are afterwards tanned and disintegrated. 

Test for Glue. — The more water the 
glue takes up, swelling it, the better it 
IS. Four ounces of the glue to be exam- 
ined are soaked for about 12 hours in a 
cool place in 4 pounds of cold water If 
the glue has (h'-solvcd affci Ihis lime, it 
IS of bad qualiU and ot little \ahie, but if 
It is coherent, gelatinous, and weighings 
double, It is good; if it weighs up to 18 
ounces, it IS very good, if as much as 
20 ounces, it may be called excellent. 

To Prevent Glue from Cracking. — To 
prevent glue from cracking, which fre- 
quently occurs when glued articles are 



ADHESIVES 


11 


exposed to the heat of a stove, a little 
chloride of potassium is added This 
prevents the glue from becoming dry 
enough to crack. Glue thus treated will 
adhere to glass, metals, etc , and may 
also be used for pasting on labels 

Preventing the Putrefaction of Strong 
Glues. — The fatty matter always existing 
in small quantity in sheets of ordinary 
glue affects the adhesive properties and 
facilitates the development of bacteria, 
and consequently putrefaction and de- 
composition These inconveniences are 
remedied by adding a small quantity of 
caustic soda to the dissolved glue The 
soda prevents decomposition absolutely; 
with the fatty matter it forms a hard soap 
which renders it harmless 


Liquid Glues. — 
I —Glue . . 
Gelatin . 
Acetic acid 
Water . 
AlUDpL 


3 ounces 

3 ounces 

4 ounces 
2 ounces 

30 grains 


Heat together for 6 hours, skim, and 
add 

XI — Alcohol 1 fluidounce 

Brown glue, No 2 2 pounds 

Sodium carbonate 11 ounces 

Water 3i pints 

Oil of clove 160 minims 


Dissolve the soda in the water, pour 
the solution over the dry glue, let stand 
over night or till thoroughly soaked and 
swelled, then heat carefully on a water 
bath until dissolved When nearly cold 
stir in the oil of cloves 

By using white glue, a finer article, fit 
for fancy work, may be made. 

Ill — Dissolve by heating 60 parts of 
borax in 420 parts of water, add 480 
parts dextrin (pale yellow) and 50 parts 
of glucose and heat carefully with con- 
tinued stirring, to complete solution, 
replace the evaporated water and pour 
through flannel. 

The glue made in this way remains 
clear quite a long time, and possesses 
great adhesive power; it also dries very 
quickly, but upon careless and emended 
heating above 90° C.^ (194° F ), it is apt 
to turn brown and brittle. 

IV. — Pour 50 parts of warm (not hot) 
water over 50 parts of Cologne glue and 
allow to soak over night. Next day the 
swelled glue is dissolved with moderate 
heat, and if still too thick, a little more 
water is added. When this is done, add 
from 2} to 3 parts of crude nitric acid, 
stir well, and fill the liquid glue in well- 
corked bottles. This is a good liquid 
s*eam glue. 


V — Soak 1 pound of good glue in a 
quart of water for a few hours, then melt 
the glue by heating it, together with the 
unabsorbed water, then stir in J pound 
dry white lead, and when that £ well 
mixed pour in 4 fluidounces of alcohol 
and continue the boiling 5 minutes longer. 

^ VI — Soak 1 pound of good glue in 
pints of cold water for 5 hours, then add 
3 ounces of zinc sulphate and 2 fluid- 
ounces of hydrochloric acid, and keep 
the mixture heated for 10 or 12 hours at 
175° to 190° F The glue remains liquid 
and may be used for sticking a variety of 
materials 

VII — A very inexpensive hqmd glue 
may be prepared by first soaking and 
then dissolving gelatin in twice its own 
weight of water at a very gentle heat; 
then add glacial acetic acid in weight 
equal to the weight of the dry gelatin. 
It should be remembered, however, that 
all acid glues are not generally applica- 
ble 


VIII —Glue 

Dilute acetic acid 
Dissolve by the aid of 
Alcohol 
Alum . 

IX— Glue 

Calcium chloride, 

Water 

X — Sugar of lead. . 
Alum. . . . 

Gum arable. . . 
Wheat flour 
Water, q. s 


. mo parts 
. 400 parts 
heat and add: 

25 parts 
. . 5 parts 

5 parts 
. 1 part 

1 part 
1 J drachms 
1 1 drachms 
2 1 drachms 
. 1 av lb 


Dissolve the gum in 2 quarts of warm 
water, when cmd mix in the flour, and 
add the sugar of lead and alum dissolved 
in water, heat the whole over a slow fire 
until it shows signs of ebullition. Let it 
cool, and add enough gum water to bring 
it to the proper consistence. 

XI. — Dilute 1 part of official phos- 
phoric acid with 2 parts of water and neu- 
tralize the solution with carbonate of 
ammonium. Add to the liquid an equal 
quantity of water, warm it on a water 
bath, and dissolve in it suflScient glue to 
form a thick syrupy hqmd. Keep in 
well-stoppered bottles. 

XII — Dissolve 3 parts of glue in small 
pieces in 12 to 15 of saccharate of lime. 
By heating, the glue dissolves rapidly 
and remains liquid, when cold, without 
loss of adhesive power. Any desirable^ 
consistence can be secured ^ by varjiHg 
the amount of saccharate of lime. Thick 
glue retains its muddy color, while a*tlun 
solution, becomes clear on standing,' 

The saccharate of lime is prepared by 



12 


ADHESIVES 


dissolving 1 part of sugar in 3 parts of 
water, and after adding J part of the 
weight of the sugar of slaked lime, heat- 
ing the whole from 149° to 185° F , allow- 
ing it to macerate for several days, shaking 
it frequently The solution, which has 
the properties of mucilage, is then de- 
canted from the sediment 

XIII — In a solution of borax in water 
soak a good quantity of glue until it has 
thorou^ly imbibed the liquid Pour off 
the surplus solution and then put on 
the water bath and melt the glue Cool 
down until the glue begins to set, then 
add, diop by drop, with agitation, 
enough acetic acid to check the tendency 
to solidification If, after becoming 
quite cold, there is still a tendency to 
solidification, add a few drops more of 
the acid The liquid should be of the 
consistence of ordinary mucilage at all 
times 

XIV — Gelatin 100 parts 

Cabinetmakers’ glue 100 parts 

Alcohol . 25 parts 

Alum 2 parts 

Acetic acid, 20 per 
cent 800 parts 

Soak the gelatin and glue with the 
acetic acid and heat on a water bath until 
fluid, then add the alum and alcohol 
XV. — Glue . 10 parts 

Water 15 parts 

Sodium sahcylate 1 part 

XVI — Soak 5 parts of Cologne glue 
m an aqueous calcium chloride solution 
(1 .4) and heat on the water bath until 
dissolved, replacing the evaporating 
water; or slack 100 parts of lime with 150 
parts of hot water, dissolve 60 parts of 
sugf,r in 180 parts of water, and add 15 
parts of the slacked lime to the solution, 
heating the whole to 75° C (167° F ). 
Place aside for a few days, shaking from 
time to time. In the clear sugar-lime 
solution collected by decanting soak 60 
parts of glue and assist the solution by 
moderate heating 

XVII. — Molasses, 100 parts, dissolved 
in 300 parts of water, 25 parts of quick- 
lime (slaked to powder), being then 
stirred in and the mixture heated to 167° 
F. on a water bath, with frequent stir- 
rings After settling for a few days a 
large portion of the lime will have dis- 
solved, and the clear, white, thick solu- 
tion, when decanted, behaves like rubber 
solution and makes a highly adherent 
coating. 

XVIII — Dissolve bone glue, 250 
pa^, bv heating in 1,000 parts of water, 
and add to the solution barium perox- 
ide 10 parts, sulphuric acid (66° B ) 5 


parts, and water 15 parts. Heat for 48 
hours on the water bath to 80° C. ^176° 
F.) Thus a syrupy liquid is obtained, 
which lb allowed to settle ami is then 
decanted This gbie has no unpleasant 
odor, and does not mold. 

XIX — A glue possessing the ailhesive 
qualities of ordinary jinueis’ glue, but 
constituting a pale yellow lupiui wlueh is t 
ready for use without requiring beating 
and powsscsscs great resistance to damp- 
ness, is piodueed by treating dry eas^nn 
with a diluted borax solution or with 
enough ammonia solution to cause a 
faintly alkaline reaidiou. ^I’he prepara- 
tion may be employed alone or mixed 
with liquid staieh in any proportion 

Glue for Celluloid.— I.— 1' wo parts 
shellac, 3 parts spirits of camphor, and 4 
parts strong alcohol dissolved in a warm 
place, give an excellent gluing agent to fix 
wood, tm, and other bo<hes to celluloid. 
The glue must be kept well corked up 
II — A collodion solution may be used, 
or an alcoholic solution of fine celluloid 
shavings 

Glue to Form Paper Pads. — 

I. — Glue 34 ounces 

Glycerine . ^ ^ . 8” ounces 

Water, a sufficient quantity. 

Pour upon the glue more than enough 
water to cover it and let stand for several 
hours, then decant the greater portion of 
the water; apply heat until the glue is 
dissolved, and add the glycerin. If the 
mixture is too thick, add more water. 

n. — Glue 6 ounces 

Alum $0 grains 

Acetic acid . J ounce 

Alcohol ... 1 1 ounces 

Water . 6 i ounces 

Mix all but the alcohol, digest on a 
water bath till the glue is dissolved, allow 
to cool and add the alcohol. 

Ill — Glue . 5 ounces 

Water. ... 1 ounce 

Calcium chloride. . 1 ounce 

Dissolve the calcium chloride in the 
water, add the glue, macerate until it is 
n.'iio I r'*’' '■opened and then heat until 
1(1^ t ,-'oI\ (‘d 

IV. — Glue.. . . 20 ounces 

Glycerine .... 5 ounces 

Syrupy glucose . 1 ounce 

Tannin . 50 grams 

Cover the glue with cold water, and let 
stand over night. In the morning pour 
off superfluous water, throw the glue on 
muslin, and manipulate so as to get rid 
of as much moisture as possible, then put 
in a water bath and melt Add the gly^^ 
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erine and syrup, and stir well in Fi- 
nally, dissolve tiie tannin in the smallest 
quantity of water possible and add 
This mixture must be used hot. 

V — Glue . 15 ounces 

Glycerine 5 ounces 

Linseed oil 2 ounces 

Sugar 1 ounce 

Soak the glue as before, melt, add the 
sugar and glycerine, continuing the heat, 
and finally add the oil gradually under 
constant stirring 

This must be used hot. 


Glue for Tablets. — 


I — Glue . . 3 4 ounces 

Glycerine 8 ounces 

Water, a sufficient quantity 
Pour upon the glue more than enough 
water to cover it and let stand for several 
hours, then decant the greater portion of 
the water; apply heat until tne glue is 
dissolved, and add the glycerine. If the 
mixture is too thick, add more water. 


II.- 


-Glue . 
Alum 

Acetic acid 

Alcohol 

Water 


6 ounces 
30 grains 
i ounce 
1 1 ounces 
6i ounces 


Mix all but the alcohol, digest on a 
water bath till the glue is dissolved, allow 
to cool and add the alcohol 


III — Glue . 5 ounces 

Water 1 ounce 

Calcium chloride . 1 ounce 

Dissolve the calcium chloride in the 
water, add the glue, macerate until it is 
thoroughly softened, and then apply heat 
until completely dissolved 

IV — Glue, 1 pound, glycerine, 4 ounces, 
glucose syriyp, ^ tablespoonfuls, tannin, 
iV ounce use warm, and mve an hour 
to dry and set on the pads This can be 
colored with any aniline dye 


Marine Glue. — Marine glue is a prod- 
uct consisting of shellac and caoutchouc, 
which is mixed differently according to 
the use for which it is required The 
quantity of benzol used as solvent gov- 
erns the hardness or softness of the ^ue. 

I — One part Para caoutchouc is dis- 
solved m 12 parts benzol; 20 parts pow- 
dered shellac are added to the solution, 
and the mixture is carefully heated 

II — Stronger glue is obtained by dis- 
solving 10 parts good crude caoutchouc 
m 120 parts benzine or naphtha which 
solution is poured ^lo^\ly and in a fine 
stream into 20 parts asphaltum melted 
in a kettle, stirring constantly and heat- 
ing. Pour the finished glue, after the 
solvent has almost evaporated and the 


mass has become quite uniform, into flat 
molds, m which it solidifies into very hard 
tablets of dark brown or black color 
For use, these glue tablets are first soaked 
in boiling water and then heated over a 
free flame until the marine glue has be- 
come thinly liqmd The pieces to be 
glued aie also warmed and a very durable 
union IS obtained 

III — Cut caoutchouc into small pieces 
and dissolve in coal naphtha by heat and 
agitation Add to this solution pow- 
dered shellac, and heat the whole, con- 
stantly stirring until combination takes 
place, then pour it on metal plates to form 
sheets When used it must be heated to 
248° F , and applied with a brush. 

Water-Proof Glues. — I — The glue is 
put in water till it is soft, and subse- 
quently melted in linseed oil at moderate 
heat This glue is affected neither by 
water nor by vapors 

II — Dissolve a small quantity of san- 
darac and mastic in a little alcohol, and 
add a little turpentine The solution is 
boiled m a kettle over the fire, and an 
equal quantity of a strong hot solution of 
glue and isinglass is added. Then filter 
through a cloth while hot 

III — Water-proof glue may also be 

E reduced by the simple addition of 
ichromate of potassium to the liqmd glue 
solution, and subsequent exposure to the 
air 

IV — Mix glue as usual, and then add 
linseed oil in the proportion of 1 part oil 
to 8 parts glue. If it is desired that the 
mixture remain liquid, J ounce of nitric 
acid should be added to every pound of 
glue This Will also prevent the glue 
From souring 

V — In 1,000 parts of rectified alcohol 
dissolve 60 parts of sandarac and as 
much mastic whereupon add 60 parts of 
white oil of turpentine Next, prepare a 
rather strong glue solution and add about 
the like quantity of isinglass, heating the 
solution until it co m mences to boil; then 
slowly add the hot glue solution till a thin 
paste forms, which can still be filtered 
through a cloth Heat the solution be- 
fore use and enniloy like ordinary glue. 
A connection effected with this glue is 
not dissolved by cold water and even 
resists hot water for a long time. 

Vl — Soak 1,000 parts of Cologne glue 
in cold water for 12 hours and in another 
vessel for the same length of time 150 
parts of isinglass in a mixture of lamp 
spirit and water. Then dissolve both 
masses together on the water bath in a 
suitable vessel, thinmng, if necessary, 
with some hot water. Next add 100 
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parts of linseed oil varnish and filter hot 
through linen. 

Vlf —Ordinary glue is kept in water 
until it swells up without losing its shape. 
Thus softened it is placed m an iron 
crucible without adding water, then add 
linseed oil according to the quantity of 
the glue and leave this mixture to boil 
over a slow fire until a gelatinous mass 
results Such glue unites materials in a 
very durable manner It adheres firmly 
and hardens quickly ^ Its chief advan- 
tage, however, consists in that it neither 
absorbs water nor allows it to pass 
through, whereby the connecting places 
are often destioyed. A little borax will 
prevent putrefaction. 

VIII — Bichromate of potassium 40 
parts (by weight); gelatin glue, 55 parts; 
alum, 5 parts Dissolve the glue in a 
little water and add the bichromate of 
potassium and the alum 

IX. — This preparation permits an ab- 
solutely permanent gluing of pieces of 
cardboard, even when they are moist- 
ened by water Melt together equal 
parts of good pitch and gutta-percha, of 
this take 9 parts, and add to it 3 parts of 
boiled linseed oil and li parts of litharge. 
Place this over the fire and stir it till all 
the ingredients are intimately mixed 
The mixture may be diluted with a little 
benzine or oil of turpentine, and must be 
warm when used. 

Glue to Fasten Linoleum on Iron 
Stairs.— I. — Use a mixture of glue, isin- 
glass, and dextrin which, dissolved in 
water and heated, is given an admixture 
of turpentine The strips pasted down 
must be weighted with boards and brick 
on top until the adhesive agent has hard- 
en^. 

II. — Soak 3 parts of glue in 8 parts 
water, add J part hydrocmloric acid and 
} part zinc vitriol and let this mixture 
boil several hours Coat the floor and 
the back of the linoleum with this 
Press the hnoleum down uniformly and 
firmly and weight it for some time 

Glue for Attaching Gloss to Precious 
MeWs. — Sandarac varnish, 15 parts; 
marine glue, 5 parts, drying oil, 5 parts, 
white lead, 5 parts, Spanish white, 5 
parts, turpentine, 5 parts Triturate all to 
’form a rather homogeneous paste This 
glue becomes very hard and resisting 

^ 1 Elastic Glue. — Although elastic glue is 
durable than rubber, and will not 
much heat, yet it is cheaper than 
. mbbei^, and is not, like rubber affected 
’ ' bsy* colors Hence it is largely used 
for printing rollers and stamps For 


stamps, good glue is soaked for 24 hours 
in soft water- Tl'hc water is poured off, 
and the swollen glue is melted and mixed 
with glycerine and a little salicylic acid 
and cast into molds The durability is in- 
creased by painting the mass with a solu- 
tion of tannin, or, better, of bichromate 
of potassium. Printing rollers remiire 
greater firmness and elasticity. The 
mass for them once consisted solely of 
glue and vinegar, an<l their manufacture 
was very difficult. The use of glycerine 
has remedied this, and gives great elas* 
ticity without adhesivcnesvs, and has re- 
moved the liability of moldinevss. Swol- 
len glue, which has been superficially 
dried, is fused with glycerine and east 
into oil molds. Similar mixtures are 
used for casting plaster ornaments, etc , 
and give very snarp casts. ^ A mass con- 
sisting of glue and glycerine is poured 
over the model in a box When the mold 
IS removed, it is painted with plaster out- 
side and with boiled oil inside, and can 
then be used many times fo^' making re- 
productions of the model. 

Glue for Paper and Metal — A glue 
which will keep well and adhere tightly 
is obtained by diluting 1,000 parts by 
weight of potato starch in 1,200 parts by 
weight of water and adding 50 parts by 
weight of pure nitric acid. The mixture 
is kept in a hot place for 48 hours, taking 
care to stir frequently. It is afterwards 
boiled to a thick and transparent consist- 
ency, diluted with water if there is^ occa- 
sion, and then there are added in the 
form of a screened powder, 2 parts of sal 
ammoniac and 1 part of sulphur flowers. 

Glue for Attaching Cloth Strips to Iron. 
— Soak 500 parts of Cologne ^ue in the 
evening with clean cold water in a clean 
vessel; in the morning pour off the water, 
place the softened glue without admix- 
ture of water into a clean copper or 
enamel receptacle, which is put on a mod- 
erate low fire (charcoal or steam appa- 
ratus). During the dissolution the mass 
must be continuallv stirred with a wood- 
en trowel or spatula. If the glue is too 
thick, it is thinned with diluted spirit, 
but not with water As soon as the glue 
has reached the boiling point, about 50 
parts of linseed oil varnish (boiled oil) is 
added to the mass with constant stirringi 
I When the latter has been stirred up well, 
j add 50 parts of powdered colophony and 
j shake it into the mass vith stirring, 
subsequently removing the glue from the 
fire In order to increase the binding 
quahties and to guard against moisture, 
it 15 well still to add about 50 parts of 
! isinglass, which has been previously cut 
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into narrow strips and placed, well 
beaten, in a vessel, into winch enough 
spirit of wine has been poured to cover 
ail When dissolved, the last - named 
mass IS added to the boiling ^lue with 
constant stirring The adhesive agent 
IS now ready for use and is employed hot, 
it being advisable to warm the iron also 
Apply glue only to a surface equivalent 
to a single strip at a time The strips are 
pressed down with a stiff brush or a wad 
of cloth 

Glue for Leather or Cardboard. — To 
attach leather to cardboard dissolve 
good glue (softened by swelling in water) 
with a little turpentine and enough water 
in an ordinary glue pot, and then having 
made a thick paste with starch in the 
proportion of ^ parts by weight, of starch 
powder for every 1 part, by weight, of 
dry glue, mix the compounds and allow 
the mixture to become cold before appli- 
cation to the cardboard 

For Wood, Glass, Cardboard, and all 
Articles of a Metallic or Mineral Char- 
acter. — Take boiled linseed oil 20 parts, 
Flemish glue 20 parts, hydrated lime 15 
parts, powdered turpentine 5 parts, alum 
5 parts acetic acid 5 parts Dissolve the 
glue with the acetic acid, add the alum 
then the hydrated lime, and finally the 
turpentine and the boiled linseed oil 
Triturate all well until it forms a homo- 
geneous paste and keep in well-closed 
flasks Use like any other glue 

Glue for Uniting Metals with Fabrics. 
— Cologne glue of good quality is soaked 
and boiled down to the consistency of 
that used by cabinetmakers Then add, 
with constant stirring, sifted wood ashes 
until a moderately thick, homogeneous 
mass results Use hot and press the 

f ieces well together during the drying 
'or tinfoil about 2 per cent of boracic 
acid should be added instead of the wood 
ashes 

Glue or Paste for Making Paper 
Boxes. — 

Chloral hydrate . . 5 parts 

Gelatin, white 8 parts 

Gum arabic . ... ^ parts 

Boiling water. .... 30 parts 

Mix the chloral, gelatin, and gum 
arabic in a porcelain container, pour the 
boiling water over the rnixture and let 
stand for 1 daj, giving it a vigorous stir- 
ring several times during the day. In 
cold weather this is apt to get hard and 
stiff, but this may be obviated by stand- 
ing the container in warm water for a 
few minutes This paste adheres to any 
surface whatever 


Natural Glue for Cementing Porcelain, 
Crystal Glass, etc. — The large shell 
snails which are found in vineyards have 
at the extremity of their body a small, 
whitish bladder filled with a substance 
of greasy and gelatinous aspect If this 
substance extracted from the bladder is 
applied on the fragments of porcelain or 
any body whatever, which are juxtaposed 
by being made to touch at all parts, they 
acquire such adhesion that if one strives 
to separate them by a blow, they are 
more liable to break at another place 
than the cemented seam It is necessary 
to give this glue sufficient time to dry per- 
fectly, so as to permit it to acquire the 
highest degree of strength and tenacity 

Belt Glue. — A glue for belts can he 
prepared as follows Soak 50 parts of 
gelatin id water, pour off the excess of 
water, and heat on the water bath With 
good stirring add, first, 5 parts, by 
weight, of glycerine, then 10 parts, by 
weight, of turpentine, and 5 parts, by 
weight, of linseed oil varnish and thin 
with water as required The ends of the 
belts to be glued are cut off obliquely and 
warmed, then the hot glue is applied, and 
the united parts are subjected to strong 
pressure, allowing them to dry thus for 
24 hours before the belts are used 

Chromium Glue for Wood, Paper, and 
Cloth. — I — (a) One-half pound strong 
glue (any glue if color is immaterial, 
white fish glue otherwise); soak 12 hours 
in 12 fluidounces of cold water {h) One- 
quarter pound gelatin; soak 2 nours in 
12 fluidounces cold water (c) Two 
ounces bichromate of potassium dis- 
solved in 8 fluidounces boiling water. 
Dissolve (a) after soaking, in a glue pot, 
and add (b). After (a) and (b) are mixed 
and dissolved, stir m (c). ^ This glue is 
exceedingly strong, and if the article 
cemented be exposed to strong sunlight 
for 1 hour, the glue becomes perfectly 
waterproof. Of course, it is understood 
that the exposure to sunlight is to be 
made after the glue is thoroughly dry. 
The one objectionable feature of this 
cement is its color, which is a yellow- 
brown. By substituting chrome alum 
‘ in place of the bichromate, an olive color 
is obtained 

II — Use a moderately strong gelatin 
solution (containing 5 to 10 per cent of 
dry gelatin), to which about 1 part of 
acid chromate of potassium in soltition is 
added to every 5 parts of gelatin. ^ This 
mixture has the property ox becoming in- 
soluble by water through the actum of 
sunlight under partial reduction of 
chromic acid. 
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Fireproof Glue. — 

Raw linseed oil 8 parts 

Glue or gelatin ... 1 part 

Quicklime . . 2 parts 

Soak the glue or gelatin m the oil for 
10 to 12 hours, and then melt it by gently 
heating the oil, and when perfectly fluid 
stir m the quicklime until the whole 
mass is homogeneous, then spread out in 
layers to dry gradually, out of the sun*s 
rays For use, reheat the glue in a glue 
pot in the ordinary way of melting ^ue. 


CEMENTS. 

Under this heading will be found only 
cements for causing one substance to ad- 
here to another Cements used prima- 
rily as fillers, such as dental cements, 
will be found under Cements, Putties, 
etc 


Cutlers’ Cements for Fixing Knife 
Blades into Handles. — 

I — Rosin 4 pounds 

Beeswax 1 pound 

Plaster of Pans or 
bnckdust 1 pound 

II —Pitch 5 pounds 

Wood ashes. 1 pound 

Tallow . 1 pound 

III. — Rosin, 12; sulphur flowers, 3, 
iron fidinffs, 5 Melt together, fill the 
handle while hot, and insert the instru- 
ment 

IV — Plaster of Paris is ordinarily 
used for fastemng loose handles. It is 
made into a moderately thick paste with 
water run into the hole in the head of the 
pestle, the handle inserted and held in 
place till the cement hardens. Some add 
sand to the paste, and claim to get better 
results. 

V. — Boil together 1 part of caustic soda, 
3 parts of rosin, and 5 parts of water till 
homogeneous and add 4 parts of plaster 
of Pans The paste sets in half an hour 
and is but little affected by water. 

VI — Equal quantities of gutta percha 
and shellac are melted together and well 
stirred. This is best done in an iron cap- 
sule placed on a sandbath and heated 
over a gas furnace or on the top of a 
stove. The combination possesses both 
hardness and toughness, qualities that 
make it particularly desirable in mend- 
ing mortars and pestles In using, 
the articles to be cemented should be 
warmed to about the melting point of the 
'mixture and retained in proper position 
until cool, when they are ready for use. 

Vn -Rosin . .600) Parts 

Sulphur .150 V by 

Iron filings ... . ^50 ) weight. 


Pour the mixture, hot, into the opening 
of the heated handle and shove in the 
knife likewise heated. 

VIII. — Melt sufficient black rosin, and 
incorporate thoroughly with it one-fifth its 
weight of very fine^ silver sand. Make 
the pestle hot, pour in a little of the mix- 
ture, then force the handle well home, 
and set aside for a day before using. 

IX. — Make a smooth, moderately soft 

E aste with litharge and glycerine; fill the 
ole in the pestle with the cement, and 
firmly press the handle in place, keeping 
it under pressure for three or four days. 

Cements for Stone. — I — An excellent ’ 
cement for broken marble consists of 4 
parts of gypsum and 1 part of finely 
powdered gum arable. Mix intimately. 
Then with a cold solution of borax make 
into a mortarhke mass. Smear on each 
face of the parts to be joined, and fasten 
the bits of marble together- In the 
course of a few days the cement becomes 
very hard and holds very tenaciously. 
The object mended should not be touched 
for several days In mending colored 
marbles the cement may be given the hue 
of the marble by adding the color to the 
borax solution. 

II, — A cement which drie.s instanta- 
neously, qualifying it for all sorts of re- 
pairing and only presenting the disad- 
vantage of having to be freslily prepared 
each time, notwithstanding any subse- 
quent heating, may be made as follows; 
In a metal vessel or iron spoon melt 4 to 
5 parts of rosin (or preferably mastic) 
and 1 part of beeswax. This mixture 
must be applied rapidly, it being of ad- 
vantage slightly to heat the surfaces to be 
united, which naturally must have been 
previously well cleaned. 

Ill — Slaked lime, 10 parts; chalk, 15 
parts, kaolin, 5 parts; mix, and imme- 
diately before use stir with a correspond- 
ing amount of potash water glass. 

IV. — Cement on Marble Slabs,— The 
whole marble slab is thoroughly warmed 
and laid face down upon a neatly cleaned 
planing bench upon which a woolen cloth 
IS spread so as not to inj‘ure the polish of 
the slab Next apply to the slab very 
hot, cak glue and quickly sift hot plaster 
of Pans on the glue m a thin even layer, 
stirring the plaster rapidly into the ap- 
plied glue by means of a strong spatula, 
so that a uniform glue- plaster coating 
is formed on the warm slab. Before this 
has time to harden tip the respective piece 
of furniture on the slab. Th-* frame, like- 
wise \\}i I ill .'dhere very firmly to the 

slab n <‘r I w o <la\ s Besides, this process 
has the advantage of great cleanliness. 
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V. — The following is a recipe used by 
marble workers, and which probably 
can be used to advantage Flour of sul- 
phur, 1 part, hydrocnlorate of am- 
monia, 2 parts, iron filings, 16 parts 
The above substances must be reduced 
to a powder, and securely preserved 
in closely stoppered vessels. When the 
cement is to be employed, take 20 parts 
very fine iron filings and 1 part of the 
above powder, mix them together with 
enough water to form a manageable 
paste This paste solidifies in 20 days 
and becomes as hard as iron. A recipe 
for anothr cement useful for joining 
small pieces of marble or alabaster is as 
follows Add i pint of vinegar to i pint 
skimmed milk; mix the curd with the 
whites of 5 egffs, well beaten, and suffi- 
cient powdered quicklime sifted in with 
constant stirring so as to form a paste 
It resists water and a moderate degree of 
heat 

VI — Cement for Iron and Marble. — 
For fastening iron to marble or stone a 
good cement is made as follows Thirty 
parts plaster of Paris, 10 parts iron filings, 
J part sal ammoniac mixed with vinegar 
to a fluid paste fresh for use 

Cement for Sandstones. — One part 
sulphur and 1 part rosm are melted 
separately, the melted masses are mixed 
and 3 parts litharge and 2 parts ground 
glass stirred m. The latter ingredients 
must be perfectly dry, and have been 
well pulverized and mixed previously 

Equally good cement is obtained by 
melting together 1 part pitch and tV part 
wax, and mixing with 2 parts brickdust. 

The stones to be cemented, or be- 
tween the j'oints of which the putty is to 
be poured, must be perfectly dry. If 
practicable, they should be warmed a 
little, and the surfaces to which the putty 
is to adhere painted with oil varnish 
once or twice The above two formulse 
are of especial value in case the stones 
are very much exposed to the heat of the 
sun in summer, as well as to cold, ram, 
and snow in winter Experience has 
shown that in these instances the above- 
mentioned cements give better satisfac- 
tion than the other brands of cement 

Cements for Attaching Objects to 
Glass. — 

Rosin 1 part 

Yellow wax 2 parts 

Melt together. 

To Attach Copper to Glass. — Boil 1 
part of caustic soda and 3 parts of co- 
lophony in 5 parts of water and mix with 
the like quantity of plaster of Pans 


This cement is not attacked by water, 
heat, and petroleum. If, m place of the 
plaster of Pans, zinc white, white lead, 
or slaked lime is used, the cement hard- 
ens more slowly 

To Fasten Brass upon Glass. —Boil to 
gether 1 part of caustic soda, 3 parts . 
rosin, 3 parts of gypsum, and 5 parts o 
water The cement made m this way 
hardens in about half an hour, hence it 
must be applied quickly During the 
preparation it should be stirred con- 
stantly All the ingredients used must 
be in a finely powdered state 

^ Uniting Glass with Horn — (1) A solu- 
tion of 2 parts of gelatin in 20 parts water 
is evaporated up to one-sixth of its volume 
and 4 mastic dissolved in 4 spirit added 
and some zinc white stirred in. The 
putty is applied warm, it dries easily 
and can be kept a long time (2) Mix 
gold size with the equal volume of water 
glass. 

To Cement Glass to Iron. — 

I — Rosin 5 ounces 

Yellow wax 1 ounce 

Venetian red . 1 ounce 

Melt the wax and rosm on a water 
bath and add, under constant stirring, the 
Venetian red previously well dried Stir 
until nearly cool, so as to prevent the Ve- 
netian red from settling to the bottom 
n — Portland cement 2 ounces 

Prepared chalk 1 ounce 

Fine sand 1 ounce 

Solution of sodium silicate 
enough to form a semi- 
liquid paste. 

m — Litharge . 2 parts 

White lead 1 part 

Work into a pasty condition by using 
3 parts boiled linseed oil, 1 part copal 
varnish 

Celluloid Cements. — I — To mend brok- 
en draughting triangles and other cellu- 
loid articles, use 3 parts alcohol and 4i 
parts ether mixed together and applied to 
the fracture with a brush until the edges 
become warm. The edges are then 
stuck together, and left to dry for at least 
24 hours 

II, — Camphor, 1 part; alcohol, 4 parts. 
Dissolve and add equal quantity (by 
weight) of shellac to this solution. 

Ill — If firmness is desired in putting 
celluloid on wood, tin, etc , the following 
gluing agent is recommended, viz A 
compound of 2 parts shellac, 3 parts 
spirit of camphor, and 4 parts strong 
alcohol. 
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IV.— Shellac 2 ounces 

Spirits of camphor. 2 ounces 
Alcohol, 90 per cent 6 to 8 ounces 
V —Make a moderately strong glue or 
solution of gelatin In a dark place or 
a dark room mix with the above a small 
amount of concentrated solution of potas- 
sium dichromate Coat the back of the 
label, which must be clean, with a thin 
layer of the mixture Strongly press the 
label against the bottle and keep the two 
in close contact by tying with twine or 
otherwise Expose to sunlight for some 
hours, this causes the cement to be insol- 
uble even in hot water. 

VI — Lime. . av, oz. 1 

White of egjg.^ . av. oz. 

Plaster of Paris , . . av. oz. 5 J 
Water . . fl oz. 1 

Reduce the lime to a fine powder; mix 
it with the white of egg by trituration, 
forming a uniform paste Dilute with 
water, rapidly incorporate the plaster of 
Pans, and use the cement immediately. 
The surfaces to be cemented must first 
be moistened with water so that the ce- 
ment will readily adhere The pieces 
must be firmly pressed together and kept 
in tihis position for about 12 hours. 

Cementing Celluloid and Hard-Rubber 
Articles. — I — Celluloid articles can be 
mended by making a mixture com- 
posed of 3 parts of alcohol and 4 parts of 
ether. This mixture should be kept in 
a well-corked bottle, and when celluloid 
articles are to be mended, the broken 
surfaces are painted over with the alcohol 
and ether mixture until the surfaces 
softens then press together and bind and 
allow to dry for at least 24 hours, 

II. — Dissolve 1 part of gum camphor 
in 4 parts of alcohol; dissolve an equal 
weight of shellac in such strong cam]^or 
solution. The cement is applied warm 
and the parts umted must not be dis- 
turbed until the cement is hard. Hard- 
rubber articles are never mended to form 
a strong joint. 

. HL — Melt together equal parts of 

» gutta percha and real asphaltum The 
cement is applied hot, and the broken 
«jir|Aces pressed together and held in 
while cooling. 

< Si^-Letter Cements, — 
t 3^— dopal varmsh. . . , , 15 parts 

htL 5 parts 

> Turpentine (spirits). 3 parts 
turp^tme > , 2 parts 
Li^ite^ed glae ... 5 parts 

tpg^er on a water bath until 
then add 10 parts slaked 


n.— Mi.x 100 parts finely powderetkl 
white litliarge with Bi> parts dry wWm 
lead,^ knead together 3 parts linseed 
varnish au<l 1 part eopal varnisli into 8^4 
firm dough, (find the sule to he attachoi | 
with this, removing the superfinom I 
ment. It will dry ipuekly and become^ 


very hard, 

III —Copal varnish ...... 15 parts 

Liuseed-oi! varnish , 5 parts • 

Raw turpentine. .... 3 parts 

Oil of turpentine. . . , 2 parts 

Carpenter-H* glue, dis- 
solved in water ... 5 parts 

Precipitated chalk . , 10 parts 

IV. — Mastic gum 1 part 

Litharge, lead 2 parts Ik 

White lead 1 part 5 

Linseed oil, . 5 parts 


Melt together to a homogeneous mass.’^? 
Apply hot. To make a thorough andf| 
reliable job, the letters should be heatectl 
to at least the temperature of the ecment 

To Fix Gold Letters, etc., upon Glass/*! 
— I — The glass must be entirely clean and J 
polished, and the medium is prepared 
the following manner:^ One ounce fish 
glue or isinglass is dissolved in wateTi^l 
so that the latter covers the glue. When'1 
this is dissolved a quart of rectified spir*^| 
it of wine is added, and enough water 
poured in to make up one-quarter the 1 
whole. The substance must be kept well f 
corked. | 

II. — ^Take J quart of the best rum 4 
and I ounce fish glue, which is dissolved 
in the former at a moderate degree of 
heat. Then add } quart distilled water, 
and filter through a piece of old linen. 
The glass is laid upon a perfectly level 
table and is covered with this substance 
to the thickness of J inch, using a clean ^ 
brush. Seize the gold leaf with 
pointed object and place it smoothly ^ 
upon the prepared mass, and it will be 
attracted by the glass at once After 5 
minutes hold the glass slightly slanting 
so that the superfluous mass can run off, 
and leave the plate in this position for 24 , 
hours, when it will be perfectly dry. Now , 
trace the letters or the design on a piece 
of paper, and perforate the lines with a ^ 
thick needle, makmg the holes *jV ^ 
apart Then place tne perforated papet 
upoo the surface of the glass, and stamp 
the tracery on with powdered chalk. The , 
paper pattern is then carefully removed, - 
and the accurate design will remain upon 
the gold. The outUnes are now filled 
out with an oily gold mass, mixed with 
a little chrome orange and diluted with 
boiled oil or turpentine. When all is 
dry the superfluous gold is washed ofiE ; 
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with water by means of a common rag 
The back of the glass is then painted 
with a suitable color. 

Attaching Enamel Letters to Glass. — 
To affix enamel letters to glass, fiist 
clean the surface of the glass perfectly, 
leaving no grease or sticky substance 
of any kind adhering to the surface. 
Then with a piece of soap sketch the out- 
lines of the design. Make the proper 
division of the gurde lines, and strike off 
accurately the position each letter is to 
occupy. Then to the back of the letters 
apply a cement made as follows* White 
lead ground in oil, ^ parts, dry white 
lead, S parts Mix to a soft putty con- 
sistency with good copal varnish 

With a small knife or spatula apply 
the cement to the back of the letters, 
observing especial care in getting the 
mixture well and uniformly laid around 
the inside edges of the letter. In at- 
taching the letters to the glass make sure 
to expel the air from beneath the char- 
acters, and to do this, work them up 
and down and sidewise. If the weather 
be at all warm, support the letters 
while drying by pressing tiny beads of 
sealing wax against the glass, close to 
the under side or bottom of the letters 
With a putty kmfe, keenly sharpened 
on one edge, next remove all the sur- 
lus cement Give the letters a hard, 
rm pressure against the glass around 
all edges to securely guard agai^^i'si the 
disruptive attacks of moistui'e 

The seepage of moisture beneath the 
surface of the letters is th^ mam cause 
of their early detachment liom the glass 
The removal pf the lemers from the 
glass may be effected byl applying tur- 
pentine to the top of me characters, 
allowing it to soak dov l^.ouffh 

the cement. Oxalic .im> 1 WW^ed m the 
same way will usua'*',' * ‘tters 

off in a trice. , 

Cement for Porcelain Letters. -^ttgke 
15 parts of fresh quicklime in 20 par!?%f 
water Melt 50 parts of caoutchouc aJtfl 
50 parts of linseed-oil varnish together, 
and bring the mixture to a boil. While 
boiling, pour the liquid on the slaked 
lime, Iittfe by little, under constant stir- 
nng. Pass the mixture, while still hot, 
through muslin, to remove any possible 
lumps, and let cool. It takes the cement 
2 days to set completely, but when dry 
it makes a joint that will resist a great 
deal of strain By thinning the mixture 
down with oil of turpentine, a bijllicant, 
powerfully adhesive varmsh is obtained 

Water - Glass Cements — I — Water 
i»Iass fsodiiim of potajssium sdmate), which 


is frequently recommended for cement- 
ing glass, does not, as is often asserted, 
form a vitreous connection between the 
joined surfaces; and, in fact, some of 
the commercial varieties will not even 
dry, but merely form a thick paste, 
which has a strong affinity for moisture. 
Good 30° B water glass is, however, 
suitable for mending articles that are ex- 
posed to heat, and is best applied to sur- 
faces that have been gently warmed; 
when the pieces are put together they 
should be pressed warmly, to expel any 
superfluous cement, and then heated 
strongly 

To repair cracked glasses or bottles 
through which water will leak, water 

f lasses may be used, the application 
emg effected in the following easy 
manner* The vessel is warmed to induce 
rarefaction of the internal air, after 
which the mouth is closed, either by a 
cork in the case of bottles, or by a piece 
of parchment or bladder if a wide- 
mouthed vessel IS under treatment. 

While still hot, the outside of the 
crack is covered with a little glass, and 
the vessel set aside to cool, wffiereupon 
the difference between the pressure of the 
external and internal air will force the 
cement into the fissure and close it 
completely All that is then necessary 
is to take off the cover and leave the 
vessel to warm for a few hours Sub- 
sequently rinse it out with lime water, 
followed b^ clean water, and it will then 
hold any liquid, acids and alkaline fluids 
alone excepted 

II — When water glass is brought into 
contact with calcium chloride, a cal- 
cium silicate is at once formed which 
IS insoluble m water. It seem'^ possible 
that this reaction may be used in bind- 
ing together masses of sand, etc The 
process indicated has long been used in 
the preservation of stone which has be 
come “vcMiberc'd” The stone ib first 
brushed 'uih ll'o v'jilor glass and after- 
wards ’Mill a -oliitjoii of calcium chlor- 

B ons here are of course 

de must not be con- 
so-called “ chloride of 
mixture of calcium hy- 
ler bodies 

r Tickets to Glass —To 
vets to glass, the ^ em- 
;r gla^ efficacious. 
ke*H:o spread this prod- 
uct on tne glass and not on the paper, 
and then to apply the paper dry, which 
should be done immediately. When the 
solution is dry the paper cannot be de- 
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tached. The silicate should l>e Home- 
what diluted It is spread uu tlie 
with a Tixg or a small sponj[je. 

JEWELERS' CEMENTS. 

Jewelers aiul f^ohKmiths re<|mr<‘ fi»r 
the cementing of genuine and coIoimnI 
gems» as well as for the placing of col- 
ored folio under certain stones^ very 
adhesive gluing agents, which inusi, 
however, be colorless* In this respt'ct 
these are distinguished chiefly by the 
so-called diamond cement and the regu- 
lar jewelers’ cement Diamond ce- 
ment IS much esteemed by jewelers for 
cementing piecious stones and eoruLs, 
but may also be employed with atl- 
\antage for laying colored fluxes of 
gla‘'’s on white glass The diamond 
cement is of such a nature as to be able 
to remain for some time in contact with 
water without becoming soft. It ad- 
heies best between glass or between pre- 
cious stones It IS composed as follows: 
Isinglass 8 parts, gum ammoniac 1 jmrt, 
galbanum 1 part, spirit of wine 4 parts. 
Soak the isinglass in water with aamix- 
lure of a little spirit of wune and add the 
solution of the gums in the remainder 
spirit of wine Before use, heat 
the diamond cement a little so as to 
soften It Jewelers’ cement is used for 
sinnlai purposes as is the diamond ce- 
ment, and IS prepared from Isinglass 
Wry) 10 parts, mastic varnish- 
Dissolve the isinglass m very little watery.., 
adding some strong spirit of wine. The 
mastic varmsh is prepared by pouring 
a ^ mixture of highly rectified spirit of 
wine and benzine over finely powdered 
mastic and dissolving it m the smallest 
possible quantity of liquid. The two 
solutions of isinglass and mastic are in- 
diTh ^ together in a porcelain 

Cement. — The celebrated 
Armem^ cement, so called formerly 
used by Turkish and Oriental jewelers 
generally for setting precious stones, 
tac ng diamonds,” rubies, etc., is made 
as follows 


Mastic gum . lo parts 

^mglass (fish glue) . 20 parts 

^ parts 

Mcoho absolute . 60 parts 

" w . “ ’ P®*' 35 parts 

Water 100 parts 

absolute 

alcohol, dissolve, bj- the aid of sentle 
the aater bath, the isinglfss in 

^ th*. t amraomacum 

m the residue of ^e dilute alcohol Add 


the hr-t •...luHi.n to tit- mh&i^ 

uughly hi itgilalnm ami then ad<l« 
Htdutiiin of gum aiftmoiuar and stirrf 
in. Fimilli puf tm the water bath 3? 
keeping «{ n moderate beiit^ 
the wlmle down tt* I * *» piutH. 

Cement far Enameled 

following IN it gootl rement for enaanM- 

ciuiH, phiteH, Of tdher piceen: (Jrmdm 

a fine imwiier par^ of liammarrf 
itini 'H partH tif ctipah mlug eoio!Mi 
picccH if poHHiltle. K<>\i mid % pS 
of \enetian ftirpeiifine and eiioiighsAI 
of wine HO find tfie whole forms a t&il 
paste. To tliH grind ,1 pitHs of the 
zinc^ white. The ttmm now has tk| 
cimMwteney of prepared oil paint |1| 
remove tlie yt*lh»w tinge of the cemMl 
add a trifle of Berlin blue to the jSI 
white.^ ^ Idindly, l!ie whole in heated 
theHpifil of w ine iH driven off and a ta# I 
en mnsH renmiiH, wduch m allowed tocod^ 
and is kept for use. llmi the parts to fc 
ccmenteil. ? 

Watch«Lid Cement.-- The hardest 
ment for fixing on wmteh liils is shellac.. 
If the lids are exceedingly thin the en^fi 
graving will idwayn prena through, Be^l 
fore cementing it on the in.side of the liil 
in order not to b’jnn tlo polish, il|| 
csiated \vith chalk disnoUrd in alcoheM 
which is first allowed to drv. Next fl^il 
the shellm* on the stick heat the warfl 

'"‘dtrtSlieeH done, simply force the lid off a&P 
remove the remaining Mheliae from tw 
latter by light tapping, if tins does a® 
remove it eompletely lay the lid in alt^i 
hoi, leaving it therein until id! the sW4 
lac has disHolved. All that remains to b#J 
done now is to wash out the watch lid* | 

Jewelers* Clue Cement.— Dissob^e oftl 
a water bath 50 imrts of fish glue 
a bule 05-per-eeiit aieohoi. acming if 
parts, by weight, of gum ammomactf 
Un the other hand, ilkaoive ^ parts, byK 
weight, of mastic in 10 parts, by weight: I 
of alcohol. Mix thcMo two solutions anaf 
preserve in a w' ell-corked flask. For| 
use it suffices to .soften it on the watel^^ 
bath. ^ I 

Casein Cements, — I 

X.— Borax* 5 parts /rl 

Casein, sufficient quantity, J 

Dissolve the borax in water and i*^l 
corporate enough casein to produce at 
proper consistemy *| 

XX.— -The casein is made fe'eblv alka*^! 
hoe by means of soda or potash fye anil 
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then subjected for about 24 hours to a 
temperature of 140° F Next follow 
the customary admixture such as lime 
and water glass, and finally, to accom- 
plish a quicker resinification, substances 
containing tannin are added For tan- 
nic admixtures to the partially disinte- 
grated casein, slight quantities — about 
1 per cent — of gallic acid, cutch, or 
quercrtanmc acid are employed The 
feebly alkaline casein cement contain- 
ing canmc acid is used in the well-known 
manner for the gluing together of wood 

For Metals. — Make a paste with 16 
ounces casein, 20 ounces slaked lime, and 
20 ounces of sand, in water 

For Glass. — I — Dissolve casein in a 
concentrated solution of borax. 

II — Make a paste of casein and 
water glass. 

Pasteboard and Paper Cement. — I — 
Let pure glue swell in cold water, pour 
and press off the excess, put on the 
water bath and melt Paper or other 
material cemented with this is then 
immediately, before the cement dries, 
submitted to the action of formaldehyde 
and dried The cement resists the action 
of water, even hot 

II — Melt together equal parts of 
good pitch and gutta percha To 9 
parts of this mass add 3 parts of boiled 
linseed oil and J part litharge. The 
heat IS kept up until, with constant 
stirring, an intimate union of all the in- 
gredients has taken place The mix- 
ture IS diluted with a little benzine or 
oil of tu^entine and applied while still 
warm The cement is waterproof 

III — The National Druggist says 
that experience with pasting or cement- 
ing parchment paper seems to show 
that about the best agent is casein 
cement, made by dissolving casein in 
a saturated aqueous solution of borax 

IV — The following is recommended 
for paper boxes* 

Chloral hydrate 5 parts 

Gelatin, white 8 parts 

Gum arable 2 parts 

Boiling water 30 parts 

Mix the chloral, gelatin, and gum 
arable in a porcelain container, pour the 
boiling water over the mixture and let 
stand for 1 day, giving it a vigorous 
stirring several times^ during the day. 
In cold weather this is apt to get hard 
and stiff, but this may be obviated by 
standing the container in warm water 
for a few minutes. This paste adheres 
to any surface whatever. 


Waterproof Cements for Glass, Stone- 
ware, and Metal.— I— Make a paste of 
sulphur, sal ammomac, iron filings, and 
boiled oil 

II — Mix together dry Whiting, 6 
pounds, plaster of Pans, 3 pounds, 
sand, 3 pounds; litharge, 3 pounds, 
rosin, 1 pound. Make to a paste with 
copal varmsh 

III — Make a paste of boiled oil, 6 
pounds, copal, 6 pounds, litharge, 2 
pounds, white lead, 1 pound. 

IV — Make a paste with boiled oil, 
3 pounds, brickdust 2 pounds, dry 
slaked lime, 1 pound 

V — Dissolve 93 ounces of alum and 
93 ounces of sugar of lead in winter to 
concentration Dissolve separately 152 
ounces of gum arable in 25 gallons of 
water, and then stir in 62 ^ pounds of 
flour Then heat to a uniform paste 
with the metallic salts, but take care not 
to boil the mass 

VI — For Iron and Marble to Stand in 
Heat — In 3 pounds of water dissolve 
first, 1 pound water glass and then 1 
pound of borax With the solution 
make 2 pounds of clay and 1 pound of 
barytes, first mixed dry, to a paste 

VII — Glue to Resist Boiling Water — 
Dissolve separately in water 55 pounds 
of glue and. a mixture of 40 pounds of 
bichromate and 5 pounds of alum Mix 
as wanted 

VIII (Chinese Glue) — Dissolve shel- 
lac in 10 times its weight of ammonia 

IX — Make a paste of 40 ounces of 
dry slaked lime 10 ounces of alum, and 
50 ounces of white of egg 


X — Alcohol 
Sandarac 
Mastic 

Turpentine oil 


1,000 parts 
60 parts 
60 parts 
60 parts 


Dissolve the gums m the alcohol and 
add the oil and stir in Now prepare 
a solution of equal parts of glue and 
isinglass, by soaking 125 parts of each 
in cold water until it becomes saturated, 
pouring and pressing off the residue, and 
melting on the water bath This should 
produce a volume of glue nearly equal 
to that of the solution of gums. The 
latter should, in the meantime, have 
been cautiously raised to the boiling 
point on the water bath, and then mixed 
with the hot glue solution 

It IS said that articles united with 
this substance will stand the strain of 
cold water for an unlimited time, and 
it takes hot water even a long time to 
affect it 
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SI. — Burgundy picch . . .6 parts j 

Gutta pereha ^ 1 part I 

Pumice stone, in fine i, 

powder 3 parts 

Melt the gutta pereha very carefully 
add the pumice stone, and lastly the 
pitch, and stir until homogeneous. 

Use while still hot. This cement will 
withstand water and dilute mineral 
acids. 

LEATHER ARB RUBBER CEMENTS. 

I — Use a melted mixture of gutta 
pereha and genuine asphalt, applied 
hot. The hard-rubber goods must be 
kept pressed together until the cement 
has cooled. 

n — A cement which is effective for 
cementing rubber to iron and which is 
especially valuable for fastening rub- 
ber bands to bandsaw wheels is made 
as tallows: Powdered shellac, 1 part, 
strong water of ammonia, 10 parts Put 
the shellac in the ammonia water and 
set it away in a tightly closed jar for 
3 or 4 weeks. By that time the mixture 
will become a perfectly liquid transpar- 
ent mass and is then ready for use. 
When applied to rubber the ammonia 
softens it, but it quickly evaporates, leav- 
ing the rubber in the same condition as 
before. The shellac clings to the iron 
and thus forms a firm bond between the 
iron and the rubber. 

Ill, — Guttapercha, white. 1 drachm 
Carbon disulphide . 1 ounce 

Dissolve, filter, and add: 

India rubber 15 grains 

Dissolve. 


Cement for Metal on Hard Rubber.— 
I — Soak good Cologne glue and boil down 
so as to give it the consistency of joiners^ 
glue, and add with constant stirring, 
enough sifted wood ashes until a homo- 

f eneous, moderately thick mass results. 

Tse warm and fit the pieces well together 
’while drying 

How to Umte Rubber and Leather. — 
H — Roughen both surfaces, the leather 
and the rubber, with a ‘•baip glas-j edge; 
apply to both a diluted solution of gutta 
pereha in carbon bisulphide, and let this 
solution soak into the material Then 
p^s upon each surface a skin of gutta 
j^rcha of an inch in thickness between 
jpbfls. The two surfaces are now” united 
in a press, which should be w’arm but not 
’ imt This method should answ'er in all 
m which it is applicable The 
prescription covers cases in which 
. t^^pr^ss cannot be used ’ Cut 30 parts of 
nfBber into small pieces, and dissolve. 


it in 140 parts of carbon bisulphide, the 
vessel being placed on a water bath of 
30° C (86° F) Further, melt 10 parts 
of rubber with 15 of colophony, and add 
85 parts of oil of turpentine. When the 
rubber has been completely dissolved, 
the two liquids may be mixed The 
resulting cement must be kept well 
corked. 

To Fasten Rubber to Wood.— I. — 
Make a cement by macerating virgin 

f um rubber, or as pure rubber as can be 
ad, cut m small pieces, in just enough 
naphtha or gasoline to cover it. Let it 
stand in a very tightly corked or sealed 
lar for 14 days, or a sufficient time to 
become dissolved, shaking the mixture 


daily. 

II. — Dissolve pulverized gum shellac, 
1 ounce, m 9i ounces of strong ammonia. 
This of course must be kept tightly 
corked It will not be as elastic as the 
first preparation 

III — ^Fuse together shellac and gutta 
pereha m equal weights. 


IV. — India rubber 

Gutta pereha 

Isinglass 

Bisulphide of carbon 


8 ounces 
4 ounces 
g ounces 
3^ ounces 


V. — India rubber .... 5 ounces 

Gum mastic 1 ounce 

Chloroform 3 ounces 


VI. — Gutta pereha 16 ounces 

India rubber. ..... 4 ounces 

Pitch 4 ounces 

Shellac 1 ounce 

Linseed oil 1 ounce 


Amalgamate by heat. 

VII — Mix 1 ounce of oil of turpentine 
with 10 ounces of bisulphide of carbon in 
which as much gutta pereha as possible 
has been dissolved. 

VIII. — Amalgamate by heat: 

• Gutta pereha. .... 100 ounces 
Venice turpentine. 80 ounces 

Shellac 8 ounces 

India rubber. .... 2 ounces 

Liquid storax .... 10 ounces 

IK — Amalgamate by heat: 

India rubber. .... 100 ounces 

Rosin 15 ounces 

Shellac. 10 ounces 

Then dissolve in bisulphide of carbon, 
X. — Make the following solutions sep- 


arately and mix; 

(a) India rubber. ..... 5 ounces 

Chloroform 140 ounces 

(b) India rubber 5 ounces 

Bosin 2 ounces 

V enice turpentine . 1 ounce 

Oil of turpentine , ^0 ounces 
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Cement for Patcliing Rubber Boots 
and Shoes. — 

I. — India rubber, finely 

chopped ... . 100 parts 

Rosin ..... . 15 parts 

Shellac .... 10 parts 

Carbon disulphide, 
q s to dissolve. 

This will not only unite leather to 
leather, india rubber, etc , but will unite 
rubber to almost any substance. 

II. — Caoutchouc, finely cut 4 parts 

India rubber, finely 

cut . .1 part 

Carbon disulphide . 82 parts 

Dissolve the caoutchouc in the carbon 
disulphide, add the rubber, let macer- 
ate a few days, then mash with a palette 
knife to a smooth paste The vessel in 
which the solution is made in both 
instances above must be kept tightly 
closed, and should have frequent agita- 
tions 

III — Take 100 parts of crude rubber 
or caoutchouc, cut it up in small bits, 
and dissolve it in sufficient carbon bisul- 
phide, add to it 15 parts of rosin and 
10 parts of gum lac The user must 
not overlook the great mflammabihty and 
exceedingly volatile nature of the carbon 
bisulphide. 

Tire Cements. — 

I — India rubber. .. 15 grams 

Chloroform ... 2 ounces 

Mastic i ounce 

Mix the india rubber and chloroform 
together, and when dissolved, the mastic 
is added in powder. It is then allowed 
to stand a week or two before using 

II — The foUowmg is recommended as 
-,•( '1 T)! (‘ . < . ! pneumatic tires to 

Im;. 

Shellac . 1 ounce 

Gutta percha 1 ounce 

Sulphur ............ 45 grains 

Red lead ...... . . 45 grains 

Melt together the shellac and gutta per* 
cha, then add, with constant stirring, the 
sulphur and red lead. Use while hot 
HI — Raw gutta percha , 16 ounces 
Carbon bisulphide 72 ounces 
Eau de Cologne . . 2i ounces 

This cement is the subject of an Eng* 
lish patent and is recommended for 
patching cycle and motor tires, insulat- 
ing electric wires, etc. 

IV — A good thick shellac varnish with 
which a small amount of castor oil has 
been mixed will be found a very excellent 
bicycle nm cement. The formula rec- 
ommended by Edel is as follows: 


Shellac. 1 pound 

Alcohol 1 pint 

Mix and dissolve, then add* 

Castor oil J ounce 

The castor oil prevents the cement 
from becoming hard and brittle 

A cement used to fasten bicycle tires 
may be made by melting together at a 
gentle heat equal parts of g^utta percha 
and asphalt Apply hot Sometimes a 
small quantity each of sulphur and red 
lead is added (about 1 part of each to 20 
parts of cement). 

Cements for Leather. — 

I — Gutta percha . . ,20 parts 
Syrian asphalt, pow- 
dered ^0 parts 

Carbon disulphide 50 parts 
Oil of turpentine . 10 parts 

The gutta percha, shredded fine, is 
dissolved in the carbon disulphide and 
turpentine oil To the solution add the 
asphalt and set away for several d_^s, 
or until the asphalt is dissolved The 
cement should have the consistency of 
honey. If the preparation is thinner 
than this let it stand, open, for a few 
days. Articles to be patched should 
first be washed with benzine. 

n. — Glue . 1 ounce 

■Starch paste 2 ounces 

Turpentine 1 drachm 

Water, a sufficient quantity. 
Dissolve the glue in sufficient water 
with heat; mix the starch paste with 
water, add the turpentine, and finally 
mix with the glue while hot, 

III. — Soak for one day 1 pound of com- 
mon glue in enough water to cover, and 
1 pound of isinglass in ale droppings. 
Then mix together and heat gently un- 
til boiling At this point add a little 

ure tannin and keep boihiig La jin 
our. If the glue and i-iiigl.L*.'. v neii 
mixed are too thick, add water. This 
cement should be used warm and the 
ointed leather pressed tightly together 
or 12 hours. 

IV. — A waterproof cement for leather 
caoutchouc, or balata, is prepared by 
dissolving gutta percha, caoutchoije,^ 
benzoin, gum lac, mastic, etc , in some^ 
convenient solvent like carbon disul- 
phide, chloroform, ether, ^ or alcohol 
The best solvent, however, in the case or 
gutta percha, is carbon disulphide^ and 
ether for mastic The most favorable 
proportions are as follows Gutta percha, 
200 to 300 parts to 100 parts of the soI< 
vent, and 75 to 85 parts of mastic to 100 
parts of ether ^From 5 to 8 parts of 
the fo:^mer solution are mixed with 1 
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part of the latter, and the mixture is j 
then boiled on the water bath, or in a 
vessel fitted with a water jacket. 

V — Make a solution of 200 to^ 300 
parts of caoutchouc, gutta percha india 
rubber, benzoin, or similar gum, in 1,000 
parts of carbon disulphide, chloroform, 
ether, or alcohol, and of this add 5 to 8 
parts to a solution of mastic (75 to 125 
parts) in ether 100 parts, of equal volume 
and boil together Use hot water as the 
boiling agent, or boil very cautiously on 
the water bath- 

VI — Forty parts of aluminum ace- 
tate, 10° B., 10 parts of glue, 10 parts 
of rye flour These materials are either 
to be simultaneously mixed and boiled, 
or else the glue is to be dissolved in the 
aluminum acetate, and the flour stirred 
into the solution This is an excellent 
cement for leather, and is used in so- 
called art work with leather, and with 
leather articles which are made of sev- 
eral pieces It IS to be applied warm 

Rubber Cement for Cloth. — The fol- 
lowing formulas have been recommended 

I. — Caoutchouc, 5 parts; chloroform, 

3 parts Dissolve and add gum mastic 
(powder) 1 part 

II. — Gutta percha, 16 parts; india rub- 
ber. 4 parts, pitch, 2 parts, shellac, 1 
part; linseed oil, 2 parts Reduce the 
solids to small pieces, melt together with 
the oil and mix well. 

Ill — The following cement for mend- 
ing rubber shoes and tires will answer 
similar purposes 

Caoutchouc in shavings 101 parts 
Rosin . 4 >• by 

Gum turpentine 40 ) weight. 

Oil turpentine, enough. 

Melt together first the caoutchouc and 
rosin, then add the gum turpentine, and 
when all is liquefied, add enough of oil 
of turpentine to preserve it liquid A 
second solution is prepared by dissolv- 
ing together. 

Caoutchouc . 10 ) P^ts 

Chloroform 280 j ^ei^t 

For use these two solutions are mixed 
Wash the hole in the rubber shoe 
over with the^ cement, then a piece of 
linen dipped in it is placed over it; as 
soon as the linen adheres to the sole, the 
cement is then applied as thickly as re- 
quired. 

CEMENTS FOR METALS AND FOR AT- 
TACHING VARIOUS SUBSTANCES 
TO METALS: 

Cements for Iron.-|-I —To make a 
good cement for iron on iron, make a 


thick paste, with water, of powdered 
iron, 60 parts, sal ammoniac, 2 parts, 
and sulphur flowers. 1 part. Use while 
fresh. 

II. — Sulphur flowers, 6 parts, dry 
white lead 6 parts, and powdered borax, 
1 part. Mix by siftin^j and keep as a 
dry powder in a closed tin box. To use, 
make into a thin paste with strong sul- 
phuric acid and press together immedi- 
ately. This cement will harden in 5 


days 

III— Graphite 50 pounds 

Whiting 15 pounds 

Litharge .... 15 pounds 


Make to a paste with a boiled oil. 

IV — Make a paste of white lead and 
asbestos 

V — Make a paste of litharge and glyc- 
erine Red lead may be added. This 
also does for stone 

VI — Make a paste of boiled oil of 
equal parts of white lead, pipe day, and 
black oxide of manganese 

VII — Make iron filings to a paste with 
water glass. 

VIII — Sal ammoniac ... 4 ounces 

Sulphur ... 2 ounces 

Iron filings 32 ounces 

Make as much as is to be used at once 
to a paste with a little water This re- 
mark applies to both the following dry 


recipes 


IX — Iron filings. 

160 ounces 

Lime 

80 ounces 

Red lead . , 

16 ounces 

Alum 

8 ounces 

Sal ammoniac,*. 

2 ounces 

X.— Clay 

10 ounces 

Iron filings 

4 ounces 

Salt 

1 ounce 

Borax. .... 

1 ounce 

Black oxide of 

manganese . . 

2 ounces 

XI— Mix- 

Iron filings . , , 

180 ounces 

Lime , 

45 ounces 

Salt 

8 ounces 

XII— Mix: 

Iron filings 

140 ounces 

Hydraulic lime 

20 ounces 

Sand . . . 

25 ounces 

Sal ammomac* 

3 ounces 


Either of these last two mixtures is 
made into a paste with strong vinegar 
just before use 

XIII — Mix equal weights of zinc 
oxide and black oxide of manganese 
into a paste with water glass. 

XIv— Copal varnish, 15 parts; hy- 
drated lime, 10 parts, glue de n&rfs (of 
sinews), 5 parts; fat drying oil, 5 parts; 
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powdered turpentine, 3 parts; essence of 
turpentine, 2 parts Dissolve the glue 
dfi nerfs on the water bath, add all the 
other substances, and triturate inti- 
mately. 

XV. — Copal varnish, 15 parts; pow- 
dered turpentine, 3 parts, essence of tur- 
pentine, ^ parts, powdered fish glue, 3 
parts, iron filings, 3 parts, ocher, 10 
parts 

XVT — To make a cement for cast iron, 
take 16 ounces cast-iron borings, 2 ounces 
sal ammoniac, and 1 ounce sidphur Mix 
well and keep dry When ready to use 
take 1 part of this powder to 20 parts of 
cast-iron borings and mix thoroughly into 
a stifi paste, adding a little water. 


XVII — Litharge 2 parts 

Boiled linseed oil 2 parts 

White lead 1 part 

Copal 1 part 


Heat together until of a uniform con- 
sistence and apply warm 

XVIII — A cement for iron which is 
said to be perfectly waterproof and fire- 
proof IS made by working up a mixture 
of equal weights of red lead and litharge 
with glycerine till the mass is perfectly 
homogeneous and has the consistency 
of^ a glazier's putty. This cement is 
said to answer well, even for very large 
iron vessels, and to be unsurpassable for 
stopping up cracks in large iron pans of 
steam pipes. 

Cement for Metal, Glass, and Force - 
lam. — A soft alloy is prepared by mixing 
from 30 to 36 parts of copper precipi- 
tated in the form of a fine brown powder, 
with sulphuric acid of a specific gravity 
of 1.85 in a cast-iron or porcelain mor- 
tar and incorporating by stirring with 75 
parts of mercury, the acid being after- 
wards removed by washing with water 
In from 10 to 14 hours the amalgam be- 
comes harder than tin, but when heated to 
692'^ F , it can be kneaded like wax In 
this condition it is applied to the surface 
to be cemented, and will fix them firmly 
toother on cooling 

Dissolve 1 drachm of gum mastic in 3 
drachms of spirits of wine. In a sep- 
arate vessel containmg water soak 3 
drachms of isinglass When thoroughly 
soaked take it out of the water and put 
it into 5 drachms of spirits of wine Take 
a piece of gum ammoniacum the size of 
a large pea and grind it up finely vith a 
little spirits of wine and isinglass until 
it has dissolved. Then mix the whole 
together with sufficient heat It will be 
found most convement to place the 
vessel on a hot-water bath ICeep this 


cement in a bottle closely stoppered, and 
when it IS to be used, place it in hot 
water until dissolved 

Cements for Fastening Porcelain to 
Metal. — I —Mix equal parts of alcohol 
(95 per cent) and water, and make a 
paste by incorporating the liquid with 
300 parts of finely pulverized chalk and 
250 parts of starch 

II — Mix finely powdered burned lime, 
300 parts, with powdered starch, 250 
parts, and moisten the mixture with a 
compound of equal parts of water and 
alcohol of 95 per cent until a paste 
results 

III — Cement or plaster can be used 
if the surfaces are sufficiently large; 
cement is the better article when the 
object may be exposed to moisture or 
subjected to much pressure A process 
which can be recommended consists in 
mingling equal weights of chalk, brick- 
dust, clay, and Bomain cement These 
materials, pulverized and sifted are in- 
corporated with linseed oil in the pro- 
portion of half a kilo of oil to 3 kilos of 
the mingled powder The Romain or 
Romanic cement is so designated from 
the district in France where the calca- 
reous stone from which it is prepared is 
found in considerable quantity Al- 
though its adhesive qualities are unques- 
tioned, there are undoubtedly American 
cements equally as good 

lY — Acetate of lead, 46 i parts by 
weight, alum, 46^ parts by weight; 
gum arable, 76 parts by weight, fiour, 
500 parts by weight; water, 2,000 parts 
by weight Dissolve the acetate of lead 
and the alum in a little water; on the 
other hand dissolve the gum arabic in 
water by pouring, for instance, the 2 
liters of boiling water on the gum arable 
reduced to powder. When the gum has 
ffissolved, add the flower, put all on the 
fire, and stir well with a piece of wood, 
then add the solution of acetate of lead 
and the alum, agitate well so as to pre- 
vent any lumps from forming, retire from 
the fire before allowing to boil. This 
glue is used cold, does not peel off, and 
is excellent to make wood, glass, card* 
board, etc adhere to metals. 

Cement for Leather and Iron. — To 
face a castdron pulley vith leather apply 
acetic acid to the face ot the pulley with 
a brush, which will roughen it by rusting, 
and then when dry apply a cement made 
of 1 pound of fish glue and J pound of 
common glue, melted in a mixture of 
alcohol and water. The leather should 
then be placed on the pulley and dried 
under pressure 
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Amber Cements. — I. — To solder to- 
gether two pieces of yellow amber, 
slightly heat the parts to be united and 
moisten them witn a solution of caustic 
soda, then bring the two pieces together 
quickly. 

II — Dissolve in a closed bottle 75 
parts of cut-up caoutchouc in 60 parts of 
chloroform Add 15 parts of mastic and 
let the mixture stand m the cold until all 
has dissolved. 

III — Moisten the pieces to be joined 
with caustic potash and press them to- 
gether when warm. The union is so 
perfect that no trace of the 3uncture is 
visible A concentrated alcoholic solu- 
tion of the rosin over the amber, soluble 
in alcohol, is also employed for this pur- 
pose Another medium is a solution 
of hard and very finely powdered copal 
in pure sulphuric ether Coat both 
fractures, previously well cleaned, with 
this solution and endeavor to combine 
them intimately by tying or pressing 

IV — In 80 parts by weight of copal 
dissolve 30 parts by weight of alumina 
by means oi a water bath Bathe the 
surface to be cemented with this gelat- 
inous liquid, but very slightly Unite 
the fractures and press them together 
firmly until the mixture is dry. 

Acid-Proof Cements for Stoneware 
and Glass. — I — Mix with the aid of heat 
equal weights of pitch, rosin, and plaster 
of Paris 

II. — Mix silicate of soda to a paste 
with ground glass 

III — Mix boiled oil to a paste with 
china clay 

IV — Mix coal tar to a paste with 
pipe clay 

V — Mix boiled oil to a paste with 

qmcklime * 

VI — Mix with the aid of heat Sul- 
phur, 100 pounds; tallow, 2 pounds, 
rosin, 2 pounds Thicken with ground 


VII -—Mix with the aid of heat 
Rosin, 2 pounds, sulphur, 2 pounds, 
brickdust, 4 pounds 

VJII — Mix with the aid of heat S 
pounds of indm rubber and 4 pounds oj 
belled oil. Thicken with pounds oi 

IJl.-— Pnsq 100 pounds of india ruTo- 
7 piounds of tallow Ther 
with dry slaked kme anc 
’SO pounds of red lead, 
with the aid of heat* Rosin 
red ocher, 8 pounds, boflec 
2 pounds, plaster of Pans, 4 pounds. 


Acid-Proof Cement for Wood, Metalsi,.* 


etc.-— 

I. — Powdered asbestos. . 2 parts 

G round baryta . . . 1 part 

Sodium water-glass so- 
lution .... 2 parts 

Mix 


II. — To withstand hot nitric acid the’ 


following is used. 

Sodium water-glass so- 
lution 2 parts 

Sand 1 part 

Asbestos 1 part 

Mix. 

III. — Asbestos . 2 parts 

Sulphate of barium. . . S parts 

Silicate of sodium , . .2 parts 


By mixing these ingredients a cement 
strong enough to resist the strongest 
nitric acid will be obtained. ^ ^ 

IV — If hot acids are dealt with, the 
following mixture will he found to possess ' 
still more resistant powers* ^ 

Silicate of sodium (50® 


Baurne) 2 parts 

Fine sand 1 part 

Asbestos 1 part 


Both these cements take a few bourse 
to set If the cement is wanted^ to set 
at once, use silicate of potassium, instead" 
of silicate of sodium. This mixture will, 
be instantly effective and posstss,^^ the 
same power of resistance as Llio other 

Directions for Repairing Broken Glass, 
Porcelain, Bric-A-firac,— Broken glass, 
china, bric-h-brac, and picture frames/ 
not to name casts, require each a differ^ 
ent cement — ^in fact, several different 
cements. Glass may be beautifully 
mended to look at, but seldom so as to 
be safely used. For clear glass the best 
cement is i'^inglass dissolved in gin. Put 
2 ounces of isinglass in a clean, wide- 
mouthed bottle, add half a pint of gm, 
and set iq the sun until dissolved. Shake 
well every day, and before using strain 
through double lawn, squeezimg very 
gently. 

Spread a white cloth over the mend-' 
ing table and supply it with plenty of 
clean linen rags, strong rubber bands, 
and narrow white tape, also a basin of 
tepid water and a clean soft towel. Wash 
the broken glass \ery clean, especially 
along the break, but take care not to 
chip It further Wet both broken edges 
well vith the glue, using a camel’s-hair 
pencil Fit the break to a nicety, then 
slip on rubber bands length- and cross- 
wise, every way they will hold. If they 
will not hold tine as upon a stemmed 
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thing, a vase or jug or scent bottle, 
string half a dozen bands of the same 
size and strength upon a bit of tape, and 
tie the tape about neck or base before 
beginning the gluing After the parts 
are joined slip another tape through the 
same bands and ue it above the fiacture; 
thus with all their strength the bands 
ull the break together The bands can 
e used thus on casts of china — in fact, 
to hold anything mendable In glass 
mending the greater the pressure the 
better — if only it stops short of the break- 
ing point X^roperly made the isinglass 
cement is as clear as water When the 
pieces fit true one on the other the break 
should be hardly visible, if the pressure 
has been great enough to force out the 
tiny bubmes, which otherwise refract 
the light and make the line of cleavage 
distressingly apparent Mended glass 
may be used to hold dry things — as rose 
leaves, sachets, violet powder, even can- 
dies and fruits. But it will not bear 
to have any sort of liomd left standing 
in it, nor to be washed beyond a quick 
rinsing in tepid water In wiping always 
use a very soft towel, and pat the vessel 
dry with due regard to its infirmities 
Mend a lamp loose in the collar with 
sifted plaster of Pans mixed to a very 
soft paste with beaten while of egg 
Have everything ready before wetting 
up the plaster, and work quickly so it 
may set in place. With several lamps to 
mend wet enough plaster for one at a 
time It takes less than 5 minutes to 
set, and is utterly worthless if one tries 
working it over. Metal work apart 
from the glass needs the soldering iron, 
jDust the break well with powdered rosin, 
tie the parts firmly together, lay the stick 
of solder above tne break, and fetch the 
iron down on it lightly but firmly. When 
the solder cools, remove the melted rosin 
with a cloth dipped in alcohol. 

Since breakables have so unhappy a 
knack of fracturing themselves in such 
fashion they cannot possibly stand up- 
right, one needs a sand box. It is only 
a box of handy size with 8 inches of 
clean, coaise sand in the bottom. Along 
wdth it there should be some small leaden 
weights, with rings cast in them, run- 
ning from an ounce to a quarter pound 
Tw'O of each wr eight are needed In use, 
tapes are tied to the rings, and the pair of 
weights swung outside the edges of the 
box, so as to press in place the upper 

E art of a broken thing to w'hich the tapes 
ave been fastened 

Set broken platters on edge in the sand 
box with the break up. The sand will 
bold them firm, and the broken bit can 


be slapped on It is the same with 
plates and saucers None of these com- 
monly^ requires weighting But very 
fine pieces where an invisible seam is 
wanted should be held firm until partly 
set, then have the pair of heaviest weights 
accurately balanced across the broken 
piece The weights are also very useful 
to prop and stay topheavy articles and 
balance them so they shall not get out 
of kilter A cup broken, as is so com- 
mon with cups, can have the tape passed 
around it, crossing inside the handle, 
then be set firmly in the sand, face down, 
and be held by the hanging weights 
pulling one against the other 

The most dependable cement for china 
is pure white lead, ground in linseed oil, 
so thick It will barely spread smoothly 
with a knife. Given time enough to 
harden (some 3 months), it makes a seam 
practically indestructible. The objec- 
tion to it IS that it always shows in a 
staring white line A better cement for 
fine china is white of egg and plaster. Sift 
the plaster three times and tie a generous 
pinch of it loosely in mosquito netting. 
Then beat the egg until it will stick to 
the plaster Have the broken egg very 
clean, cover both with the beaten egg, 
dust well with the plaster, fit together at 
once, tie, using rubber bands if possible, 
wrap loosely in very soft tissue paper, 
and bury head and ears in the sand box, 
taking care that the break lies so that 
the sand will hold it together. Leave in 
the box 24 hours. After a week the su- 
perfluous plaster may be gently scraped 
away. 

General Formulas for Cements for 
Repairing Porcelain, Glassware, Crock- 
ery, Plaster, and Meerschaum. — I.— 
An excellent cement for joining broken 
crockery and similar small articles can 
be made by melting 4 or 5 parts of rosin 
(or, better still, gum mastic) with 1 part 
of beeswax in an iron spoon or similar 
vessel. Apply while hot. It will not 
stand great heat. 

II — An excellent cement for porcelain 
and stoneware is obtained by mixing 20 
parts of fish glue with an equal weig^ht 
of erv "tall I. able acetic acid and evapo- 
rate "the inixlurc carefully to a syrupy 
consistency so that it forms a gelatinous 
mass on cooling For use tht cement 
thus obtained is made hquzd again bv 
heating and applied to the fracture with.- 
a brush. The pieces should be 

pressed firmly togethepr^ by 
twine tightly around theim antS, ) 
cement has hardened. ‘ 

ni^-rFor luting madf 
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E orcelain, etc , whicli are to be used to 
old strong acids, a mixture of asbestos 
powder, water glass, and an indifferent pow- 
der (permanent white, sand, etc ) is rec- 
ommended. To ^ begin with, asbestos 
powder is made into a pulp with three 
or four times the quantity (weight) of a 
solution of soda water glass (of 30® 
B ) The same is exceedingly fat and 
plastic, but IS not very well suited for 
working, as it shrinks too much and 
cracks when drying By an addition of 
fins writing sand of the same weight 
as the asbestos used, the mass can be 
made less fat, so as to obviate shrinking, 
without detracting from the plasticity 
Small vessels were molded from it and 
dried in the air, to be tested afterwards 
Put m water, the hardened mass becomes 
soft again and falls apart. Brought into 
contact, however, with very strong min- 
eral acids, it becomes even firmer and 
withstands the liquid perfectly Con- 
centrated nitric acid was kept in such 
small vessels without the mass being 
visibly attacked or anything penetrating 
it The action of the acid manifestly 
has the effect that silicic acid is set free 
from the water glass m excess, which 
clogs up the pores entirely and con- 
tributes to the lutation Later on, the 
mass cannot be dissolved by pure water 
any more. The mass is also highly fire- 
roof. One of the molded bodies can 
e kept glowing in a Bunsen gas flame 
for about half a day after treatment with 
acid, without slagging in the least For 
many purposes it ought to "be welcome 
to have such a mass at hand It cannot 
be kept ready for use, however, as it 
hardens a few hours after being pre- 
paied; if potash water glass is used, in- 
stead of the soda composition, this in- 
duration takes place still more quickly. 

IV. — Cement for Glass, Porcelain, etc. 
Isinglass (fish glue) 50 parts 

Gum ammomac 4 parts 

Gum mastic 2 parts 

Alcohol, 95 per cent 10 parts 

Water, q s. 

^ Soak the isinglass in cold water over 
night, or until it has become swollen and 
soft throughout. In the morning throw 
off any superfluous fluid and throw the 
isinglass on a clean towel or other coarse 
ilotn, and hang it up in such a way that 
any free residual water will dram away. 
Upon doing this thoroughly depends, in 
a great measure, the strength of the 
cement. When the gelatin has become 
thoroughly drained put it into a flask 
or other container, place it in the water 
bath and heat carefully until it becomes 


fluid, being careful not to lei it come to ^ 
a boll, as this injures its adhesive prop, 
erties (the same may be said in regard 
to glues and gelalins of all kinds) Bis. 
solve the gums m the alcohol and add 
the solution to the gelatin after remov- 
ing the same fiom the water bath, and 
letting it cool down to about 160° 

Stir well together or mix by agitation. 

The following precautions must be 
obscived* 1. Both surfaces to be joined * 
must be absolutely clean, fr<H^ from dust, 
dirt, grease, etc. ^ ‘i. Whore tlie cement 
IS one that requires ilie application of 
heat before use, the objects to^ be united 
should also be heated to a point at lea4 
as high as the mcMimj point of the cement 
Otherwise, the cement on appheation is 
chilled and consequently fails to make a v 
lasting joint 3 ^Jlie thinner the layer 
of cement the stronger the joint; avoid, 
therefore, using too much of the binding 
material. Cover both surfaces to be 
united, coapt them exactly, and press 
together as closely as possible. In this 
manner the thinnest possible layer is 
secured 4 Bind the parts secmrely to- 
gether, and let remain without loosening 
or attempting to use the article for ^ or 
3 days or longer A liquid cement ac- 
quires its full strength only after evapor- 
ation of the fluids used as solvents, and 
this can occur only from the infinitesimal 
line of exposed surface. 

V — ^Liquid Porcelain Cement. — Fish 
glue, 20 parts; glass acetic acid, 20 parts; 
heat together until the mass gelatinizes, 
on cooling. 

VI. — Take 1 ounce of Russian isin- 
glass, cut in small pieces, and bruise 
well, then add 6 ounces of warm water, 
and leave it in a warm place for from 
24 to 48 hours Evaporate the re- 
sulting ^ solution to about 3 ounces. 
Next dissolve J ounce of mastic in 4 
ounces of alcohol, and add the mastic 
solution to the isinglass in small quan- 
tities at a time, continuing the heat and 
stirring well While still hot strain the 
liquid through mushn 

VII. — For optical glasses, Canada bal- 
sam is employed, the two pieces being firm- 
ly pressed together After a while, espe- 
cially by humidity, punctures will form, 
and the glass is separated by a mist of 
varying reflexes, while m certain climates 
the heat will melt the balsam. For all 
other glass articles which require only 
simple treatment, such as knobs of covers, 
plates, etc , silicate of potash is excel- 
lent. 

Vni. — Glass Cement,—- Dissolve in 150 
parts of acetic acid of 96 per cent, 100 
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parts of gelatin by the use of heat, and 
add ammomum bichromate, 5 parts 

This glue must be kept away from the 
light 

IX — White glue 10 parts 

Potassium bichromate 2 parts 

Water . 100 parts 

The glue is dissolved m a portion of 
the water by the aid of heat, the bichro- 
mate m the remainder, and the liquids 
mixed, the mixing being done in a feebly 
lighted place, and the mixture is then 
kept in the dark It is applied in feeble 
light, being reliquefied by gentle heat, 
and the glass, the fractured pieces being 
tightly clamped together, is then exposed 
to a strong light for some time By this 
exposure the cement becomes insoluble 
This IS w^aterpioof cement foi glass 

X. — Diamond Glass Cement — Dis- 
solve 100 parts of fish glue in 150 parts 
of 90 per cent alcohol and add, with con- 
stant stiiring, 200 parts of powdered 
rosin This cement must be preserved 
in absolutely tight bottles, as it solidifies 
very quickly 

XI — To umte objects of crystal dis- 
solve 8 parts of caoutchouc and 100 parts 
of gum mastic m 600 parts of chloro- 
form Set aside, hermetically closed, 
for 8 days, then apply with a brush, 
cold 

XII. — To make a transparent cement 
for glass, digest together for a week in 
the cold 1 ounce of india rubber, 67 
ounces of chloroform, and 40 ounces of 
mastic 

XIII — A mixture of traumaticin, a 
solution of caoutchouc in chlorofoim, 
and a concentrated solution of water 
glass make a capital cement for unit- 
ing articles of glass Not only is the 
joint very strong, but it is transparent 
Neither changes of temperature nor 
moisture affect the cement 

XIV — A transparent cement for por- 
celain IS prepared by dissolving 75 parts 
of India rubber, cut into small pieces, 
in a bottle containing 60 parts chloro- 
form, to this add 15 parts green mastic. 
Let the bottle stand m the cold until the 
ingredients have become thoroughly dis- 
solved 

XV — Some preparations resist the ac- 
tion of heat and moisture a short time, 
but generally yield very quickly. The 
following cement for glass has proven 
most resistant to liquids and heat 

Silver litharge 1,000 parts 

White lead . 50 parts 

Boiled linseed oil 3 parts ^ 

Copal varnish . 1 part 


Mix the lead and litharge thoroughly, 
and the oil and copal m the same man- 
ner, and preserve separately When 
needed for use, mix m the proportions 
indicated (150 parts of the powder to 4 
parts of the liquid) and knead well to- 
gether Apply to the edges of the glass, 
bind the broken parts togethei, and let 
stand for from 24 to 48 hours 

XVI — To reunite plaster articles dis- 
solve small pieces of celluloid in ether, 
m a quarter of an houi decant, and use 
the pasty deposit which remains for 
smearing the edges of the articles It 
dries rapidly and is insoluble in watei, 

XVII — ^To Mend Wedgwood Mortars. 
— It IS easy enough to mend mortars so 
that they may be used for making emul- 
sions and other light work which does 
not tax their strength too much But 
a mended mortal will hardly be able to 
stand the force required for powdering 
hard substances A good cement for 
mending mortars is the following 

a — Glass flour elutriated 10 parts 
Fluorspar, powdered 

and elutriated . 20 parts 

Silicate of soda . . 60 parts 

Both glass and fluorspar must be m 
the finest possible condition, which is 
best done by shaking each m fine pow- 
der, with water allowing the coarser 
particles to deposit, and then to pour off 
the remainder, which holds the finest 
particles in suspension The mixture 
must be made very rapidly by quick 
stirring, and when thoroughly mixed 
must be at once applied This is said 
to yield an excellent cement, 

h — Fleshly burnt plaster 

of Pans . . 5 parts 

Fleshly burnt lime 1 part 
White of egg, sufficient. 

Reduce the first tw^o ingredients to p- 
very fine powder and mix them well; 
moisten the two surfaces to be united with 
a small quantity of w^hite of egg to make 
them adhesive, then mix the powder very 
rapidly with the white of egg and apply 
the mixture to the broken surfaces. If 
they are large, two persons should do this, 
each applying the cement to one portion. 
The pieces are then firmly pressed to- 
gether and left undisturbed for se\eral 
da>s The less cement is used the better 
will the articles hold together 

c — ^If there is no objection to dark- 
colored cement, the very best that can 
be used is probably marine ghic This 
is made thus Ten parts of caoutchouc or 
India rubber are dissohcd in 120 parts 
of benzine or petroleum naphtha, with 
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the aid of a gentle heat. When the so- 
lution IS complete, which sometimes 
lequires from 10 to 14 dajjs, 20 parts of 
asphalt are melted m an iron vessel and 
the caoutchouc solution is poured in very 
slowly in a fine stream and under con- 
tinued heating, until the mass has be- 
come homogeneous and nearly all the 
solvent has been driven off. It is then 
poured out and cast into greased tin 
molds. It forms dark brown or black 
cakes, which are very hard to break. 
This cement requires considerable heat 
to melt it; and to prevent it from being 
burnt it IS best to heat a capsule contain- 
ing a piece of it first on a water bath until 
the cake softens and begins to be liquid. 
It is then carefully wiped dry and heated 
over a naked flame, under constant stir- 
ring, up to about SOO® F The edges of 
the article to be mended should, if possi- 
ble, also be heated to at least 212® F., 
so as to permit the cement to be ap- 
plied at leisure and with care. The 
thinner the cement is applied the better 
it binds. 

Meemchatxm Cements.— -I.— If the ma* 
Serial is genuine (natural) meerschaum 
a lasting joint can be made between the 
parts by proceeding as follows: Clean a 
clove or two of garlic (the fresher the 
better) by removing all the outside hull 
of skin; throw into a little mortar and 
mash to a paste Rub this paste over 
each surface to be united and loin quick- 
ly. Bring the parts as closely together 
as possible and fasten in this position 
Have ready some boiling fresh milk; 
place the article in it and continue the 
boihng for 80 minutes Remove and 
let cool slowly. If properly done, this 
makes a joint that will stand any ordi- 
nary treatment, and is nearly invisible. 
For composition, use a cement made of 
quicklime, rubbed to a thick cream with 
egg albumen 

, — Mix very fine meerschaum shav- 

ings with albumen or dissolve casein in 
^ water glass, stir finely powdered magne- 
sia into the mass, and use the cement 
at once This hardens quickly 

- Asl^stos Cement. — Ground asbestos 
> l^ay be made into a cement which will 
s^nd a high degree of heat by simply 
mixing it with a solution of sodium sili- 
<^te ^ By subsequent treatment with a 
^^plutaon of calcium chloride the mass 
mjy be made insoluble, silicate of cal- 
"^^"^being formed. 

^,;<^ment said to stand a high degree 
^neat and to be suitable for cementing 
other vessels intended 
1 hqtd qotro^acids^, is this one: 




L-AMbesto.. . .. 2 part,. I*? 

liiinum sulpiiatc . . a . * 8 parts 
Sodium siluuU* ..... 2partf, i; 

By mixing these ingredients a cem^t 
strong enough to resist the strongest^ 
mtrie aeid will he obtained. If hot aci4 
are dealt with, the following mixture'# 
be found to possess still more resista 
powers: 

II. — Sodium silicate. ...... % parts 

Fine sand % part 1 

Asbestos powder.. ... . 1 part f 

Both these cements take a few houjt' 
to set. If the cenient is wantecl to set# 
once, nso jK)tussiuni silleatc iuhtead <|» 
sodium siheate. This mixture will M 
instantly eaecti\e, ami possesses 
same power of resistance as the other. 

Parisian Cement — 3^1 ix 1 part, 
finely ground glass powder, obtainewi 
by levigation, with $ narts of finely pot# 
dered vAnv oxide rendered perfectly fre^ 
from carbonic aci<i by cahn nation. Be* 
sides prepans a solution of 1 part, hi 
weight, of borax in a very small quantity ?? 
«of hot water and mix this with 50 part#! 
of a highly concentrated xinc chlorid^" 
solution of 1.5 to 1.6 specific gravityf? 
As is well known the mixture of thV 
powder with the liquid into a soft uni 
form paste is accomplished only imm'^ 
diately before use. The induration ^ 
a stonelike mass takes place wdthin 
few minutes, the admixture of borafc 
retarding the solidification somewhat 
The pure white color of the powder mlt; 
be tinted with ocher, manganese, etc 
according to the shade desired. 

Steong Cement. — Pour over wdi 
leaned casein parts p| 

' oil and the same amoupt' 
of castor oil. Boil. Stir actively anf ^ 
add a small amount of a saturated aque^ J 
ous solution of alum, remove from the J 
fire and set aside. After a wdiile a milky ’ 
looking fluid w ill separate and n'>e This ^ 
should be poured off 'J'o the residue 
add 120 parts of rock candy syrup ang 
6 parts of dextrin. 

A Cheap and Excellent Cement'-r*if 
cheap and excellent cement, insoluble 
after drying m water, petroleum, oils, 
carbon disulphide, etc., very hard when 
dry and of very considerable tensil#J 
strength, is composed of casein andtt 
some tannic-acid compound, as, for in-/% 
stance, calcium tannate, and is prepared f 
as follows: ,i 

^ j^rst, a tannin solution is prepared .1 
either by dissolving a tannin salt, or byt^, 
extraction from vegetable sources (as^^ 
barks from certain trees, etc.), to which 
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is added clear lime water (obtained by- 
filtering milk of lime, or by letting the 
milk stand until the lime subsides) until 
no further precipitation occurs, and red 
litmus paper plunged m the fluid is 
turned blue The liquid is now sepa- 
rated from its precipitate, either by de- 
cantation or otherwise, and the precipi- 
tate IS dried In operating with large 
quantities of the substance, this is done 
by passing a stream of atmospheric 
air through the same The lime tan- 
nate obtained thus is then mixed with 
casein in proportions running from 1 1 
up to 1 . 10, and the mixture, thoroughly 
dried, is milled into the consistency of the 
finest powder. This powder has now 
only to be mixed with water to be ready 
for use, the consistency of the prepara- 
tion depending upon the use to which 
it IS to be put. 

Universal Cement. — Take gum arable, 
100 parts, by weight; starch, 75 parts, by 
weight; white sugar, 21 parts, by weight, 
camphor, 4 parts, by weight. Dissolve 
the gum arable in a little water, also 
dissolve the starch in a little water. Mix 
and add the sugar and camphor Boil 
on the water bath until a paste is formed 
which, on coating, will thicken. 

Cement for Ivory. — Melt together 
equal parts of gutta percha and ordinary 

E itch The pieces to be united have to 

e warmed. 

Cement for Belts. — Mix 50 parts, by 
weight, of fish glue with eoual parts of 
whey and acetic acid. ^ Tnen add 50 
parts, by weight, of garlic in paste form 
and boil the whole on the water bath 
At the same time make a solution of 
100 parts, by weight, of gelatin m the 
same quantity of whey, and mix both 
liquids. To the whole add, finally, 50 
parts, by weight, of 90-per-cent alcohol 
and, after filtration, a cement is ob- 
tained which can be readily applied with 
a brush and possesses extraordinary 
binding qualities 

Cement for Chemical Apparatus. — 
Melt together 20 parts of gutta percha, 
10 parts of yellow wax, and 30 parts of 
shellac. 

Size Over Portland Cement. — The 
best size to use on Portland cement 
molding for wall paper would oidinarily 
be glue and alum size put on thin and 
warm, made m proportion of * pound 
of glue and same weight of alum dis- 
solved in separate pails, then poured to- 
gether. 


Aquarium Cements. — 

!• — Litharge 3 ounces 

Fine white sand . 3 ounces 

Plaster of Pans ... 3 ounces 

Rosin, in fine pow- 
der . 1 ounce 

Linseed oil, enough. 

Drier, enough. 

Mix the first three ingredients, add 
sufficient linseed oil to make a homogene- 
ous paste, and then add a small quantity 
of drier This should stand a few hours 
before it is used It is said that glass 
loined to iron with this cement will 
break before it will come loose 
II — Litharge ... 1 ounce 

Fine white sand . 1 ounce 

Plaster of Pans 1 ounce 
Manganese borate 20 grains 
Rosm, in fine pow- 
der SJ pounds 

Linseed varnish oil, 
enough 

III — Take equal paits of flowers of 
sulphur, ammonium chloride, and iron 
filings, and mix thoroughly with boiled 
linseed oil Finally, add enough white 
lead to form a thm paste. ^ 

IV. — Powdered graphite , 6 parts 

Slaked lime 3 parts 

Barium sulphate . 8 parts 

Linseed varnish oil. 7 parts 

V*. — Simply mix equal parts of white 
and red lead with a little kettle-boiled 
linseed oil 

Substitute for Cement on Grinder 
Disks. — A good substitute m place of 
glue or various kinds of cement for fast* 
ening emery cloth to the disks of grind- 
ers of the Gardner type is to heat or warm 
the disk and apply a thin coating of 
beeswax; then put the emery cloth in 
place and allow to set and cool under 
pressure. 

Knockenplombe — If 1 part of thymol 
be mixed vith 2 parts of iodoform we 
obtain a substance that retains its fluid- 
ity down to 72° C. (161 6° F ) If the 
temperature be carried down to 60° C. 
(140° F ) it suddenly becomes solid and 
hard. If, in its Lquid condition,^ this 
substance be mixed intimately with^al^ 
equal quantity of calcined bone, 
a cement that can be molded or kUead^' 
into any shape, that, at the temp^atn^ , 
of the body (98° F ), becomes as"Iia^"as 
stone, a fact that suggeste mCanjT 
purposes to which the mixture 
put. ^ 

Cement for G,enMral,ir^‘r^T^&e g^^? 
arable, lOO partsy ^^eight; 
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parts by -weight; white sugar, 21 parts, by 
weight, camphor, 4 parts, by weight. 
Dissolve the gum arabic in a little water. 
On the other hand, dissolve the starch 
also in some water When this is done 
add the sugar and the camphor and put 
in a water bath Boil until a paste is 
formed, which must be rather thin, be- 
cause it will thicken on cooling 

Strong Cement. — Pour ^ over well- 
washed and cleaned casein 12 J parts 
of boiled linseed oil and the same amount 
of castor oil, put on the fire and bring 
to a boil; stir actively and add a small 
amount of a saturated aqueous solution 
of alum, remove from the fife and set 
aside After standing a while a milky- 
looking fluid will separate at the bottom 
and rise to the top This should be 
poured off and to the residue add 120 
arts of rock-candy syrup and 6 parts of 
extrine 

Syndeticon. — I — Slake 100 paits of 
burnt lime with 50 parts of water, pour 
off the supernatant water, next, dissolve 
60 parts of lump sugar m 160 paits of 
water, add to the solution 15 parts of the 
slaked lime, heat to 70^ or 80^ C (158® to 
176® F ), and set aside shaking fre- 
quently Finally dissolve 50 to 60 parts 
of genuine Cologne glue in 250 parts of 
the clear solution. 

II, — A solution of 10 parts gum ara- 
ble and 30 parts of sugar in 100 parts of 
soda water glass. 

III. — A not solution of 50 parts of 
Cologne glue in 60 parts of a 20 -per-cent 
aqueous calcium-chloride solution 

IV — A solution of 50 parts of Co- 
logne glue in 60 parts of acetic acid 

V — Soak isinglass (fish bladder) in 

acetic acid of 70 » i , li i' swells up, 

then rub it up, i . ' .i i!'o ater dur- 

ing the process 

“Shio Liao.” — Under this name the 
Chinese manufacture an excellent ce- 
ment which takes the place of glue, and 
with which gypsum, marble, porcelain, 
stone, and stoneware can be cemented. 
It consists of the following parts (by 
weight). Slaked powdered lime, 54 
^rts, powdered alum, 6 parts, and 
fresh, well - strained blood, 40 parts. 
These materials are stirred thoroughly 
until an intimately bound mass of the 
consistency of a more or less stiff salve 
^ obtained. In paste foim this mass is 
used as cement, in a liquid siato it is 
emploved for painting all soits of arti- 
cles which are to be rendered waterproof 
and durable. Cardboard covers, which 
are coated with it two or three times, be- 


come as hard as wood. The Chinese 
their houses wilh *Shio liao*^ and 
their barrels wilh it, in which they traa?* 
port oil and idher greasy substances. 

LUTES, 

Inites always eou.sist of a menstruum 
and dissolved or .suspendeti solids, an4 
tlicy must not be atla<'ked by the 
and hquuls coming in conta<‘t with them. 

In some oases the constituents of the luk 
react to form a more strongly adheriug 
mass. 

The conditions of application are, 
brief* 

(а) Heating the ecnnposition to make 
it plastic until firmly fixe<l in place. 

(б) Heating the surfaces* 

(c) Applying the lute with water ora 
volatile solvent, which is allowed to vola* 
tili/.e. 

(d) Moistening the surfaces with wa- 
ter, oil, etc. (the menstruum of the lute 
itself) 

(e) Applying the lute in workable con- 
dition and the .setting taking place by 
chemical reactions. 

(/) Setting by hydration. 

(a) Setting hy oxidnlnm* 

These pnueiple.s will he f<nmd to cover 
nearly all cases. 

Joints should not he ill-fitting, de** 
pending upon the lute to do what the' 
pipes or other parts of the apparatus 
should do. In most cases one part of, 
the fitting should overlap the otner, so^ 
as to make a small amount of the lute, 
effective and to keep the parts of the ap- 
paratus rigid, as a luted joint is not 
supposed to be a particularly strong one, ' 
but rather one quickly applied, effective 
while m place and easily removed. 

Very moderate amounts of the lute 
should be used, as large amounts are 
likely to develop cracks, be rubbed off, 
etc. 

A classification may be given as fol- 
lows: 

(1) Plaster of Paris. 

(2) Hydraulic cement. 

(3) Clay. 

(4) Lime 

(5) Asphalt and pitch. 

(6) Rosin 

(7) Rubber. 

(8) Linseed oil. 

(9) Casein and albumen. 

(10) Silicates of soda and oxychlo- 
ride cements 

(11) Flour and starch, 

(12) Miscellaneous, including core 
compounds 

1. Plaster of Paris is, of course, often 
used alone as a paste, which quickly 
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soliaijies, for gas and wood distillation 
retorts, etc , and similar places where 
quickness of setting is requisite It is 
more often, however, used with some 
fibrous material to give it greater strength 
Asbestos is the most commonly used 
material of these, as it will stand a high 
temperature. When that is not so im- 
portant, straw, plush trimmings, hair, 
etc , are used as binders, while broken 
stone, glass, and various mineral sub- 
stances are used as fillers, but they do 
not add anything to the strength 
These lutes seem to be particularly suit- 
able for oil vapors and hydrocarbon 
gases 

Formulas. 

(1) Plaster and water 

(2) Plaster (wet) and asbestos 

(3) Plaster (wet) and straw 

(4) Plaster (wet) and plush trim- 

mings 

(5) Plaster (wet) and hair 

(6) Plaster (wet) and broken stone, 

etc 

II. Hydraulic Cement, — Cement is 
used either alone or with sand, asbestos, 
etc These lutes are suitable for nitric 
acid When used with substances such 
as rosin or sulphur, cement is nrobably 
employed because it is in such a fine 
state of division and used as a filler and 
not because of any powers of setting by 
hydration. 

Formulas. 

(1) Cement — neat 

(2) Cement and asbestos. 

(3) Cement and sand. 

III. Clay. — This most frequently en- 
ters into the composition of lutes as a 
filler, but even then the very finely divid- 
ed condition of certain grades renders 
it valuable, as it gives body to a liquid, 
such as linseed oil, which, unless stiff- 
ened, would be pervious to a gas, the 
clay in all cases being neutral Thus, 
for luting pipes carrying chlorine, a stiff 
paste of cl^ and molasses has been sug- 

ested by Theo Holler in Die Surrogate^ 
ut it soon gives way 

Formulas 

(1) Clay and linseed oil. 

(2) Same, using fire clay 

(3) Clay and molasses 

(1) Is suitable for steam, etc ; (^) for 
chlorine, and (3) for oil vapors. 

IV. Lime is used in the old lute known 
as putty, which consists of caustic lime 
and linseed oil Freqi^ently the lime is 
replaced by chalk and china clay, but 
the lime should be, in part at least, caus- 
tic, so as to form a certain amount of 
lime soap. Lime is also used in silicate 


and casein compositions, which are very 
strong and useful, but will be described 
elsewhere 

Formulas • 

(1) Lime and boiled oil to stiff mass 
{%) Clay, etc , boiled oil to stiff 
mass. 

V. Asphalt and Pitch. — These sub- 
stances are used in lutes somewhat inter- 
changeably As a rule, pitch makes the 
stronger lutes Tar is sometimes used, 
but, because of the light oils and, fre- 
quently, water contained, it is not so 
good as either of the others 

Asphalt dissolved in benzol is very 
useful for uniting glass for photographic, 
microscopical, and other uses. Also 
for coating wood, concrete, etc , where 
the melted asphalt would be too thick 
to cover well Benzol is the cheapest 
solvent that is satisfactory for this pur- 
pose, as the only one that is cheaper 
would be a petroleum naphtha, which 
does not dissolve all the constituents of 
the asphalt For waterproofing wood, 
brick, concrete, etc , melted asphalt 
alone is much used, but when a little 
paraffine is added, it improves its water- 
proofing qualities, and m particular cases 
boiled oil is also added to advantage 

Formulas 

1 Refined lake asphalt 

£ Asphalt . . 4 parts 

Paraffine . . .1 part 

3 Asphalt . .10 parts 

Paraffine 2 parts 

Boiled oil 1 part 

Any of these may be thinned with hot 
benzol or toluol Toluol is less volatile 
than benzol and about as cheap, if not 
cheaper, the straw-colored grades being 
about £4 cents per gallon 

Examples of so-called “stone cement” 
are 

4 Pitch . 8 parts 

Rosin ... .6 parts 

Wax . 1 part 

Plaster i to I 

5 Pitch . . - 8 parts 

Rosin . 7 parts 

Sulphur .... £ parts 

Stone powder 1 part 

These compositions are used to unftt> 
slate slabs and stoneware for domestic, 
engineering, and chtunical piirpo^<'‘' Va 
rious rosin and piicli inixiures are used 
for these purposes, and the proportions 
of these tvo ingredients aie determined 
by the consistency desired Sulphur and 
stone powder are added to pre\ent the 
formation of cracks, sulphur acting chem- 
ically and stone powder mechanically 
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Where the lute would come in contact 
with acid or vapors of the same, lime- 
stone should not be the powder used, 
otherwise it is about the best Wax is a 
useful ingredient to keep the composi- 
tion from getting buttle with age 

A class of lutes under this general 
grouping that are much used are so- 
called ‘^marine glues” (q. v) ^-t'hey 
must be tough and elastic When used 
for calking on a vessel they must expand 
and contract with the temperature and 
not crack or come loose. 


Formulas: 

6. Pitch . . 8 parts 

Shellac ^ parts 

Pure crude rubber . 1 part 

7. Pitch . . 1 part 

Shellac . 1 part 

, Rubber substitute 1 part 


These are used by melting over a 
burner. 

VI, Rosm, Shellac, and Wax. — A 
strong cement, used as a stone cement, 
is: 

1 Rosin , . . . 8 parts 

Wax . . ,1 part 

Turpentine. . 1 part 

It has little or no body, and is used in 
thin layers 

For nitric and hydrochloric acid 
Vapors: 

Rosin 1 part 

Sulphur . . i . 1 part 

Fire clay 2 parts 

Sulphur gives great hardness and 
permanency to rosm lutes, but this com- 
position is somewhat brittle 

Good waterproof lutes of this class 
are: 

8, Rosin 1 part 

Wax. . . 1 part 

Powdered stone 2 parts 

4 Shellac 5 parts 

Wax . ... . . 1 part 

Turpentine .... 1 part 

Chalk, etc. . . .8 to 10 parts 

For a soft air-tight paste for ground- 
glass surfaces 

5, Wax ... 1 part 

^ Vaseline .... 1 part 

0 A strong cement, without body, 

for metals (other than copper or alloys 
of same), porcelain, and glass is made by 
letting 1 part of finely powdered shellac 
stand with 10 parts of ammonia water 
hntl solution is effected 

, Rubber, — Because of its toughness, 
emstidil^, and resistance to alterative 
inEuences, rubber is a very useful con- 


stituent in lutes, but its price makes it® 1 
use very limited. 

Leather Cement. ^ 

1 Asphalt 1 part 

Rosin 1 part 

Guttapercha 4 parts 

Carbon disulphide, .. ^0 parts 

To stand acid vapors: 

Rubber. ........... 1 part ^ 

Linsee<i oil . 3 parts 

Fire clay $ parts / 

S Plain Rubber Cement-— Cut thl' 
crude rubber m small pieces and thei 
add the .solvent, (htrbon <lisulphide i|: 
the best, benzol good and much cheaper, 
but gasoline is probably most extensively’ 
used because or its cheapness. v 

4. To make ctirks and wood im* 
pervious to steam and water, soak them 
in a rubber solution as above; if it ii 
desired to protect them from oil vapors,, 
use glue composition. (See Section IX.) 

VIII. Linseed Oil, — This is one of the 
most generally useful substances we have 
for luting purposes, if absorbed by a por- 
ous substance that is inert. 

Formulas, 1, China clay of general 
utility for aqueous vapors. ^ ^ 

Linseed oil of general utility for aqu^-' 
ous vapors. 

2 Lime forming the well-knowm*^ 
putty. 

Linseed oil forming the well- known J 
putty. ^ ^ ^ 

3. Red or white lead and linseed oil, 

These mixtures become very strong. 

when set and are best diluted with pow- ’ 
dered glass, clay, or graphite. There 
are almost an endless number of lutes 
using metallic oxides and linseed oil. 4 
very good one, not getting as hard as 
those containing lead, is: 

4. Oxide of iron and linseed oil. ^ 

IX. Casein, Albumen, and Gltie.-^ 
These, if properly made, become very 
tough and tenacious; they stand moder- 
ate heat and oil vapors, but not acid 
vapors. 

1, Finely powdered case- 
in 12 parts 

Slaked lime (fresh).. . 50 parts 

Fine sand * . 50 parts 

Water to thick mush. 

A very strong cement which stands 
moderate heat is the following : 

2 Casein in ^ very fine 

powder 1 part 

Rubbed up with sili- 
cate of soda . . , . . 3 parts 

A strong lute for general purposes. 
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which must be used promptly when 
made* 

3 White of egg made into a paste 
with slaked hme 

A composition for soaking corks, 
wood, packing, etc , to render them im- 
pervious to oil vapors, is 

Gelatine or good glue ^ parts 
Glyceime i to 1 part 

Water 6 parts 

Oil of wintergreen, 
etc , to keep from 
spoiling 

X. Silicate of Oxychlonde Cements. — 
For oil vapors, standing the highest heat 

1 A stiff paste of silicate of soda and 
asbestos 

Gaskets for superheated steam, re- 
torts, furnaces, etc 

2 Silicate of soda and powdered glass, 
dry the mixture and heat 

Not so strong, however, as the follow- 
ing. 

3 Silicate of soda 50 parts 

Asbestos 15 parts 

Slaked lime 10 parts 

Metal Cement: 

4 Silicate of soda 1 part 

Oxides of metal, such 

as zinc^ oxide; lith- 
arge, iron oxide, 
singly or mixed 1 part 

Very hard and extra strong composi- 
tions . 

5 Zinc oxide . 2 parts 

Zinc chloride 1 part 

Water to make a paste. 

6 Magnesium oxide , 2 parts 

Magnesium chloride 1 part 

Water to make a paste. 

XI. Flour and Starch Compositions. — 

1 The well-known flaxseed poultice 

sets very tough, but does not stand water 
or condensed steam. 

2. Flour and molasses, made by mak- 
ing a stiff composition of the two. 
This IS an excellent lute to have at hand 
at all times for emergency use, etc 

3 Stiff paste of flour and strong zinc- 
chloride solution forms a more imper- 
vious lute, and is more permanent as 
a cement This is good for most pur- 
poses, at ordinary temperature, where it 
would not be in contact wuth mtric-acid 
■vapois or condensing steam 

4 A mixture of dextrine and fine sand 
makes a good composition, mainly used 
as core compound 

XII. Miscellaneous — 

1. Litharge. 

Glycerine. . 


Mixed to form a stiff paste, sets and 
becomes very hard and strong, and is very 
useful for inserting glass tubes, etc , m 
iron or brass 

For a high heat. 

2 Alumina 1 part 

Sand 4 paits 

Slaked lime 1 part 

Borax ^ part 

Water sufficient 

A class of mixtures that can be classi- 
fied only according to their intended use 
are core compounds 

I — Dextrine, about 1 part 

Sand, about 10 parts 

With enough water to form a paste 

II — Powdered anthracite coal, with 
molasses to form a stiff paste 


III — Rosin, partly saponi- 

fied by soda lye 1 part 

Flour 2 parts 

Sand (with sufficient 

watei ) 4 parts 

(These proportions are approximate 
and the amount of sand can be increased 
for some purposes ) 

IV — Glue, powdered 1 part 

Flour 4 parts 

Sand (with sufficient 

water) 6 parts 


For some purposes the following mix- 
ture is used. It does not seem to be a 
gasket or a core compound 
V.— Oats (or wheat) ground 25 parts 
Glue, powdered . , 6 parts 

Sal ammoniac 1 part 

Faper read by Samitel S* Sadder before 
the Franklin Institute. 

PASTES : 

Dextrine Pastes. — 

I — Borax, powdered . 60 parts 

Dextrine, light yellow 480 parts 

Glucose . 50 parts 

Water . 420 parts 

By the aid of heat, dissolve the borax 
in the water and add the dextrine and 
glucose Continue the heat, but do not 
let the mixture boil, and stir constantly 
until a homogeneous solution is obtained, 
from time to time renewing the water 
lost by evaporation with hot wate^ 
Finally, bring up to full weight (1,000 
parts) by the addition of hot water, tben 
strain through flannel- Prepared in 
manner the paste remains bright and,, 
clear for a long time ^ It has ex^a^r-^ 
dmary adhesive properties and dries 
rapidly If care is not t^ken to keep ^ 
cooking temperature below the 
point of water, the paste is apt to 
brown and to be very bntfle os 
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II —Dissolve m hot water a sufficient 
quantity of dextrine to bring it to the 
consistency of honey This forms a 
strong adnesive paste that will keep a 
long tune unchanged, if the watei is not 
allowed to evaporate Sheets of paper 
may be piepared for extempore labels 
by coating one side with the paste and 
allowing it to dry, by slightly wetting 
the gummed side, the label will adhere 
to glass This paste is very useful m the 
office or laboratory 

III — Pour over 1,000 parts of dextrine 
450 parts of soft water and stir the mix- 
ture for 10 minutes. After the dextrine 
has absorbed the water, put the mixture 
over the fire, or, preferably, on a water 
bath, and heat, with lively stirring for 
S minutes, or until it forms a light milk- 
hke liquid, on the surface of which lit- 
tle bubbles begin to form and the liquid 
is apparently beginning to boil Do 
not allow it to come to a boil Re- 
move from the fire and set in a bucket 
of cold water to cool off When cold 
add to every 1,000 parts of the solution 
51 parts glycerine and as much salicylic 
acid as will stand on the tip of a knife 
blade If the solution is too thick, thin 
it with water that has been boiled and 
cooled off again Do not add any more 
glycerine or the solution will never set, 

IV — Soften 175 parts of thick dex- 
trine witk cold water and 250 parts of 
boiling water added Boil for 5 minutes 
and then add 30 parts of dilute acetic 
acid, so parts glycerine, and a drop or 
two of clove oil 

V — Powder coarsely 400 parts dex- 
trine and dissolve in 600 parts of water. 
Add 20 parts glycerine and 10 parts glu- 
cose and heat to 90° C (195° F ) 

VI — Stir 400 parts of dextrine with 
water and thin the mass with 200 parts 
more water, 20 parts glucose, and 10 
parts aluminum sulphate Heat the 
whole to 90° C (195° F ) in the water 
bath until the whole mass becomes clear 
and liquid 

VII — Warm 2 parts of dextrine, 5 
parts of water, 1 part of acetic acid, 1 
part of alcohol together, with occasional 
Stirling until a complete solution is at- 
tained 

VIII,— Dissolve by the aid of heat 100 
parts ot builders" glue in 200 parts of 
water add 2 parts of bleacheef shellac 
dissolved pre\iouslyin 50 parts of alcohol. 
Dissolve bj the aid of heat 50 parts of dex- 
tnne in 50 parts of water, and mix the two 
solutions by stirring the second slowly 
into the first Strain the mixture through 
A cloth into a shallow dish and lei it 
harden. When needed cut off a piece of 


sufficient and warm until it becomes 
lupud and if necessary or advisable thin 
with water. 

IX. - Stir up 10 parts of dextrine with 
sufficient water to make a thick broth. 
Then, over a light firtx heat and add 26 
parts of soilium water glass. 

X, — Dissolve 5 paits of dextrine in 
water ami add 1 part of alum 

Fastening Cork to Metal. In fastem 
ing cork to iron ami brass, even when 
these arc huspiereil, a good sealing wax 
containing shellac will be fmiml to serve 
the purpose nicely. Wax prepared with 
rosin is not suitable, Idie cork surface 
is painted with the melted sealing wax, 
The surface of the metal is heated with 
a spirit llanm entirely free from soot, 
until the sealing wax melts wlien pressed 
upon the metallie surface. The wax is 
held m the flame until it burns, ami it is 
then applied to the hot surface of the 
metal The cork surface painted with 
sealing wax is now held in the flame, and 
as soon as the wax begins to melt the 
cork is pressed firmly on the metallic sur- 
face bearing the wax. 

To Paste Celluloid on Wood, Tm, or 
Leather. — To attach celluloid to wood, 
tin, or leather, a mixture of 1 part of 
shellac, 1 part of spirit of camphor, 3 to 
4 parts of alcohol and spirit of camphor (90°) 
is well adapted, in which 1 part of cam- 
phor is dissolved without heating in 7 
parts of spirit of wine of 0,882 specific 
gravity, adding 2 parts of water. 

To Paste Paper Signs on Metal or 
Cloth.— A piece of gutta pereha of the 
same size as the label is laid under the 
latter and the whole Is heated. If the 
heating cannot be accomplished by means 
of a spirit lamp the label should be ironed 
down under a protective cloth or paper 
in the same nianner UvS woolen goods are 
pressed. This method is also very use- 
ful for attaching paper labels to minerals. 

Paste for Fastening Leather, Oilcloth, 
or Similar Stuff to Table or Desk Tops, 
etc. — Use the same paste for leather as 
for oilcloth or other goods, but moisten 
the leather before applying the paste 
Prepare the paste as follows; Mix 2i 
pounds of good wheat fiour with 2 
tablespoonfuls of pulverized gum ara- 
ble or powdered rosm and 2 table- 
spoonfuls of pulverized alum in a clean 
dish with water enough to make a uni- 
formly thick batter; set it over a slow 
fire and stir continuously until the paste 
is uniform and free from lumps. When 
the mass ha« become so stout that the 
wooden spoon or stick will stand in it 
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Upright, it IS taken from the fire and 
placed in another dish and covered so 
that no skin will form on top When 
cold, the table or desk top, etc , is 
covered with a thin coat of the paste, the 
cloth, etc , carefully laid on and smoothed 
from the center toward the edges with 
a rolling pm The trimming of edges is 
accomplished when the paste has dried 
To smooth out the leather after pasting, a 
woolen cloth is of the best service 

To Paste Paper on Smooth Iron — 
Over a water bath dissolve 200 parts, by 
weight, of gelatine in 150 parts, by weight, 
of water, while stirring add 50 parts, by 
weight, of acetic acid, 50 parts alco- 
hol, and 50 parts, by weight, of pulver- 
ized alum The spot upon which it is 
desired to attach the paper must first 
be rubbed with a bit of fine emery paper 

Paste for Affixing Cloth to Metal. — 
Starch 20 parts 

Sugar 10 parts 

Zinc chloride 1 part 

Water 100 parts 

Mix the ingredients and stir until a 
perfectly smooth liquid results entirely 
free from" lumps, then warm gradually 
until the liquid thickens 

To Fix Paper upon Polished Metal. — 
Dissolve 400 parts, by weight, of dextrine 
in 600 parts, by weight, of water, add 
to this 10 parts, by weight, of glucose, 
and heat almost to boiling 

Albumen Paste. — Fresh egg albumen 
is recommended as a paste for affixing 
labels on bottles^ It is said that labels 
ut on with this substance, and well 
ried at the time, will not loosen even 
when bottles are put into water and left 
there for some time Albumen, dry, is 
almost proof against mold or ferments 
As to cost, it IS but little if any higher 
than gum arable, the white of one egg 
being sufficient to attach at least 100 
medium-sized Ikbels. 

Paste for Parchment Paper, — The best 
agent is made by dissolving casein in a 
saturated aqueous solution of borax 

Medical Paste. — As an adhesive agent 
for medicinal purposes Professor Reihl, 
of Leipsic, recommends the viscous sub- 
stance contained in the white mistletoe. 
It IS largely present in the berries and 
the bark of the plant, it is called viscin, 
and can be produced at one-tenth the 
price of caoutchouc Solutions in ben- 
zine may be used like those of caout- 
chouc without causing any irritation if 
applied mixed with medicinal remedies 
to the skin 


Paste That Will Not Mold. — Mix good 
white flour with cold water into a thick 
paste Be sure to stir out all the lumps, 
then add boiling water, stirring all the 
time until thoroughly cooked To 6 
quarts of this add J pound light brown 
sugar and J ounce corrosive sublimate, 
dissolved in a little hot water When the 
paste IS cool add 1 drachm oil of lavender. 
This paste will keep for a long time 

Pasting Wood and Cardboard on 
Metal. — In a little water dissolve 50 parts 
of lead acetate and 5 parts of alum In 
another receptacle dissolve 75 paits of 

f um arable in 2,000 parts of water 
nto this gum-arabic solution pour 500 

E arts of flour, stirring constantly, and 
eat gradually to the boiling point 
Mingle the solution first prepared with 
the second solution It should be kept 
in mind that, owing to the lead acetate, 
this preparation is poisonous 

Agar Agar Paste — The agar agar is 
broken up small, wetted with water, and 
exposed in an earthenware vessel to Reac- 
tion of ozone pumped under pressure into 
the vessel from the ozonizing apparatus 
About an hour of this bleaches the agar 
agar and makes it freely soluble in boil- 
ing water, when solutions far more con- 
centrated than has hitherto been possible 
can be prepared On cooling, tne solu- 
tions assume a milky appearance, but 
form no lumps and are readily rehque- 
fied by heating If the solution is com- 
pletely evaporated, as of course happens 
when the adhesive is allowed to dry after 
use, it leaves a firmly holding mass which 
IS insoluble in cold water Among the 
uses to which the preparation can be 
applied are the dressing of textile fabrics 
and paper sizing, and the production of 
photographic papers, as well as the or- 
dinary uses of an adhesive 

Strongly Adhesive Paste. — Four parts 
glue are soaked a few hours in 15 parts 
cold water, and moderately heated till 
the solution becomes perfectly clear, 
when 65 parts boiling water are added, 
while stirring In another vessel $0 
parts boiled starch are previously stirred 
together with 20 parts cold water, sa. 
that a thin, milky liquid without Rmps 
results The ^ boiling glue solution is 
poured into this while stirring constantly, 
and the whole is kept boilmg another 10 
minutes 

Paste for Tissue Paper.— ^ 

(a) Pulverized gum ara- 
ble , 2 ounces 

White sugar . . .4 drachms 

Boiling water .... 3 fluidoimees 



38 


ADHESIVES 


(b) Common laundry 

starch 1 i ounces 

Cold water 3 fluidounces 

Make into a batter and pour into 
Boiling water 32 fluidounces 

Mix (a) with (b), and keep in a wide- 
mouthed bottle. 

Waterproof and Acidproof Pastes. — 

I. — Chromic acid parts 

Stronger ammonia . 15 parts 
Sulphuric acid J part 

Cupr ammonium so- 
lution 30 parts 

Fine white paper 4 parts 
II. — Isinglass, a sufficient 
quantity 

Acetic acid . . 1 part 

Water , . 7 parts 

Dissolve sufficient isinglass in the mix- 
ture of acetic acid and water to make a 
thin mucilage. 

One of the solutions is applied to the 
surface of one sheet of paper and the other 
to the other sheet, and they are then 
pressed together 

III — A fair knotting varnish free 
from surplus oil is by far the best adhe- 
sive for fixing labels, especially on metal 
surfaces. It dries instantly, insuring 
a speedy job and immediate packing, if 
needful, without fear of derangement 
It has great tenacity, and is not only 
absolutdy damp-proof itself, but is actu- 
ally repellent of moisture, to which all 
water pastes are subject It costs more, 
but the additional expense is often infini- 
tesimal compared with the pleasure of a 
satisfactory result. 

Balkan Paste. — 

Pale glue . ... 4 ounces 

White loaf sugar . 2 ounces 

Powdered starch . 1 ounce 

White dextrine . J pound 

Pure glycerine , . 3 ounces 

Carbolic acid . . J ounce 

Boiling water . . 32 ounces 

Cut up the glue and steep it in § pint 
boiling water, when softened melt* in a 
h\ saucepan; add sugar, starch, and dex- 
^trine, and lastly the glycerine, in which 
■garbolic acid has been mixed, add re- 
^Kfcfinder of water, and boil until it thick- 
eni? Pour into jars or bottles. 

Pe^anent Paste. — 

I. — \weat flour 1 pound 

^ W#er, cold ..... 1 quart 

Nit^ acid 4 fluidrachms 

Boric Held . ... 40 grains 

Oil ot|fioves . . 20 minims 

Mix theifi^r, boric acid, and water, 
then, ^strain tnfes^xture, add the nitric 

4 ^ , '\ 


acid, apply heat with constant stirring 
until the mixture thickens, when nearly 
cold add the oil of cloves ^ This paste 
will have a pleasant smell, will not attiact 
flies, and can be thinned by the addition 
of cold water as needed 

II — Dissolve 4 ounces alum m 4 
quarts hot water When cool add as 
much flour as wull make it of the usual 
consistency, then stir into it I ounce , 
powdered rosin; next add a little water 
m which a doisen cloves have been ^ 
steeped, then boil it until thick as mush, 
stirring from the bottom all the time. 
Thin with warm water for use* 

Preservatives for Paste.* — Various an- 
tiseptics are employed for the preserva- 
tion of flour paste, mueiiage, etc. Boric 
and salicylic acids, oil of <‘loves, oil of 
sassafras, and solution of formaldehyde 
are among those which have given best 
service A durable starch paste is pro- 
duced by adding some borax to the 
water used in making it A paste from 
10 parts (weight) starch to 100 parts 
(weight) water with 1 per cent borax 
added will keep many weeks, while with- 
out this addition it will sour after six 
days In the case of a gluing material 
prepared from starch paste and joiners’ 
gluCj borax has also demonstrated its pre- 
serving qualities The solution is made 
by mixing 10 parts (weight) starch into 
a paste with water and adding 10 parts j 
(weight) glue soaked in water to the hot ^ ' 
solution; the addition of part (weight) , 
of borax to the solution will cause it to j 
keep for weeks. It is equal to the best ^ 
glue, but should be warmed and stirred 
before use. 

Board-Sizing. — A cheap sizing for ^ 
rough, weather-beaten boards may be * 
made by dissolving shellac in sal soda ^ 
and adding some heavy-bodied pigment. 
This size will stick to grease spots. Lin- ^ 
seed oil may be added if.desired. lame- 
water and linseed oil make a good heavy * 
sizing, but hard to spread They are 
usually used half and half, though these , 
proportions may be varied somewhat. 

Rice Paste, — Mix the rice flour with 
cold water, and boil it over a gentle fire 
until it thickens This paste is quite 
white and becomes transparent on dry- 
ing It is very adherent and of great use 
for many purposes. i 

Casein Paste, — A solution of tannin, 
prepared from a bark or from commer- 
cial tannin, ^ is precipitated with lime-^ < 
water* the lime being added until the* 
solution just turns red litmus paper blue. 
The supernatant liquid is then decanted, 
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and the precipitate is dried without arti- | 
ficial heat The resulting calcium tan- I 
nate is then mixed, according to the pur- 
pose for which the adhesive is intended, 
with from 1 to 10 times its weight of dry 
casein by grinding m a mill The ad- 
hesive compound is soluble in water, 
petroleum, oils, and carbon bisulphide 
It IS very strong, and is applied in the 
form of a paste with water 

PASTES FOR PAPERHANGERS. 

I — Use a cheap grade of rye or wheat 
flour, mix thoroughly with cold water to 
about the consistency of dough, or a little 
thinner, being careful to remove all 
lumps, stir in a tablespoonful of pow- 
dered alum to a quart of flour, then pour 
in boiling water, stirring rapidly until the 
flour is thoroughly cooked Let this cool 
before using, and thin with cold water. 

II — ^Venetian Paste. — 

(a) 4 ounces white or fish glue 
8 fluidounces cold water 

(b) 2 fluidounces Venice turpentine 

(c) 1 pound rye flour 

16 fluidounces (1 pint) cold water 

(d) 64 fluidounces (J gallon) boiling 

water 

Soak the 4 ounces of glue in the cold 
water for -4 hours; dissolve on a water 
bath (glue pot), and while hot stir m the 
Venice turpentine Make up (c) into a 
batter free from lumps and pour into (d). 
Stir bnsl^, and finally add the glue so- 
lution This makes a very strong paste, 
and it will adhere to a painted surface, 
owing to the Venice turpentine in its 
composition 

III. — Strong Adhesive Paste. — 

(a) 4 pounds rye flour 

I gallon cold water 

(b) li gallons boiling water^ 

(c) 2 ounces pulverized rosin 

Make (a) into a batter free from lumps, 
then pour into (b) . Boil if necessary, and 
while hot stir in the pulverized rosin a 
little at a time This paste is exceed- 
ingly strong, and will stick heavy wall 
paper or thin leather. If the paste be 
too thick, thin with a little hot water, 
never thin paste with cold water. 

IV. — Flour Paste.— 

(a) ^ pounds wheat flour 

8^ fluidounces (1 quart) cold water 
(h) 1 ounce alum 
, 4 fluidounces hot water 

(c) 96 fluidounces (J gallon) boiling 
water 

Work the wheat flour into a batter free 
from lumps with the cold water.^ Dis- 
solve the alum as designated in (!?)* 


Now stir in (a) and (c) and, if necessary, 
continue boiling until the paste thickens 
into a semitransparent mucilage, after 
which stir in solution (b) The above 
makes a very fine paste for wall paper. 

V. — ^Elastic or Phable Paste. — 

(a) 4 ounces common starch 

2 ounces white dextrine 
10 fluidounces cold water 

(b) 1 ounce borax 

3 fluidounces glycerine 

64 fluidounces (J gallon) boiling 
. water 

Beat to a batter the ingredients of (a). 
Dissolve the borax in the boiling water; 
then add *' • ' * > , . * ■ ' i 

(a) into so ' ■ - I I « 

translucent 'iJhiis paste will not crack, 
and, being very pliable, is used for paper, 
cloth, leather, and other material where 
flexibility is required 

VI — A paste with which wall paper 
can be attached to wood or masonry, 
adhering to it firmly in spite of damp- 
ness, IS prepared, as usual, of rye flour, to 
which, however, are added, after the boil- 
ing, 8 j parts, by weight, of good linseed- 
oil varnish and parts, by weight, of 
turpentine to every 500 parts, by weight 

VII — ^Paste for Wall Paper. — Soak 18 

E ounds of bolus (bole) in water, after it 
as been beaten into small fragments, 
and pour off the supernatant water 
Boil 10 ounces of glue into glue water, 
mix it well with the softened bolus and 
2 pounds plaster of Pans and strain 
through a sieve by means of a brush 
Thin the mass with water to the consist- 
ency of a thm paste The paste is now 
ready for use It is not only much 
cheaper than other varieties, but has the 
advantage over them of adhering better 
to whitewashed walls, and especially 
such as have been repeatedly coated over 
the old coatings which were not thor- 
oughly removed For hanging fine wall 
paper this paste is less commendable, 
as it forms a white color,, with which 
the paper might easily become soiled if 
great care is not exercised m applying 
it. If the fine wall paper is mounted on 
ground paper, however, it can be recom- 
mended for pasting the ground paper on 
the wall 

LABEL PASTES: 

Pastes to Affix Labels to Tin. — Labels 
separate from tin because the paste be- 
comes too dry. Some moisture is pre- 
sumably alvays present, but more is 
required to cause continued adhesion m the 
case of tin than where the container is of 
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glass Paste may be kept moist by the 
addition of calcium chloride, which is 
strongly hygroscopic, or of glycerine 
The following formulas for pastes of 
the type indicated were proposed by Leo 
Eliel 


I — Tragacanth 
Acacia 
Thymol 
Glycerine 

Water, sujEHcient to 
make 


1 ounce 
4 ounces 
14 grains 
4 ounces 

^ pints 


Dissolve the gums in 1 pint of water, 
strain, and add the glycerine, in which 
the thymol is suspended, shake well and 
add sufficient water to make 2 pints 
This separates on standing, but a single 
shake mixes it sufficiently tor use 


II — flour . 8 ounces 

Powdered acacia 1 ounce 

Glycerine 2 ounces 

Oil of cloves 40 drops 

Rub the rye flour and acacia to a 
smooth paste with 8 ounces of cold water, 
strain through cheese cloth, and pour 
into 1 pint of boiling water, and continue 
the heat until as thick as desired When 
nearly cold add the glycerine and oil of 
cloves 


III — Rye flour . 5 parts 

Venice turpentine 1 part 
Liquid glue, a sufficient quantity 
Rub up the flour with the turpentine 
and then add sufficient freshly prepared 
glue (glue or gelatine dissolved in water) 
to make a stiff paste This paste dries 
slowly. 


IV— Dextrine 2 parts 

Acetic acid . 1 part 

Water 5 parts 

Alcohol, 95 per cent 1 part 


^ Dissolve the dextrine and acetic acid 
in water by heating together m the water 
bath, and to the solution add the alcohol 


V —Dextrine , 3 pounds 

2 ounces 

Glucose 5 drachms 

Water 3 pints 2 ounces 

Dissolve the borax in the water bj 
warming, then add the dextrine and glu- 
cose, and continue to heat gently until 
d^^olved. 

Anoth^ variety is made by dissolving 
a cheap Ghatti gum in limewater, but i1 
keeps badly 

X tartaric acid to thick floui 

^nti] 

quite thick, and the acid, previously dis- 
solved m a little water, is added, the pro- 
portion being about 2 ounces to the pinl 
of paste. ^ 


VIL — Gum arable, 50 parts; glycer- 
me, 10 parts; water, 30 parts, liq. Stibii 
chlorat., 2 parts. 

VIIL— Boil rye flour and strong glue 
water into a mass to which an^ added, for 
1,000 parts, good huseed-oil varnish 30 
parts and oil of turpentine 30 parts, 
This mixture furnishes a gluing agent 
which, it IS claimed, even renders the 
labels proof against being loosened by 
moisture 

IX.— Four 140 parts of distilled cold 
water over 100 parts of gum arabic in a 
wide-necked bottle and dissolve by fre- 
quent shaking. To the Holution, which 
is ready after standing for about $ days, 
add lOparts of glveenm ; latei, JiO partsof 
diluted acetic acnl, and finally 0 parts of 
aluminum sulphate, then straining it 
through a flne-hair sieve. 

X —Good glue is said to be obtained 
by dissolving 1 part of powdered sugar 
in 4 parts of soda water glass. 

XI — A glue for bottle labels is pre- 
pared by dissolving borax in water, 
soak glue in this solution and dissolve 
the glue by boiling, (hirefully drop as 
much acetic acid into the solution as 
will allow it to remain thin on cooling. 
Labels affixed with this agent adhere 
firmly and do not become mefldy in damp 
cellars. 

XII — Di.ssolve some isingla.ss in acetic 
acid and brush the labels over with it. 
There will be no cause to complain 
of their coming off, nor of striking 
through the paper. Take a wide- 
mouthed bottle, All about two-thirds with 
commercial acetic acid, and pul in as much 
isinglass as the liquid will hold, and set 
aside in a warm place until completely 
dissolved. When cold it should form a 
jelly. To use it place the bottle in hot 
water. The cork should be well-fit- 
ting and smeared with vaseline or melted 
paraffine. 

How to Paste Labels on Tin.— Brush 
over the entire back of the label with a 
flour paste, fold the label loosely by 
sticking both ends together without 
creasing the center, and throw to one 
side until this process has been gone 
through with the whole lot. Then unfold 
each label and place it on the can in the 
regular manner The paste ought not 
to be thicker than maple syrup. When 
consistency it soaks through the 
label and makes it pliable and in a con- 
dition to be easily rubbed into position. 
If the paste is too thick it dries quickly, 
and does not soak through the label suf- 
ficiently. After the labels have been 
placed upon the cans the latter must be 
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kept apart until dry In putting the 
paste upon the labels m the first place, 
follow the method of placing the dry 
labels over one another, back sides up, 
with the edge of each ]ust protruding over 
the edge oi the one beneath it, so that 
the fingers may easily grasp the label 
after the pasting has been done 


Druggists* Label Paste.— This paste, 
when carefully made, is an admirable one 
for label use, and a very little will go a 
long way. 


Wheat flour 
Nitric acid . 
Boric acid 
Oil of cloves 
Carbolic acid 


4 ounces 
1 drachm 

10 grams 

5 drops 

J drachm 


Stir flour and water together, mixing 
thoroughly, and add the other ingre- 
dients After the stuff is well mixed, 
heat it, watching very carefully and re- 
moving the instant it stiffens 


To Attach Glass Labels to Bottles. — 
Melt together 1 part of rosm and 2 parts 
of yellow wax, and use while warm 


Photographic Mountants (see also 
Photography). — Owing to the nature of 
the different papers used for printing 
photographs, it is a matter of extreme 
importance to use a mountant that shall 
not set up decomposition m the coating 
of the print. For example, a mountant 
that exhibits acidity or alkalinity is in- 
jurious with most varieties of paper, and 
m photography the following formulas 
for pastes, mucilages, etc , have there- 
fore been selected with regard to their 
absolute immunity from setting up de- 
composition in the print or changing its 
tone in any way One of the usual 
mountants is nee starch or else nee water 
The latter is boiled to a thick jelly, 
strained, and the strained mass used 
as an agglutmant for attaching photo- 
graphic prints to the mounts There is 
notnmg of an injurious nature whatever 
in this mountant, neither is there in a 
mucilage made with gum dragon 

This gum (also called gum traga- 
canth) is usually in the form of curls 
(i e , leaf gum), which take a long time 
to properly dissolve in water — several 
veexs, in fact — but during the past few 
years there has been put on the market a 
powdered gum dragon which does not 
occupy so many days in dissolving To 
make a mucilage rom gum dragon a 
very large volume of water is required 
For example, 1 ounce of the gum, either 
leaf or powder, will swell up and con- 
vert 1 gallon of water into a thickish 
mucilage in the course of 2 or 5 weeks 


Only cold water must be used, and be- 
fore using the mucilage, all whitish 
lumps (which are particles of undissolved 
gum) should be picked out or else the 
mucilage strained. The time of solution 
can be considerably shortened (to a few 
hours) by acidifying the water in which 
the gum is placed with a little sulphuric 
or oxalic acid, but as the resultant muci- 
lage would contain traces of their pres- 
ence, such acids are not permissible 
when the gum-dragon mucilage is to be 
used for mounting photograpfe 

Glycerine and gum arable make a very 
good adhesive or a fluid nature suited 
to mounting photographs, and although 
glycerine is hygroscopic by itself, such 
tendency to absorb moisture is checked 
by the reverse nature of the gum arable, 
consequently an ideal fluid mucilage is 
produced The proportions of the sev- 
eral ingredients are these 
Gum arabic, genuine 
(gum acacia, not 
Bassora gum) 4 ounces 

Boiling water 12 ounces 

Glycerine, pure . 1 ounce 

First dissolve the gum in the water, 
and then stir in the glycerine, and allow 
all debris from the gum to deposit before 
using The following adhesive com- 
pound is also one that is free from chem- 
ical reactions, and is suited for photo- 
graphic purposes. 

Water . 2 pints 

Gum dragon, pow- 
dered . 1 ounce 

Gum arabic, genuine 4 ounces 
Glycerine . 4 ounces 

Mix the gum arabic with half the wa 
ter, and in the remainder of the water 
dissolve the gum dragon When both 
solids are dissolved, mix them together, 
and then stir in the glycerine 

The following paste will be found a 
useful mountant 

Gum arabic, genuine 1 ounce 
Rice starch 1 ounce 

White sugar . . 4 ounces 

Water, q s. 

Dissolve the gum in j’ust sufficient 
water to completely dissolve it, then add 
the sugar, and when 1 ! mi plcli'l' 

dissolved stir in the - p.i-i** 'iru 

then boil the mixture until the starch is 
properly cooked 

A very strong, stiff paste for fastening 
cardboard mounts to frames, wood, and 
other materials is prepared by making 
a bowl of starch paste in the usual way, 
and then adding 1 ounce of Venice tur- 
pentine per pound of paste, and bcal- 
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ing a^d stirring the mixture until the 
thick turpentine has become well incor- 
porated. Venice turpentine stirred into 
flour paste and boiled will also be found 
a very adhesive cement for fastening 
cardboard, strawboard, leatheietle, and 
skiver leather to wood or metal; but 
owing to the resinous nature of the Venice 
turpentine, such pastes are not suitable 
for mounting photographic prints. The 
following half-dozen compounds are 
suitable mountants to use with silver 
prints: 

Alcohol, absolute. 10 ounces 
Gelatine, good ... 1 ounce 

Glycerine , . J to 1 ounce 

Soak the gelatine in water for an hour 
or two until it is completely softened; 
take the gelatine out of the water, and 
allow it to drain, and put it into a 
bottle and pour alcohol over it, add the 
glycerine (if the gelatine is soft, use 
only J ounce, if the gelatine is hard, use 
1 ounce of the glycerine), then melt the 
gelatine by standing the bottle in a vessel 
of hot water, and shake up very well. 
For use, remelt by heat The alcohol 
prevents the prints from stretching or 
cockling, as they are apt to, under the 
influence of the gelatine 

In the following compound, however, 
only sufficient alcohol is used to serve as 
an antiseptic, and prevent the aggluti- 
nant from decomposing Dissmve 4 
ounces of photographic gelatine in 16 
ounces of water (fiist soaking the gela- 
tine therein foi an houi or two until it is 
completely softened), then remove the 
gelatine from the vater, allow it to drain, 
and put it into the bottle, and pour the 
alcohol over it, and put in the glycerine 
(if the gelatine is soft, use only ^ ounce; 
if the gelatine is hard, use 1 ounce of the 
glycerine), then melt the gelatine by 
standing the bottle in a vessel of hot 
water, and shake up well and mix thor- 
oughly For use, remelt by heat The 
alcohol prevents the print from stretch- 
ing or cockling up under the influence of 
the gelatine 

The following paste agglutinant is one 
that IS very permanent and useful foi all 
a pliotogiaphic 
studio. Take 5 pints of watei, 10 ounces 
of arrowioot, 1 ounce of gelatine, and a 
^ pint (10 fluidouncca) of alcohol, and 
^o^ed to combine them as follows 
Jtoke arrowroot into a thick cream with 
t ^ water, and in the remainder 
the water soak tke gelatine for a few 
^■urs, after which melt the gelatine in 
P'f water by heating it, add the arrow- 
footpa^e, and bring the mixture to the 
and allow to boil for 4 or 5 minutes. 


then allow to cool, and mix in the alcohol 
adding a few drops of oil of cloves. ’ 

Perhaps one or the most useful com* 
pounds for photograplut* |)urp(jses is tkt 
prepared as follows: Soak 4 ounces of 
hard gelatine in oumss of water for it 
few hours, then melt the gelatine by 
heating it in a glue pot until Bie solution 
is quite clear and free from lumps, stir 
in 65 fluidounees of cold water so that 
it is free from lumps, and pour in the 
boihug-hot solution of gelatine and con- 
tinue stirring, ami if the stareh is not 
completely cooked, hod up the mixture 
for a few minutes until it “blows,*" being 
careful to keep it well stirred so as not 
to burn; when cold add a few drops of 
carbolic acid or some essential oil as an 
antiseptic to prevent the compound from 
decomposing or becoming sour. 

A useful photographic mucilage, which 
is very liquid, is <>btaine<l by mixing equal 
biilLs of gum-arabic and gum-dragon 
mucilages of the same (‘ousistenee. The 
mixture of these miuulagi^s will be con- 
siderably thinner than either of them 
when alone 

As an agglutinant for general use m the 
studio, the following as recommended. 
Dissolve ounces of gum araluc in 5 
ounces of water, and for every 250 parts 
of the mucilage add 20 parts of n .solu- 
tion of sulphate of aluminum, prepared 
by dissolving 1 part of the sulphate m 
20 parts of water (common alum should 
not be used, only the pure aluminum 
sulphate, because common alum is a 
mixture of sulphates, and usually con- 
taminated with iron salts). The addi- 
tion of the sulphate solution to the 
gum mucilage renders the latter less 
hygroscopic, and practically waterproof, 
besides being very adhesive to any 
materials, particularly those exhibiting a 
smooth surface. 


MUCILAGES : 


For Affixing Labels to Glass and Other 
Objects. — I.— The miKilago is made by 
simply pouring over the gum enougn 
water to a little more than cover it, and 
then, as the gum swells, adding more water 
from time to time in small portions, until 
the mucilage is brought to such coiv 
sistency that it may be easily spread "willi 
the brush. The mucilage keep.'i fairly 
well without the addition of any anti- 
septic 

II. — ^Tragacanth ...... 1 ounce 

Acacia. ....... 4 ounces 

Thymc)l 14 grains 

Glycerine .... 4 ounces 

Water, sufficient to 


‘ - . 2 pints 
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Dissolve the gums in 1 pint of water, 
siram and add the glycerine, in which 
the thymol is suspended, shake well and 
add sufficient water to make ^ pints 
This separates on standing, but a single 
shake ’mixes it sufficiently for use 

III — Rye flour 8 ounces 

l\-)wdeicd acacia 1 ounce 
Glycerine 2 ounces 

Oil of cloves 40 drops 

Water, a sufficient quantity. 

Rub the lye flour and the acacia to a 
smooth paste with 8 ounces of cold water, 
strain through cheese cloth, and pour 
into 1 pint of boiling water and continue 
the heat until as thick as desired When 
nearly cold add the glycerine and oil of 
doves 

IV — One part, by weight, of traga- 
canth, when mixed with 95-per-cent alco- 
hol to form 4 fluidounces, forms a liquid in 
which a portion of the tragacanth is dis- 
solved and the remainder suspended, 
this remains permanently fluid, never 
deteriorates, and can be used in place of 
the present mucilage, 4 to 8 minims to 
each ounce of mix'ture is sufficient to 
suspend any of the insoluble substances 
usually given in mixtures 

V — To 250 parts of gum-arabic muci- 
lage add 20 parts of water and 2 parts of 
sulphate of alumina and heat until dis- 
solved. 

VI — Dissolve i pound gum traga- 
canth, powdered, J pound gum arable, 
powdered, cold water to the desired con- 
sistency, and add 40 drops carbolic acid. 

Mucilage of Acacia. — Put the gum, 
which should be of the best kind, m a flask 
the size of which should be laige enough 
to contain the mucilage with about one- 
fifth of its space to spare (i e , the product 
should fill It about four-fifths full) Now 
tare, and wash the gum with distilled wa- 
ter, letting the latter drain away as much 
as possible before proceeding further 
Add the requisite quantity of distilled 
water slowly, which, however, should 
first have added to it about 10 per cent of 
hmewater Now cork the flask, and lay 
it, without shaking, horizontally in a cool 
place and let it remain quietly for about 
'3 hours, then give it a half turn to the 
right without disturbing its ^ horizontal 
position. Repeat this operation three or 
four times during the day, and keep it 
up until the gum is completely dissolved 
(which will not be until the fourth day 
probably), then strain through a thin 
cloth pieviously ^\ct with distilled wa- 
ter, a\ oiding, in so doing, the formation 
of foam or bubbles. This precaution 
should also be observed in decantation 


of the percolate into smaller bottles pro- 
vided with paraffine corks. The small 
amount of hmewater, as will be under- 
stood, IS added to the solvent water in 
order to prevent the action of free acid 

Commercial Mucilage. — Dissolve J 
pound white glue in equal parts water 
and strong vinegar, and add J as much 
alcohol and J ounce alum dissolved in a 
little water To proceed, first get good 
glue and soak in cold water until it 
swells and softens Use pale vinegar. 
Pour off the cold water, then melt the 
glue to a thick paste in hot water, and 
add the vinegar hot When a little cool 
add the alcohol and alum water 

To Render Gum Arabic More Ad- 
hesive. — I — Add crystallized aluminum 
sulphate in the proportion of 2 dissolved 
in 20 parts of water to 250 parts of con- 
centrated gum solution (75 parts of gum 
in 175 parts of water) 

II — Add to 250 parts of concentrated 
gum solution (2 parts of gum in 5 parts 
of water) 2 parts of crystallized alumi- 
num sulphate dissolved in 20 parts of 
water This mixture glues even unsized 
paper, pasteboard on pasteboard, wood 
on wood, glass, porcelain, and other 
substances on wbicn labels frequently do 
not adhere well 

Envelope Gum. — The gum used by 
the United States Government on postage 
stamps IS probably one of the best that 
could be used not only for envelopes but 
for labels as well It will stick to almost 
any surface Its composition is said to 
be the following* 

Gum arable , . .1 part 

Starch . 1 part 

Sugar . 4 parts 

Water, sufficient to 
give the desired con- 
sistency 

The gum arable is first dissolved in 
some water, the sugar added, then the 
starch, after which the mixture is boiled 
for a few minutes in order to dissolve 
the starch, after which it is thinned down 
to the desired consistency. 

Cheaper envelope gums can be made 
by substituting dextrine for the gum 
arable, glucose for the sugar, and adding 
bofic acid to preserve and help stiffen it 

Mucilage to Make Wood and Paste- 
board Adhere to Metals. — Dissolve 50 
parts, by weight, of lead acetate together 
with 5 parts, by weight, of alum in a little 
w’ater Make a separate solution of 75 
parts, by weight, of gum arabic m 2,000 
parts, by weight, of water, stir in this 500 
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pai' ' “ flour, and heat slo'svly ‘ 

to ■ ' the while. Let it cool 

somewhat, and mix with it the solution 
containing the lead acetate and alum, 
stirring them well together. 

Preservation of Gum Solution* — Put a 
small piece of camphor in the mucilage 
bottle Camphor vapois are generated 
which kill all the bacternil germs that 
have entered the bottle The gum main- 
tains its adhesiveness to the last drop. 

ADULTERANTS IN FOODS : 

See Foods 

ADUROL DEVELOPER: 

See Photography, 

iESCO-QUININE: 

See Horse Chestnut. 

AGAR AGAR PASTE: 

See Adhesives 

AGATE, BUTTONS OF ARTIFICIAL. 

Prepare a mixture or frit of 33 parts 
of quartz sand, 65 parts calcium phos- 
phate, and 2 parts ot potash The frit, 
which has been reduced by heat to the 
fusing point, is finely ground, intimately 
mingled with a small quantity of kaolin 
and pressed m molds which yield button- 
shaped masses These masses, after hav- 
ing been fired, are given a transparent 
glaze by any of the well-known processes 

AGATE aMITATION): 

See Gems, Artificial 

AGING OF SILK: 

See Sfik. 

AGING, SILVER AND GOLD: 

See Plating. 

AIR BATH. 

This air bath is employed in cases 
in which, upon drying or heating sub- 
stances, acid vapors arise because the 
walls of the bath are not attacked by 
them For the production of the drying 
apparatus take a flask with the bottom 
burst off or a bell jar tubulated above. 
This is placed either upon a sand bath 
or upon asbestos paper, previously laid 
upon a piece of sheet iron The sand 
bath or the sheet iron is put on a tripod, 
so that it can be heated by means of a 
burner placed underneath The sub- 
stance to be dried is placed in a glass or 
porcelain dish, which is put under the 
bell jar, and if desired the drying dish 
may be hung on the tripod. For regu- 
lating the temperature the tubulure of 
the jar is closed with a pierced cork, 


through whose apertun the thermom- 
eter is thrust. In ordtu to permit the 
vapors to escape, the <’oik is grooved 
lengthwise along th<‘ periplu'ry. 

AIR BUBBLES IN GELATINE: 

See (hdatine 

AIR, EXCLUSION OF, FROM SOLU- 
TIONS: 

See Photography 
AIR-RURIFYING* 

Ozonatme is a fiagiani air-purifying 
preparation <‘onsistnig of disstrogyrate 
tm penline oil .s<'ented \vith slight (Quan- 
tities of fragrant oils. 

ALABASTER CLEANING: 

See ('leaning Pr<‘parations and Meth- 
ods. 

ALBATA METAL: 

See Alloys 


ALBUMEN IN URINE, DETECTIOISf 

OF. 

Patem (Pharm, ri'comniends the 
following test for albumen in^ urine, 
Dissolve 250 grams of oilrie acid in a 
suflieient quantity of water, add enough 
ammonia to nculralizo, then 50 grams 
of alcohol, and finally enough water to 
make 1 liter To the aend (or acidulated) 
mine, one-tenth its volunu^ of the aninm- 
mum-citrate solution made as above is 
added, and the whole healed in the usual 
manner The appearance of the faint- 
est turbidity is said to indicate with pos- 
itive certainty the presence of albumen. 

ALBUMEN RARER; 

See Photography. 

ALBUMEN PASTE; 

See Adhesives. 

Alcohol 

After the manuscript of this book was 
ready for the press, (Jongress passed the 
bill which has since become a law, whereby 
the prohibitive tax on industrial or de- 
natured alcohol is removed. So impor- 
tant is this legislative measure that the 
Editor has deemed it wise to insert an 
article on the sources of alcohol and the 
manufacture of alcohol from farm prod- 
ucts Because the first portion ot the 
book was in tvpe when this step was de- 
cided upon, the Editor was compelled to 
relegate to a later page a monograph 
which should properly have appeared 
here The reader will find the matter 
on alcohol referred to under the heading 
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“ Spirit”, likewise methods of denaturing 
and a list of denaturants 

alcohol, piLUTION OF: 

See Tables 

Alcobol, Tests for Absolute. —The 
committee for the compilation of the 
German Arzneibuch established the fol- 
lowing tests foi the determination of ab- 
solute alcohol 

Absolute alcohol is a clear, colorless, vol- 
atile, readily imflammable liquid which 
burns with a faintly luminous flame 
Absolute alcohol has a peculiar odor, a 
burning taste, and does not affect litmus 
paper Boiling point, 78 50 Specific 
gravity, 0 795 to 0 797. One hundred 
parts contain 99 7 to 99 4 parts, by vol- 
ume, or 99 6 to 99 0 parts, by weight, of 
alcohol 

Absolute alcohol should have no for- 
eign smell and should mix with water 
without cloudiness. 

After the admixture of 5 drops of sil- 
ver-nitrate solution, 10 cubic centimeters 
of absolute alcohol should not become 
turbid or colored even on heating 

A mixture of 10 cubic centimeters of 
absolute alcohol and 0 2 cubic centimeter 
of potash lye evaporated down to 1 cubic 
centimeter should not exhibit an odor of 
fusel oil after supersaturation with dilute 
sulphuric acid 

Five cubic centimeters of sulphuric 
acid, carefully covered,^ in a test tube, 
with a stratum of 5 cubic centimeters of 
absolute alcohol, should not form a rose- 
colored zone at the surface of contact, 
even on standing for some time. 

The red color of a mixture of 10 cubic 
centimeters of absolute alcohol and 1 
cubic centimeter of potassium -perman- 
ganate solution should not pass into 
yellow before 20 minutes. 

Absolute alcohol should not be dyed 
by hydrogen sulphide water or by aque- 
ous ammonia. 

Five cubic centimeters of absolute al- 
cohol should not leave behind a weighable 
residue after evaporation on water bath. 

Absolute Alcohol. — If gelatine be sus- 
pended in ordinary alcohol it will absorb 
the water, but as it is insoluble in alcohol, 
that substance will remain behind, and 
thus nearly absolute alcohol will be ob- 
tained without distillation 

Perfumed Benaturized Alcohol. — 
East India lemon oil 1,250 parts 

Mirbaneoil 1,000 parts 

Cassia oil .... 50 parts 

Clove oil .... 75 parts 

Lemon oil 100 parts 

Amyl acetate . 500 parts 

Spirit (95 per cent). 7,000 parts 


Dissolve the oils in the spirit and add 
the amyl acetate The mixture serves 
for destroying the bad odor of denatur- 
ized spirit in distilling Use 50 parts of 
the perfume per 1,000 parts of spirit 

Sohd Alcohol. — I — Heat 1,000 parts of 
denaturized alcohol (90 per cent) in a flask 
of double the capacity on the water bath 
to about 140° F , and then mix with 28 to 
30 parts of well-dried, rasped Venetian 
soap and 2 parts of gum lac After re- 
peated shaking, complete dissolution 
will take place The solution is put, 
while still warm, into metallic vessels, 
closing them up at once and allowing the 
mixture to cool therein. The admix- 
ture of gum lac effects a better preserva- 
tion and also prevents the evaporation of 
the alcohol On lighting the solid spirit 
the soap remains b^ind 

H. — Smaragdine is a trade name for 
solidified alcohol It consists of alcohol 
and gun cotton, colored with malachite 
green It appears in the market in the 
Form of small cubes 

Alcohol in Fermented Beers. — Expe^ 
nence has shown that J pound of sugar 
to 1 gallon of water yields about 2 per cent 
of proof spirit, or about 1 per cent of ab- 
solute alcohol ^ Beyond this amount it is 
not safe to go, if the legal limit is to bo 
observed, yet a ginger beer brewed with 
J pound per gallon of sugar would be a 
very wishy-washy compound, and there 
is little doubt that a much larger quantity 
IS generally used The more sugar that 
IS used — up to 1 J or li pounds per gallon 
— the better the drink will be and the 
more customers will relish it; but it will 
be as ‘‘strong” as lager and contain per- 
haps 5 per cent of alcohol, which will make 
it anything but a “temperance” drink. 
Any maker who is using as much as even 
J pound of sugar per gallon is bound to 
get more spirit than the law allows. 
Meanwhile it is scarcely accurate to term 
ginger beers, etc , non-alcoholic. 

Alcohol Deodorizer. — 

Alcohol 160 ounces 

Powdered quicklime 300 grains 
Powdered alum 150 grains 
Spirit of nitrous ether IJ drachms 

Mix the lime and alum intimately by 
trituration, add the alcohol and shake 
well; then add the spirit of nitrous ether; 
set aside for 7 days and filter through 
animal charcoal. 

Denaturized Alcohol. — There are two 
general classes or degrees of denaturizmg, 
VIZ , the “complete” and the “incom- 
plete,” according to the purpose for 
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which the alcohol so denaturized is to be 
ultimately used 

1 — Complete denaturization by the 
(ierman system is accomplished by the 
addition to every 100 liters (equal to 264 
gallons) of spirits- ^ 

(a) Two and one-half liters of the “stand- 
ard denatunzer, made of 4 parts of 
wood alcohol, 1 part of pyridine (a nitro- 
genous base obtained by distilling bone 
oil or coaltai), with the addition of SO 
grams to each liter of oil of lavender or 
rosemary. 

(b) One and one-fourth liters of the 
above standard and 2 liters of benzol 
with every 100 liters of alcohol. 

^ Incomplete denatun^sation — i e ^ 
^ Prevent alcohol from being 
drunk, but not to disqualify it from use 
fr ™"?“®iPecial purposes, for wlimh i 
the wholly denaturized spirits would be 
unavailable— is accomplished by several 

h quaii^nud 

^hons) of spirits 

Ute?of 5 yridinT ^ 

contLmiTff solution of shellac, 

JSS'uS/'"""'"'' ‘>'*""'1 

(e) By the addition of 1 kiloeram of 
camphor or 2 liters oil of turpSn® or 

of ethers manufacture 

chemistry, and a great number of other 
pu^oses, IS denaturized by the addition 

liters sulphuric ether i 

So SA" Iff”,! ; 

fm the ^“'•Pentine or animal odl s 
the addition^of soaps by 1 

£=‘k«ur,°h pStassT ' 

prepared by adding 5 ' 

eac£ hectoliter of s| 4 £ f 


! fcrmcntnfimi, coutnin only o,„,,n „„ 

fty of iat I 

‘ varying fn.iti 1 to f. permit S ,m!“l 
I these are highly “l.opl.ed” o^TiSed » 

; the fill ther to promote their i>reservatioV 
during transit and ehaiige of temL 
: ature. Mihl or sweet «h^s o t "coT 

trary. are ess aeeentuafed In lengthen^ 

fermenlatio.i, and abound in satHaS 
and gummy matter They are, 
fore, more nutritions, though le.sl into^, 
Kutuig, than thost^ previously referred 
In brejviug the liner kinds of aim 

pt)sscs.sing ImlVeohi^^ 

more than the usualju^eautions, arfd tfi-' 
fennerdatiim i.s earned on at a somewhat ' 
lower temperiiture than that eoninionfy ' 
allowed for other varii'tic.s of beer. For 
ordinary ale, intended for imim diafe use 
the malt may be a 1 pale; but, it the liquor 

weatlmr wh »“ warm 

xionauk, one-hfth, or even one-fourth of 
pbyed advantageously 

‘ 4 J to 6 ponnus of hops 

i ordinary ales; and * 3 ^' 

poiinds to 10 pounds for ^‘keeping’* alesl^ 
The proportions, however, must greatly 
serLtii'^of' h" qualit/a^nd S 

Swm hf «no the period '. 

Th» it for Its maturation, f 

afeohi?”: ® cent of “absolutri 

cmt-^mild afe ^4 to 6 

^O iTr,l if ’ 4 percent, and tableid^,' 
er witt^ volume). togeth-'| 

eummVaifi? “"‘looomposed saccharine, ’! 
fnd^ 3 ’,.f:f^ extractive matter, the bitter.J 

acetirifii f I'OP- so“e 

Slefh „1 oxidiltion of 

Quantftf^ ’r *“‘*'1 ^"'l variable 

^ Ordmarv^»?‘”®''* ““tter. 

sufficient to oi tT”* (^eferably pale), 
boiled J-iif >s slowly 


AEE. 

;&tLd^ for whmh It 

’'®^on. East Indif ’r ®' 1'*“'!® of 

aIm Wio™ ’ ?®-va”an, and other 
, s, havipg^ undergone a thorough 


boiled witi; >® slowly 

and 12 a handfuls of hopsi 

until tt* ^4 pounds of crushed groats, 
tile latter^’i°^® f the soluble mafter of 
hquor aftei K®''*’^^®*®'*-, ^he resulting 
steamer flfd ^if ® through a coarsl 
mented Tth o ®®®?® .lukewarm, is fer- 

heighri “^h^^^fy^outatiorifaUti 


S a *• “4° • zt 

and wS®"’ “"® ***®" 'velf corked 

th^gh Inifn* ke very-nutntious, 
ugn apt to prove laxative to those un- 
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accustomed to its use It is drunk in a 
state of effervescence or lively fermenta- 
tion, the glass or cup containing it being 
kept in constant motion, when removed 
from the mouth, until the whole is con- 
sumed, in order that the thicker portion 
may not subside to the bottom 

ALE, GINGER: 

See Beverages 

ALFENIDE METAL: 

See Alloys. 

ALKALI, HOW TO DETECT: 

See Soaps 

ALKALOIDS, ANTIDOTES TO: 

See Atropine 

Alloys 

No general rules can be given for 
alloying metals Alloys differing greatly 
in fusibility are commonly made by 
adding the more fusible ones, either in 
the melted state or in small portions at a 
time, to the other melted or heated to 
the lowest possible temperature at which 
a perfect union will take place between 
them The mixture is usually effected 
under a flux, or some material that will 
promote liquefaction and prevent vola- 
tilization and unnecessary exposure to 
the air Thus, in melting lead and tin 
together for solder, rosin or tallow is 
thrown upon the surface is rubbed with 
sal ammoniac, and in combining some 
metals, powdered charcoal is used for 
the same purpose Mercury or quick- 
silver combines with many metals in the 
cold, forming amalgams, or easily fusible 
alloys (q v) 

Alloys generally possess characteris- 
tics unshared by tneir component metals 
Thus, copper and zinc form brass, 
which has a different density, hardness, 
and color from either of its constituents 
Whether the metals tend to unite in 
atomic proportions or in any definite 
ratio is still undetermined. The evi- 
dence afforded by the natural alloys of 
gold and silver, and by the phenomena 
accompanying the cooling of several 
alloys from the state of fusion, goes far 
to prove that such is the case (Rud- 
berg) The subject is, however, one of 
considerable difficulty, as metals and 
metallic compounds are generally solu- 
ble in each other, and unite by simple 
fusion and contact That they do not 
combine indifferently with each other, 
but exercise a species of elective affinity 
not dissimilar to other bodies, is clearly 


shown by the homogeneity and superior 
quality of many alloys in which the con- 
stituent metals are in atomic pi ©portion. 
The variation of the specific gravity and 
melting points of alloys from the mean 
of those of their component metals also 
affords strong evidence of a chemical 
change having taken place Thus, alloys 
generally melt at lower temperatures than 
their separate metals They also usually 
possess more tenacity and hardness than 
the mean of their constituents 

Matthiessen found that when weighty 
are suspended to spirals of hard-drawn 
wire made of copper, gold, or platinum, 
they become nearly straightened when 
stretched by a moderate weight, but 
wires of equal dimensions composed of 
copper- tin (12 per cent of tin), silver- 
platinum (36 per cent of platinum), and 
gold-copper (84 per cent of copper) scarce- 
ly undergo any permanent change in fona 
when subjected to tension by the same 
weight 

The same chemist gives the following 
approximate results upon the tenacity 
of certain metals and wires hard-drawn 
through the same gauge (No 23) 

Pounds 

Copper, breaking strain 25-30 

Tin, breaking strain under 7 

Lead, breaking strain .under 7 

Tin-lead (20% lead) . . about 7 
Tin-copper (12% copper), about 7 

Copper-tin (12% tin) . about 80-90 

Gold (12% tin) . 20-25 

Gold-copper (8 4% copper) . 70-75 

Silver (8 4% copper) . . . 45-50 

Platinum (8 4% copper) 45-50 

Silver-platinum (30% platinum) 75-80 

On the other hand, the malleability, 
ductility, and power of resisting oxwen 
of alloys IS generally diminished. The 
alloy formed of two brittle metals is 
always brittle; that of a brittle and a duc- 
tile metal, generally so; and even two 
ductile metals sometimes unite to form 
a brittle • < • > ■ rd The alloys formed 
of metal- i '“i < .'ic c ! fusing points 
are usually malleable while cold and 
brittle whfle hot. The action of the am 
on alloys is generally less than on their 
simple metals, unless the former are 
heated. A mixture of 1 part of tin and 
3 parts of lead is scarcely acted on at 
common temperatures; but at a red heat 
it readily takes fire, and continues to, 
burn for some time like a piece of Bad 
turf. In like manner, a mixture of tin' 
and zinc, when strongly heated, , de» 
composes both moist air and steam wi^ 
rapidity. ^ ^ \ ^4 y 

The specific gravity of alloySs w 
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the arithmetical mean of that of their 
constituents, as commonly taught; and 
in many cases considerable condensation 
or expansion occurs When there is a 
strong afBnity between two metals, the 
density of their alloy is generally greater 
than the calculated mean, and Mce versa, 
as may be seen in the following table: 

Alloys having a density 
Greater than the Mean of their Constit- 
uents 

Copper and bismuth, 

' Copper and palladium, 

Copper and tin, 

Copper and zinc, 

Gold and antimony, 

Gold and bismuth, 

Gold and cobalt, 

Gold and tin, 

Gold and zinc, 

Lead and antimony, 

Palladium and bismuth, 

Silver and antimony, 

Silver and bismuth, 

Silver and lead, 

Silver and tin. 

Silver and zinc 

Less than the Mean of their Constituents: 
Gold and copper, 

Gold and indium. 

Gold and iron, 

Gold and lead, 

Gold and nickel. 

Gold and silver, 

Iron and antimony, 

Iron and bismuth, 

Iron and lead, 

Nickel and arsenic, 

Silver and copper, 

Tin and antimony. 

Tin and lead, 

Tin and palladium, 

Zinc and antimony. 

Compounding Alloys. —Considerable 
experience is necessary to insure success 
in compounding alloys, especially when 
the metals employed vary greatly in 
fusibility and volatility The following 
are rules supplied by an experienced 
workman* 

1 Melt the least fusible, oxidizable, 
and volatile first, and then add the others 
h^ted to their point of fusion or near it. 
Thus, if it IS desired to make an alloy of 
I part of copper and 3 of zinc, it 
will be impossible to do so by putting 
pr<mortions of the metals in a crucible 
and exposing the whole to heat Much 
of the zinc would fly off in vapor before 
the copper was melted First, melt the 
copper and add the zinc, which has been 
melted in another crucible. The zinc 


should be In excess, as some of it will k 
lost anyway. ^ 

^oine alloys, as copper and zik 
copper an<l arsenic, may be formed b 
exposing heate<l plates of the least imt 
ble metal to the vapor of the other. Iq 
making brass in the large way, thin plates 
of eopp<T are <hssolved, as it were, k 
melteti mw until the proper proportion 
have been obtained. ( 

3 The surface of all oxidizable meW 
should be covereil with some protecting' 
agent, as tallow for very fusible 
rosin for lead and tm, cliarcoal for zinc, 
copper, etc. / 

4. Stir the metal before casting aud, 
if possible, when casting, with a whito^ 
wood stick; this is much better for the. 
purpose than an iron rod. 

5. If possible, add a small portion of 
old alloy to the new. If the alloy is re- 
quired to make sharp eastings and 
strength is not a vtTy great object, the . 
propoition of old alloy to the new should 
be increasetl. In all eases a new or 
thoroughly well-cleansed crucible should ^ 
be used 

To obtain metals and metallic alloys* 
from their compounds, such as oxideSj 
sulphides, chlorides, etc., a process lately t 
patented makes use of the reducing, . 
qualities of aluminum or its alloys withi 
magnesium The finely powdered ma- ® 
tenal (c g , chromic oxide) is placed in a f 
crucible mixed with aluminum oxide. ! 
The mixture is set afire by means of a , 
soldering pipe or a burning magnesium ^ 
wire, and the desired reaction takes place, 
For Igniting, one may also employ with* . 
advantage a special priming cartridge i 
consisting of pulverized aluminum to /, 
which a little magnesium may be mixed, 
and peroxide of magnesia, which is < 
shaped into balls and lighted with a 
magnesium wire. By suitable additions 
to the pulverized mixture, alloys con-; 
taining aluminum, magnetism, chro- 
mium, manganese, copper, iron, boron, ^ 
silicic acid, etc , are obtained. J 

ALUMINUM ALLOYS. 

M H Pecheux has contributed to the 
Comptes Rendus^ from time to time, the ^ ’ 
results of his investigations into the alloys 
of aluminum with soft metals, and the 
following constitutes a brief summary of 
his observations 

Lead. — ^When aluminum is melted 
and lead is added in proportion greater 
than 10 per cent, the metals separate on 
cooling into three layers — lead, alumi- 
num, and between them an alloy contain- 
ing from 90 to 97 per cent of aluminum. 
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The alloys with 93, 95, and 98 per cent have 
densities ot 2 745, 2 674, and 2 600 re- 
spectively, and melting points near that 
of aluminum Their color is like Jiat 
of aluminum, but they are less lustrous 
All aie malleable, easily cut, softer than 
aluminum, and have a granular fracture 
On remelling they become somewhat 
richer in lead, through a tendency to 
liquation They do not oxidize in moist 
air, nor at their melting points They 
aie attacked in the cold by hydrochloric 
and by strong sulphuric acid, with evo- 
lution of hydrogen, and by strong mtric 
acid when hot, stiong solution of po- 
tassium hydroxide also attacks them 
They are without action on distilled 
water, whether cold or hot 

Zinc — Well-defined alloj^s were ob- 
tained, corresponding to the formulas 
ZiiaAl, ZnaAl, ZnAl, ZnAU, ZnAb, 
ZnAh, ZnAle, ZnAbo, ZnAba Their 
melting points and densities all lie be- 
tween those of zinc and aluminum, and 
those containing most zinc are the hard- 
est They aie all dissolved by cold 
hydrochloric acid and by hot dilute nitric 
acid Cold concentrated nitric acid at- 
tacks the first three, and cold dilute acid 
the first five The ZnsAl, ZnAb, ZnAbo, 
and ZnAba are only slightly affected by 
cold potassium-hydroxide solution, the 
others are strongly attacked, potassium 
zincate and aluminate probably being 
formed 

Tin. — A filed rod of tin-aluminum alloy 
plunged in cold water gives off for some 
minutes bubbles of gas, composed of 
hydrogen and oxygen in explosive pro- 
portions An unnled rod, or a filed rod 
of either aluminum or tin, is without 
action, though the unfiled rod of alloy 
will act on boiling water The filed rod 
of alloy, in faintly acid solution of cop- 
per or zinc sulphate, becomes covered 
with a deposit of copper or zinc, while 
bubbles of oxygen are given off M 
Pecheux believes that the metals are truly 
alloyed only at the surface, and that filing 
lays bare an almost infimtely numerous 
series of junctions of the two metals, 
which, heated by the filing, act as ther- 
mocouples 

Bismuth. — By the method used for 
lead, bismuth alloys were obtained con- 
taining 75, 85, 88, and 94 per cent of 
aluminum- with densities S 86, 2,79, 
2,78 and 2 74 respectively. They were 
sonorous, brittle, finely grained, and 
homogeneous, silver- white^ and ^ with 
melting points between those of their con- 
stituents’, but nearer that of aluminum. 
They are not oxidized in air at the tem- 


perature of casting, but are readily at- 
tacked by acids, concentrated or dilute, 
and by potassium-hydroxide solution 
The filed alloys behave like those of tin, 
but still moie markedly 

Magnesium. — These were obtained 
with 66, 68, 73, 77, and 85 per cent 
of aluminum, and densities 2 24, 2 47, 
2 32, 2 37, 2 47 They are brittle, with 
large granular fracture, silver- v/hite, file 
well, take a good polish, and have melt- 
ing points near that of aluminum. 
Being viscous when melted, they are dif- 
ficult to cast, and when slowly cooled 
form a gray, spongy mass which cannot 
be remelted They do not oxidize in 
air at the ordinary temperatures, but 
burn readily at a bright-red heat They 
are attacked violently by acids and by 
potassium-hydroxide solution, decom- 
pose hydrogen peroxide, and slowly de- 
compose water even in the cold 

Tin, Bismuth, and Magnesium, — The 
action of water on these alloys just re- 
ferred to has been recently demonstrated 
on a larger scale, 5 to 6 cubic centimeters 
of hydrogen having been obtained in 20 
minutes from 2 cubic centimeters of the 
filed tin alloy The bismuth alloy yield- 
ed more hydrogen than the tin alloy, and 
the magnesium alloy more than the bis- 
muth alloy. The oxygen of the decom- 
posed water unites with the aluminum 
Larger quantities of hydrogen are ob- 
tained from copper-sulphate solution, 
apart from the decomposition of this 
solution by precipitation of copper at the 
expense of the metal alloyed with the 
aluminum The alloys of aluminum 
with zinc and lead do not decompose 
pure water, but do decompose the water 
of copper-sulphate solution, and, more 
slowly, that of zinc-sulphate solution.^ 

Aluminum is a metal whose properties 
are very materially influenced by a pro- 
portionately small addition of copper. 
Alloys of 99 per cent aluminum and 1 per 
cent of copper are hard, brittle, and bluish 
in color; 95 per cent of aluminuin and 5 
per cent of copper give an alloy which can 
be hammered, but with 10 percent of cop- 
per the metal can no longer be worked. 
With 80 per cent and upward of copper 
are obtained alloys of a bcauliful yellow 
color, and these mixtuies, containing from 
5 to 10 per cent of aluminum and from 00 
to 95 per cent of copper, are the genuine 
aluminum bronzes. The 10-per-cent al- 
loys are of a pure golden-yellow color; 
with 5 per cent of aluminum they are 
reddish yellow, like gold heavily alloyed 
with copper, and a 2-per-cent admix- 
ture IS of an almost pure copper red. 
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As the proportion of copper increases, 
the brittleness is diminished, and alloys I 
containing 10 per cent and less of aluminum ! 
can be used for industrial pui poses, the 
best consisting of 90 pei cent of copper and 
10 of alnrainum The hardness of this 
alloy approaches that of the general 
bronzes, whence its name It can be 
stretched out into thin sheets between 
rollers, worked under the hammer, and 
shaped as desired by beating or pressure, 
in powerful stamping presses On ac- 
count of its hardness it takes a fine pol- 
ish, and its peculiar greenish-gold color 
resembles that of gold alloyed with cop- 
per and silver together 

Alloys with a still greater proportion of 
copper approach this metal more and 
more nearly in their character; the color 
of an alloy, for instance, composed of 
95 per cent of copper and 5 per cent of alu- 
minum, can be distinguished from pure 
gold only by direct comparison, and the 
metal is very hard, and also very mal- 
leable. 

Electrical Conductivity of Aluminum 
Alloys. — During three years’ exposure to 
the atmosphere, copper-aluminum alloys 
in one test gradually diminished m con- 
ductivity in proportion to the amount of 
copper they contamed The nickel-copper 
aluminum alloys, which show such re- 
markably increased tensile strength as 
compared with good commercial alumi- 
num, considerably diminished m total con- 
ductivity On the other hand, the man- 
ganese-copper aluminum alloys sulfered 
comparatively little diminution in total 
conductivity, and one of them i chimed 
comparatively high tensile strength It 
was thought that an examination of 
the structure of these alloys by aid of 
mierophotography might throw some 
light on the great difference which exists 
between some of their physical proper- 
ties For irialanco, a nickel-copper alu- 
minum alloy has 1 6 times the tensile 
strength of ordinary commercial alumi- 
num Under a magnification of 800 
diameters practically no structure could 
be discovered Considering the re- 
markable crystalline structure exhibited 
by ordinary commercial aluminum near 
•the surface of an ingot, when allow ed to 
solidify at an ordinary rate, the w’ant of 
structure in these alloys must be attrib- 
uted to the process of drawing down 
The inference is that the great diffei^** 
which exists 'between their tensile 
sb^gths and other qualities is not due 
tor in structure 

Color^&d-Alloys of Aluminum. — A pur- 
^fe-scrntiUa^g composition is produced 


by an alioyage of 7B parts of gold and 
parts ahiinmum. With platinum a goli 
colored alloy is ublamc<i; with palladium' 
a copper-colored one; and with cobalt 
and nickel one of a yellow color, Easily 
fusible metals of the cok»r of aluminum 
give white alloys.^ Metal diilieult of 
fusion, such as iridium, osmium, tita- 
nium, etc* , appear in abnormal tones ofj 
color through such ailoyages* 

Aluminum -Brass,— Aluminum, I per 
<‘ent, specific gravity, 8.85; tensile strengih^ 
40. Aluminum, 8 |>er mit; specific grav^ 
ity, 8,88; tensile strength, 65. Thelasf 
named is harder than the first. 

Alummum-Copper.— Minikin is prin* 
cipally aluminum with a small percent 
age of copper and nickel It i« alloyed 
by mixing the ahnninuni and copper, 
then adding the ni<’keL It resemble^ 
palladium and is very strong. 

Aluminum-Silver*-— I.— Silver, 3 per 
cent, aluminum, 97 j>er cent. A hand-'^ 
some color 

II — A silver ahitninum^ that is easily^ 
worked into various articles contains, 
about one-fourtli .silver and throt*-fourtll^^ 
of aluminum. \ 

Aluminum-Tin. — Bourbon metal te 
composed of equal parts of aluminum* 
and tm; it solders readily. 

Alummiim-Tungsten.— A new metal 
alloy consisting of aluminum and tung.-^ 
sten is used of late in France in the coi^ 
slruction of conveyances, especially cais, 
riages, bicycles, ^ ami motor vehiclel*; 
The French call it parti nium; the com^ 
position of the new alloy varies accordii^ 
to the purposes for which it is used. If 
is considerably cheaper than aluminuj^J, 
almost as light, and iias a greater resisilf 
ance The strength is stated at St to 
kilograms per square millimeter. H 

Aluminum-Zinc* — Zinc, S per cent|? 
aluminum, 97 per cent. Very ductillij 
white, and harder than aluminum, m | 

AMALGAMS: ll 

See Fusible Alloys. I4 

Anti-Friction Bearing or Babbitt 
als. — These alloys are usually supported to 
bearings of brass, into winch it is pour^ffi 
after they have been tinned, and neatt# 
and put together with an exact mod4^1 
the axle, or other working piece, 
clay being previously applied, in t|l 
usual manner, as a lute or outer faol^j 
Soft gun metal is also excellent, and 
much used for bearings They all 
come less heated in working than 
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harder metals, and less grease or oil is con- | 
seqiiently required when they are used. 

I — An anti-friction metal of excellent 
quality and one that has been used with 
success IS made as follows : 17 parts 
zinc, 1 part copper, IJ parts antimony; 
prepared in the following way: Melt the 
copper m a small crucime, then add the 
antimony, and lastly the zinc, care being 
taken not to bum the zinc Burning 
can be prevented by allowirg the copper 
and antimony to cool slightly before add- 
ing the zinc This metal is preferably 
cast into the shape desired and is not 
used as a lining metal because it requires 
too great a heat to pour It machines 
nicely and takes a fine polish on bearing 
surfaces It has the appearance of 
aluminum when finished. Use a lubri- 
cating oil made from any good grade of 
machine oil to which 3 parts of kerosene 
have been added. 

II — Copper, 6 parts; tin, parts; 
lead, 150 parts; antimony, SO parts, 
wrought iron, 1 part, cast iron, 1 part. 
For certain purposes the composition is 
modified as follows* Copper, 16 parts, 
tm, 40 parts, lead, 120 parts, antimony, 
24 parts, wrought iron, 1 part, cast iron, 

1 part. In both cases the wrought iron 
is cut up in small pieces, and in this state 
it will melt readily in fused copper and 
cast iron After the mixture has been 
well stirred, the tin, lead, and antimony 
are added; these are previously melted m 
separate crucibles, and when mingled the 
whole mass is again stirred thoroughly 
The product may then be run into ingots, 
to be employed when needed. When 
run into the molds the surface should be 
well skimmed, for in this state it oxidizes 
rapidK The piopoi lion^) be varied 
without lunleriallv anVcIing the results 

TIT — 1 lom tin, 1() fo 20 parts, anti- 
mony, 2 parts; lead, 1 part; fused to- 
gether, and then blended with copper, 
80 parts Used where there is much 
friction or high velocity 

IV — Zme, 6 parts, tin, 1 part, coji- 
per, 20 parts. Used when the metal is 
exposed to violent shocks 

V. — Lead, 1 part, tin, 2 parts; zinc, 
4 parts; copper, 68 parts Used when 
the metal is exposed to heat. 

VI — Tin, 48 to 50 parts; antimony, 5 
parts, copper, 1 part. 

^ VII. — (Fenton’s ) Tin, with, some 
zinc, and a little copper 

VIII — (Ordinary ) Tin, or hard 
pewter, with or without a small portion 
of antimony or copper Without the 
last it is apt to spread out under the 
weight of heavy machinery. Used for 
the bearings of locomotives, etc 


The following two compositions are 
for motor and dynamo shafts; 100 
pounds tin, 10 pounds copper, 10 pounds 
antimony 

83^ pounds tin; 8J pounds antimony; 
81 pounds copper. 

iX — Leadf, 75 parts; antimony, 23 
parts, tin, 2 parts 

X — ^Magnolia Metal. — This is com- 
posed of 40 parts of lead, 7i parts of 
antimony, 21 of tin, J of^ bismuth, J of 
aluminum, and 1 of graphite It is used 
as an anti-friction metal, and takes its 
name from its manufacturer’s mark, 
a magnolia flower. 

ARGENTAH: 

See German Silver, under this title. 
BELL METAL. 

The composition of bell metal vanes 
considerably, as may be seen below: 

I — (Standard ) Copper, 78 parts; 
tm, 22 parts, fused together and cast 
The most sonorous of all the alloys of 
copper and tin It is easily fusible, and 
has a fine compact grain, and a vitreous 
conchoidal and yellowish-red fracture. 
According to Klaproth, the finest-toned 
Indian gongs have this composition 

II — (Founder’s Standard ) Copper, 
77 parts, tin, 21 parts; antimony, 2 parts. 
Slightly paler and inferior to No. I. 

III — Copper, 80 parts; tin, 20 parts. 
Very deep-toned and sonorous Used 
in China and India for the larger gongs, 
tam-tams, etc 

IV — Copper, 78 to 80 parts, tin, 22 to 
20 parts Usual composition of Chinese 
cymbals, tam-tams, etc 

V — Copper, 75 3) parts; tin, 25 

(=»1) part Somewhat brittle. In frac- 
ture, semivitreous and bluish-red. Used 
for church and other large bells 

VI — Copper, 80 parts, tin, 10 J parts; 
zinc, 5 4 parts, lead, 4i parts. English 
bell metal, according to Thomson. In- 
ferior to the last, the lead being apt to 
form isolated drops, to the injury of the 
uniformity of the alloy. 

VII — Copper, 68 parts, tin, 32 parts. 
Brittle, fracture conchoidal and ash-, 
gray. Best proportions for house bells^ 
hand bells, etc , for which, however, 2 
of copper and 1 of tin is commonly 
substituted by the founders 

VIIL — Copper, 72 parts, tin, 26i partsr 
iron, It parts Used by the Pans hous^s^ 
for the bclh of small clocks. - 

IX — Copper, 72 parts, tin, 26 
zinc, 2 parts Csed, like the lasii 
very small bells. * ^ ,, 

X — Copper, 70 parts; tin, 26 
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zmc, ^ parts Used for tlie bclk of repeat- 
ing^ ^\atcnes. 

XI, — Melt together copper, 100 parts, 
tin, 25 parts After being cast into the 
requiied object, it should be made red- 
hot, and then plunged immediately into 
cold watci 111 ordei to impait to it the 
requi ite degree of sonorousnchs. For 
cymbals and gongs 

XII — Melt together copper, BO parts, 
tin, 20 parts When cold it has t<> be 
hammered out with frequent annealing 

XIII —Copper, 78 parts, tin, 22 pails. 
This IS superior to the former, and it can 
be rolled out For tara-lams and gongs 

XIV — !Melt together copper, 72 parts, 
tm, 20 to 50 parts, iron A pait Used 
in making the bells of ornamental Fremdi 
clocks 

Castings in bell metal are all more or 
less brittle, and, when recent, have a 
color varying from a dark ash-gray to 
grayish-white, which is darkest in the 
moie cuprous varieties, in which it 
turns somewhat on the yellowish-red or 
bluish-red The larger the proportion 
of copper in the alloy, the dfeeper and 
graver the tone of the bells formed of 
it The addition of tin, iron, or zmc, 

. causes them to give out their tones sharp- 
er. Bismuth and lead are also often 
used to modify the tone, which each 
metal affects differently. The addition 
of antimony and bismuth is frequently 
made by the founder to give a more crys- 
talline gram to the alloy All tlicse 
conditions are, however, prejudicial to 
the sonorousness of bdls, and of very 
doubtful utility Rapid refrigeration 
increases the sonorousness of all these 
alloys Hence M D^Arcet rebommends 
that the “pieces” be heated to a cherry- 
red after they are cast, and after having 
been suddenly plunged into cold water, 
that they be submitted to well-regulated 
pressure by skillful hammering, until they 
assume their proper form , after which they 
are to be again healed and allowed to cool 
slowly in the air This is the method 
adopted by the Chinese with their gongs, 
etc , a casing of sheet iron being em- 
ployed by them to support and protect 
the pieces during the exposure to heat 
In a general -waj, hoA\ever, bells are 
formed and completed by simple casting 
This is necessarily the case with all very 
large bells Where the quality of their 
tones IS the chief object sought after, the 
greatest care should be taken to use com- 
^mercially pure copper The piesence 
of a verv little lead or a.nv similar metal 
greatly lessens the sonorousness of this 
alloy , while that of silver increases it 
Tlie specific gravity of a large bell is 


seldom uniform through its whole siiy 
stance, nor can the gravity froja" 

any given portion of its lamstituent met^ 
als be exactly faiculated owing to ty 
many interfering cinnimstances. The 
ncarci this uniformity is approached, or, 
in other woriis, chcmica! eombiimtionh 
complete, the im>rc duiable and finer* 
toruul will b<‘ the btdl lu general, it is? 
found necessary to tak<‘ about one-tenii 
more mtdal than the weight of the 
tendetl Ixdl, or bells, in order to allow for* 
waste and .sc<»nfi<*atmu during the 
lions of fusing and casting, i 

BISMUTH ALLOYS. 

Bismuth^ possesses the unusual qualit^^;' 
of expamling in cooling. It is, ther^i 
fore, introduce<i in luany alloys to reduee' 
or check shrinkagi* in the mold. 

For <leli('atc i^astiugs, ami for taking 
impressions from iites, medals, etc,, van* 
nous hismutli alloys ar<‘ in use, wliosa 
composition corrcspomls to tlic follow* 
inghgurcs* 

I n HI lY 

Bismutii , , . . 6 5 2 8 

Tm n 2 1 3 

Lead , 18 .8 1 5 ; 

V. — Cliche Metal. -“This alloy is 
posed of tin, 4*8 pirts; lead, 82.5, 1)^1 
mulh, 0; and antimony, 10.5 ^ It is es^i 
pccially well adapted to dahhing rollers'*^ 
tor printing cotton gooils, and as it pos*:? 
seasca a considerable degree of hardness, ] 
it wears well. ,1 

VI — For filling out ilefeetive places in i 

metalho eastings, an alloy of hismuth t| 
part, antimony B, lead B, can be aibl 
vantageously used. j 

VII — For Cementmg Olass.— MostS 

of the cements in ordinary use arc diV ^ 
solved, or at least softened, by petrcH-^ 
leum. An alloy of lead 8 parts, tin 2, 
bismuth 2 5, melting at 212^ F., is nol| 
alfected by petroleum, and is therefore^ 
veiy useful for cementing lamps made of ^ 
metal and glass combined. J 

LIPOWIT2»S BISMUTH ALLOY : 

See Cadmium Alloys. 

BRASS. : 

In general brass is composed of two*^ I 
thirds copper and one-third zinc, but a I 
little lead or tin is sometimes advanta-| 
geous, as the following* * | 

I — Red copper, 66 parts; zinc, 341 

parts, lead, 1 part, I 

II — Copper, 66 parts; zinc, 32 parts? I 

tin, 1 part; lead, 1 part. * 

III — Copper, d 4 5 parts; zinc, 33.5 ^ 
parts, lead, 1.5 parts; tin, 0.5 part. 

Brass-Aluminmn.— A small addition pfj 
aluminum to brass (1.5 to 8 per cent) great-^ | 
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ly increases its hardness and elasticity, 
and this alloy is also easily worked for any 
purpose Brass containing 8 percent of 
aluminum has the valuable property of 
being out slightly alfected by acids or gases 
A largei peicentage of aluminum makes 
the brass brittle It is to be noted that 
aluminum brass decreases veiy materi- 
ally in volume in casting, and the casts 
must be cooled slowly or they will be 
brittle It is an alloy easily made, and 
its low price, combined with its excellent 
qualities, would seem to make it m many 
cases an advantageous substitute for the 
expensive phosphorous bronze 

Bristol Brass (Princess Metal). — This 
alloy, which possesses properties similar 
to those of French biass, is prepared in 
the following proportions 

I II III 
Copper 7o 7 67 2 60 8 

Zinc 3 32 8 39 2 

Particular care is required to prevent 
the zinc from evaporating during the fus- 
ing, and for this purpose it is customary 
to put only half of it into the first melting, 
and to add the remainder when the first 
mass is liquefied 

Brass -Iron (Aich^s Metal) — This is 
a variety of brass with an admixture of 
iron, which gives it a considerable degree 
of tenacity ^ It is especially adapted for 
purposes which require a hard and, at 
the same time, tenacious metal Analyses 
of the vaiious kinds of this metal snow 
considerable vaiiation in the proportions 
Even the amount of iron, to which the 
hardening effect must be attributed, may 
vary within wide limits without materi- 
ally modifying the tenacity which is the 
essential characteristic of this alloy 

I — 'The best variety of Aich’s metal 
consists of copper, 60 parts, zinc, 38 2, 
iron, 1 8 The predominating quality of 
this alloy is its hardness, which is claimed 
to be not mfeiior to that of certain kinds 
of steel It has a beautiful golden-yellow 
color, and is said not to oxidize easily, a 
valuable property for articles exposed to 
the action of air and water 

II — Copper, 60 2 parts, zme, 38 2, 
iron, 1 6 The permissible variations 
in the content of iron are from 0 4 to 3 
per cent 

Sterro metal may properly be consid- 
ered in connection with Aich^s metal, 
since its constituents are the same and 
its properties very similar. The principal 
difference between the two metals is 
that sterro metal contains a much larger 
amount of iron The composition of 
this alloy \aries considerably with dif- 
ferent manufacturers 


III — Two varieties of excellent qual- 
ity are the product of the Rosthorn fac- 
tory, in Lower Austria — copper, 55 33 
parts, zinc, 41 80, iron, 4 66. Also 

IV — English sterro metal (Gedge’s 
alloy for ship sheathing), copper, 60 
paits, zinc, 38 125, non, 1 5 

The great value of this alloy lies in its 
strength, which is equaled only by that 
of the best steel As an illustration of 
this, a wrought-iron pipe broke with a 
pressure of 267 atmospheres, while a 
similar pipe of sterro metal withstood the 
enormous pressure of 763 atmospheres 
without cracking Besides its remark- 
able strength, it possesses a high degree 
of elasticity, and is, therefore, particular- 
ly suitable for purposes which require 
the combination of these two qualities, 
such as the construction of hydraulic 
cylinders It is well known that these 
cylinders, at a cei'tain pressure, begin to 
sweat, that is, the inteiior pressure is so 
great that the water permeates through 
the pores of the steel Vvith a sterro 
metal cylinder, the pressure can be con- 
siderably increased without any mois- 
ture being perceptible on the outside of 
the cylinder 

Sterro metal can be made even more 
hard and dense, if required for special 
purposes, but this is efiected rather by 
mechanical manipulation than by any 
change in the chemical composition. If 
rolled or hammered in heat, its strength 
IS increased, and it acquires, in addition, 
an exceedingly high degree of tenacity. 
Special care must be taken, however, in 
hammering not to overheat the metal, 
as in this case it would become brittle and 
might crack under the hammer Sterro 
metal is especially suitable for all the 
purposes fer which the so-called red 
metal has been in the past almost ex- 
clusively used Axle bearings, for ex- 
ample, made of sterro metal have such 
excellent qualities that many machine 
factories are now using this material 
entirely for the purpose 

Cast Brass. — The various articles of 
bronze, so called, statuettes, clock cases* 
etc , made m France, where this industry 
has attained great perfection and exten- 
sive proportions, are not, in many cases^ 
genuine bronze, but fine cast brass Fol- 
lowing are the compositions of a few 
mixtures of metals most frequently used 
by French manufacturers. 


I 

Copper 

63 70 

Zme 

33 55 

Tin 

2.50 

, Lead 
0 25 

II 

64 45 

32 44 

0 25 

2.86 

III 

70 90 

24 05 

2 00 

S 05 

IV , 

72 43 

22 75 

1 87 

2.05 
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Iheir special advantage is that they 
can be readily cast, worked witli hlc an<l 
chisel, and easily gilded 

To Cast Yellow Brass. -—If good, clean, 
yellow brass sand castings are desued, 
the brass should not conlam over (U) p<‘r 
cent of zinc This will assure an alloy of 
good color and one which will run free 
and clean. Tin or lead may be added 
without affecting the pioperty of casling 
clean A mixture of 7 pounds of copper, 
S pounds of spelter, 4 ounces of tin, and 
^ ounces of lead makes a good casting 
alloy and one which will cut free an<l is 
strong If a stronger alloy be desiied, 
more tin may be added, but 4 ounces is 
usually sufficient If the alloy be too 
nard, reduce the proportion of tin. 

Leaf Brass.— This alloy is also called 
iJutch gold, or imitation gold leaf It 
IS made of copper. 77 75 to 84 5 parts; 
zinc, 15 5 to 22 25 Its color is pale or 
might yellow or greenish, according to 
the proportions of the mcUls It has an 
unusual degree of ductility. 

Malleable Brass. — This metal is af- i 
tected less by sea water than pure copper 
and was formerlv much used for Tip 
sheathing, and for making nails and 
were to come m contact with 
sea water At the present day it has 
lost much of Its importance, since all the 
larger ships are made of steel! It ,s 

^ copper, 60 to 62 

parts; and zinc, 40 to 38 parts It is 

- Memred w.>8®^ / mventor). and is 
prepared with certain precautions 

obtaining^s fine a gram 
thn+^A^T ^ expeiience having sLwn 
that only a fine-grained alloy of uniform 

water evenly A metal of uneven den- 

uSo™ To obtain L 

umiorm a gram as possible small <20 m 

pies taken from the fused maW are cooled 
^^ck^ and examined as to fracture If 
d'o not show the desired umforS 
“““ added to the maL 
^er It has permeated the whole mass 
fresh sample is taken and tested thi^ 

remark thaf ^ necessary to 

h\"VoS 1 

riir'*** malleable brass 
containing up to 
<^opper and up to 4^ 67 


pr mit of zinc are nuillenhle. Thetei» 

n ad.lilion, a second group t>f s,XT' 
l^.s. with , vnt of copper 

58 K» jw cent of zinc, whadi ifre K 
malleai^le lu huat. 

The prepaiatioii of these ullnvi w,' 
(luiri's eonsiderahle evperi.nte,., a^nd k 
last aeeon.ijl, shed by melting |l,e 
togidher in the usual niam.er, .uul hS^ 
the fused mass as strougli as pnssibl/ 
It he covered willi a'la.ver of ® 
eonl <lust to prevent ovidation of the ziS 
1 he luass heeomes thinly fluid. andS 
nitiinafe luiMure of the eous|,|,w. k 
idreeleil. Small pieces of liie mi 3 
ate thrown into tiie li,,uid mass uiildl 
no longer shows a reiieelmg stirfacS 
when it IS east into ingots in iron nioldsi 
lie mgujts are plunged_ into water wbile| 
still red-hot and acpiire hy fins treS 

I iincnt a very high <b»grct* of duftiidv. Ty"' 

alloy, properly prepared, hns a ubrotMi 
fraelure and a red<lish-y<‘llow color? 

Sheet Brass (For Sheet and Wire) -4-1 
In the preparation of bm,ss for the mmj 
lactuie of wire, an espei’ially pure fiiifiL 

all eltorts to jiiMduee a snilahlc (luality oP 
brass will he in vain. ’t'Jiat i.iire eoppii 
IS indispensahle to the nmnufaeture || 
goo(h ductile brass may he seiui from tlisl 
great dit erctiee in flic eoniposition of tW 
various kinds, all of whieil answer thS 
purpose, but eoiitain wiciely varyiail 
quantities of copper and zinc. The f#1 
lowing table shows the composition oil 
some excellent <iuaHties of bra.ss suitabilf 
tor making sheet and wire: ' ^4 

— 

Brass Sheet— Source r’L’* Zmo head 1%. ,? 


I" ' miiieBme. Therefe* 

11 addition, a second group of siXT' 
hjj-s. with m.,. ,vnt of copper 


Jemappea. 

Stolberg 

Romilly , . , / 

Rosthorn (Vienna) 
Rosthorn (Vienna; 
Rosthorn (Vienna) 


Cop- 

per 

Zmo 

64.6 

33.7 

64.8 

3^,8 

70.1 


68 1 

31.0 

71,5 

mj 

71 1 

2 7 (» 

70 1 

21) 0 1 


oi. nomiiiy|7U I 2t) ') I . ,.•..•4 

Ltidenscheid ' 70 7 ti •27 y 7 , * * 

,’P' , , S3 66 3,8.02 i',5S , ." I 

llegeimuhl 70.16 27 45 0.79 0.20': 

68.98 20.54 0.97 


Brass Wire— 
England , 

••• 


70.29 29.26 0.28 0.17f| 
71.89 27.68 0,85 ,,.,1 


talfT j? n.»M,27.68 0,85 ... 

70. 10 '27,45 0.2 0.7 

Sf^^dt 71.36 28.15 

71.5 28.5 

A^eustadt. . 71 0 S7 6 

65 4 346 

USnttle) 03 5 30 4 g j 

jor wire and sheet ,67 0 3*2.0 0,5 0 5 



ALLOYS 


55 


As the above figures show, the per- 
centage of zmc in the different kinds of 
brass lies between 27 and 34 Recently, 
alloys containing a somewhat larger 
quantity of zinc have been used, it hav- 
ing been found that the toughness and 
ductility of the brass are inci eased there- 
by, without injuiy to its tenacity Al- 
loys containing up to 37 per cent of zinc 
possess a high degree of ductility in the 
cold, and aie well adapted for wire and 
sheet 

Gliders’ Sheet Brass. — Copper, 1 part, 
zinc, 1 part, tin, A part, lead, iV part 
Very readily fusible and very dense 

■White Brass. — Birmingham platina is 
an alloy of a pure white, almost silver- 
white color, icmaining unaftected by 
tolerably long exposure to the atmos- 
phere Unfortunately this alloy is so 
brittle that it can raiely be shaped ex- 
cept by casting It is used only in the 
manufacture of buttons The alloy is 
poured into molds giving rather sharp 
impressions and allowing the design on 
the button (letters oi coat of arms) to 
stand out prominently with careful 
stamping The composition of this 
alloy, also known by the name of plati- 
num lead, is as follows. 

Copper 46 5 4 

Zmc . . 53 5 16 

III — Zmc, 80 parts, copper, 10 parts, 
iron, 10 parts 

BRITAOTTIA METAL. 

Britannia metal is an alloy consisting 
principally of tin and antimony Many 
varieties contain only these two metals, 
and may be considered simply as tin 
hardened with antimony, while others 
contain, in addition, certain cmantities of 
copper, sometimes lead, and occasion- 
ally, though rarely on account of its cost, 
bismuth Britannia metal is always of a 
silvery-white color, with a bluish tinge, 
and Its hardness makes it capable of 
taking a high polish, which is not lost 
through exposure to the air Ninety per 
cent of tin and 10 per cent of antimony 
gives a composition which is the best for 
many purposes, especially for casting, as 
It fills out the molds well, and is readily 
fusible In some cases, where articles 
made from it are to be subjected to 
stant wear, a harder alloy is required 
In the proportions given above, the metal 
IS indeed much harder than tin, but 
would still soon give way under usage 
A table is appended, giving the coin- 
position of some of the varieties of Bn- 
tanma metal and their special names 



Tin 

Anti- 

Cop- 

!Zme 

Iwcad 


mony 1 

per 

English 

81 90 

16 Ss'l 84 



English 

90 62 

7 81jl 46 



English 

90 1 

6 3 ; 

3 1 

0 5 

. 

English 

85 4 

9 66, 

0 81 

3 06 


Pewter 

81 2 

5 7 

1 60 


11 5 

Pewter 

89 3 

76 

tl 8 


1 8 

Tutania 

91 4 


0,7 

0 3 

7 6 

Queen’s metal 

88 5 

7 1 

3 5 

0 9 


German 

72 0 

24.0 

14 0 



German 
German (for 

84 0 

9 0 

'2 0 

1 

5 0 


casting) 

Malleable (for 

20 0 

64 0 

10 0 

1 

60 


casting) 

48 0 


3 0 

1 

o 

GO 

1 0 


Britannia metal is prepared by melting 
the copper alone first, then adding a 
part of the tin and the whole of the an- 
timony The heat can then be quickly 
moderated, as the melting point of the 
new alloy is much lower than that of 
copper Finally, the rest of the tin is 
added, and the mixture stirred constantly 
for some time to make it thoroughly 
homogeneous 

An alloy which bears a resemblance 
to Britannia metal is Ashberry metal, 
for which there are two formulas 

I II 

Copper ^ S 

Tm . 8 70 

Antimony 14 15 

Zinc 1 ^ 

Nickel ^ 1 

BRONZES. 

The composition of bronze must be 
effected immediately before the casting, 
for bronze cannot be kept m store ready 
prepared. In forming the alloy, the re- 
fractory compound, copper, is first melted 
separately, the other metals, tin, zinc, 
etc , previously heated, being then ^ 
added; the whole is then stirred and the 
casting carried out without loss of time. 
The process of forming the alloy must be ^ 
effected quickly, so that there may be no 
loss of zinc, tin, or lead through oxida- 
tion, and also no interruption to tjbe 
flow of metal, as metal added after an 
interval of time will not combine per- 
fectly with the metal already poured in.. 
It is important, therefore, to ascertain 
the specific w'eights of the metals, for 
the heavier metal will naturally tend, to , 
sink to the bottom and the lighter to * 
collect at the top. Only in this^ way^ ; 
and by vigorous stirring, can the com- 
plete blending of the two metal^ 
secured. In adding the zmc, 
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must be, taken that the latter sinkn at 
once to the level of the copper, otherwise 
a considerable portion will be volatilizeil 
before reaching the copp<‘r. When the 
castings are made, they must be eoole<l 
as quickly as possible, for the compo- 
nents of bronze have a tciideney to fotm 
separate alloys of various composition, 
thus producing the so-called tin spots. 
1 his IS much more likely to oc eur witli a 
slow than with a sudden cooling of the 
mass. 

Anneahng Bronze,-— This process is 
more particularly employed in the prep- 
aration of alloys used in the manufaetiire 
of cymbals, gongs, bells, etc. The alloy 
IS naturally brittle, and acquires the 
properties essential to tlie purpose for 
which It IS intended only after easting 
ihe instruments are plunged into cold 
water while red-hot, liammeied, le- 
heated, and slowly cooled, when they 
become soft and sonorous ''Fhe alloy 
peculiar prop- 
erty that, whereas steel becomes hard 
through cooling, this mixture, when 
cooled suddenly becomes noticeably soft 
The alloy is 
heated to a dark-red heat, or, m the case 
of thin articles, to the melting point of 
lead, and then plunged in cold water, 

Alumnum Bronze.— This is prepared 
copper m a cruei- 
Die, and adding the aluminum. The 
thereby to the thickly 
fluid point, but at the moment of the 
combination of the two metals, so much 
heat IS released that the alloy beeo^s 

bronze^tLTn Aluminum 

»ronze thus prepared is usually brittle 

and acquires its best qualities only after 
ma V K®. f melted several timers I? 
may be remarked that, in order to obtain 
best quality, only the very 
purest copper must be used; with an infe- 

^uminuin bronze is not affected by ex- 
posure to the air, and its beautiful color 
makes It very suitable for manufactur- 

mS dnfw® articles, includ- 

ing clock cases, door knobs, etc 

Aluminum bronze wire is almost as 

made^liomT'^ ^"<1 ‘^astLgs 

“ om It are almost as hard as steely 
non. Its resistance to bending or sa.1 
gmg IS great. ® ' ®aS’ 

formula is 90 to 95 per cent 
of aluminum and 5 to 10 per cent nf 

golden color, whic^ keeps well m 

cht“ig^eol°of 1^“^ and 

ugmg color like pure copper and its 


alloys with tin and zinc (bronze, bra™ 
etc-.). It can be enst e-;eellenliv rZ T 
jiled lyell and iuriied, possc-sse.s an ex* 
traordiimry liardness niid firmnesr.^j 
attains u bigb degr.-e „f 
mal enbleand furgeiiblo. ()n il.p i.„5 
(luahtv are found, -d aj,,,li,,iii„;L wlioh 
wcw forineriy a.ver (bought of, 
org,.<l vvpiks pf art for .Ica-orativ; 0“;; 
posc-s An alloy of fl.-i aluminuM 

ami a parts eoppor ,s „„.,i j 
tec him-al working of bronze is not mal^ 
iialK dill. r.-nt from that of iron. Tie 
metid, c-V|p<-,-i«lly „ |„.t eondition i!' 
workeil lie- irmi o,nh,. anvil, with ham- 
mer and c-hisel. on y that the femperl 
ture to be luaintaiiied in forging^ Hes 
between dark and light cherry red If 
the artic-les are not forg<>d in one nier. 
and the putting togellier of the .sepwate 
p.irts beeoines ms'cssary. riveting or 
soldering ha.s to be resorlc-d to. Besides 
lorging, uluinuiuni bronze is well suited 
iqr embossing, whicii is not surprising con- 
.sidenng tlu; high i>,;reentnge of copper. 
After limsluiig the pieces, the metal can 

with acid "’“y* by treatment 

IJ. Coppe-r 8!) to !)8 par eent: alu- 
mmum luul nickel, 1 to per cent. Alu- 
minum and nickel cluingt* in the opposite 
way, that ii to Hay, lu iiKTeaHing tlie per- 
oentage of mckcl the amount of alu»' 
by the equal quan- 
I tity. It Hhquld be borne in mind that the 

nickel, 1 to l.al per eent at nuxst. In 
preparing the alloy a deoxiciizing agent 
IS added, viz , phosphoruH to 0,5 per 
cent; magneHium to 1,5 per cent The 
pho.sphorus should alway.s be added in 
tne term of pho.spborous coppe-r or phos- 
phor aluminum of exaelly determined 
percentage. It is fir.st added to the 
H‘i“ fllumiiium and the- 
b.ct t’ fiflf'lly the magnesium, the 
are^TmiSd"'^ ^ moment of liquidity, 

in, A gold bronze, containing 3 to 
specific gravity,. 
Ilandsomc golden color, 
on heating than 
therefore espe- 
locomotive fireboxes 

”"0 bronze containing on an 
average 8,5 per cent aluminum (includ- 
7 I ^ Pr®** sfiicium); specific gravity, 

^ tough, but sHghuy 
wffl* excluded where, 

^ demands upon tension and 

mnlt change of form 

^ This IS changed by work 

g, such as rolling, drawing, etc. Ea^ 
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pecially useful where infrangibihty is de- 
sired, as m machinery, ordnance, etc 
At high temperature this bronze loses its 
elasticity again ^ 

V —This contains 8 5 per cent alu- 
minum and 1 1 to 2 per cent silicium Its 
use IS ad-visable in cases where the metal 
IS to possess a good elasticity, even in 
the cast siatCj and to retain it after 
being vorked in led heat 

VI — An acid bronze, containing 10 
per cent aluminum, specific gravity, 
7 65. ^ Especially serviceable to resist 
oxidation and the action of acids 

VII — Diamond bronze, containing 

10 per cent aluminum and 2 per cent 
sihciiim Specific gravity, 7 3 Very 
hard, of great firmness, but brittle 

Art Bronzes. (See also Aluminum 
Bronzes and Japanese Bronzes under 
this title ) — I — Coppci, 84 parts, zinc, 

11 paits, tin, 5 parts. 

II — Copper, 90 parts, zinc, 6 parts, 
tin, 2 parts, lead, 2 parts 

III — Copper, 65 parts, zinc, 30 parts; 
tin, 5 parts 

IV — Copper, 90 parts, tin, 5 parts, zinc, 
4 paits; lead, 1 part 

V — Copper, 85 parts, zinc, 10 parts, 
tin, 3 parts, lead, % parts 

VI — Copper, 72 parts; zinc, 23 parts, 
tm, 3 parts, lead, 2 parts 

Statuary Bronze. — Many of the an- 
tique statues were made of genuine 
broiiiie, which has advantages for this 
purpose, but has been superseded in 
modern times by mixtures of metals 
containing, besides copper and tin — the 
constituents of real bronze — a quantity 
of zinc, the alloy thus formed being 
really an intermediate product between 
bronze and brass The reason for the 
use of such mixtures lies partly in the 
comparative cheapness of their produc- 
tion as compared with genuine bronze, 
and partly m the purpose for which the 
metal is to be used A thoroughly good 
statuary bronze must become thinly fluid 
in fusing, fill the molds out sharply, allow 
of being easily worked with the file, and 
must t£^e on the beautiful green coating 
called patina, after being exposed to the 
air for a short time 

Genuine bronze, however strongly 
heated, does not become thin enough to 
fill out the molds well, and it is also 
diflioult to obtain homogeneous castings 
from it. Brass alone is also too thickly 
fluid, and not hard enough for the re- 
quired fine chiseling or cnasing of the 
finished object Alloys containing zinc 
and tin, in addition to copper, can be 
prepared in such a manner that they will 


become very thinly fluid, and will give 
nne castings which can easily be worked 
with the file and chisel The best pro- 
portions seem to be fiom 10 to 18 per 
cent of zinc and from 2 to 4 per cent 
of tm In point of hardness, statuary 
bronze holds an intermediate position 
between genuine bronze and brass, 
being harder and toughei than the latter, 
but not so much so as the former 

Since statuary bronze is used prin- 
cipally for artistic purposes, much de- 
pends upon the color This can be varied 
from pale yellow to orange yellow by 
slightly varying the content of tin or 
zinc, which must, of course, still be kept 
between the limits given above. Too 
much tin makes the alloy brittle and dif- 
ficult to chisel, with too much zinc, on 
the other hand, the warm tone of color is 
lost, and the bronze does not acquire a 
fine patina 

The best proportions for statuary 
bronze are very clefinitely known at the 
present day, yet it sometimes happens 
that large castings have not the right 
character They are either defective in 
color, or they do not take on a fine patina, 
or they are difficult to chisel These 
phenomena may be due to the use of 
impure metals — containing oxides, iron, 
lead, etc — or to improper treatment of 
the alloy in melting With the most 
careful work possible, there is a consid- 
erable loss m melting — 3 per cent at the 
very least, and sometimes as much as 10 
This IS due to the large proportion of 
zinc, and it is evident that, in conse- 
quence of It, the nature of the alloy will 
be different from what might be expected 
from the quantities of metals used in its 
manufacture 

It has been remarked that slight vari- 
ations in composition quickly change 
the color of the alloy. The following 
table gives a series of alloys of different 
colors, suitable for statuary bronze: 



Cop- 

per 

Zme 

Tm 

Color 

I 

84 

42 

11 

28 

4.30 

Reddish yellow 

II 

84 

00 

11 

00 

5 00 

Orange red 

III 

83 

05 

13 

03, 

3 92 

Orange red 

IV 

83 

00 

12 

00^ 

5 00 

Orange red 

V 

81 

05 

15, 

.32 

3 63 

Orange yellow 

VI i 

81 

00 

15 

00 

4.00 

Orange yellow 

VII J 

78 

09 

18 

47 

3 44 

1 Orange yellow 

VIII 

{ 

5^ 

J.J 

>7 

3 15 

OF.>pg'‘ vellow 

IX 

7 .) 


>J 

OO 

\ 00 

P.'b'oiri iige 

X 

To 

3i> 

J() 


2 76 

Pfile \(‘I!ow 

XI 

7') 

(in 

27 

()i) 

3 00 

Pah‘ 

XII 

65 

0.) 

31 

5() 

2 rt) 

Pale velio-tt 
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Perhaps the most satisfactory feronsse 
metal is the alloy used in Prance for more 
than a century. It contains 01.00 per 
cent of copper, 5.3S per cent of zinc, 1.70 
per cent of tin, and 1.37 per cent of lead. 
Somewhat more zinc is taken for articles 
to be gilded. 

Bismuth Bronze.— Copper, $2 parts; 
nickel, 30 parts; zinc, 12 parts; lead, 5 
parts; bismuth, 1 part. Por metallic 
mirrors, lamp reflectors, etc. 

Gim Bronze. — See Phosphor Bronze 
under this title. 

Japanese Bronzes. — The formulas given 
below contain a large percentage of lead, 
wliich greatly improves the patma. The in-*' 
gredients and the ratio of their parts for sev- 
eral sorts of modern Japanese bronze follow: 

I.— -Copper, 81,62 per cent; tin, 4*61 
per cent; lead, 10 21 per cent. 

II-— Copper, 76 60 per cent; tin, 4,38 
per cent; lead, 11.88 per cent; zinc, 6.53 
per cent, 

III. — Copper, 88 55 per cent; tin, 2.42 
per cent; lead, 4.72 per cent; zinc, 3.20 
per cent. 

^ Sometimes a little antimony is added 
just before casting, and such a composi- 
tion would be represented more nearly 
by this formula: 

IV. — Copper, 68.25 per cent; tin, 5 47 
per cent; zinc, 8.88 per cent; lead, 17.00 j 
per cent; antimony, 0 34 per cent. 

For imitation Japanese bronze, see 
Plating under Bronzing, i 

Machine Bronze.— L — Copper, 89 per i 

cent; tin, 11 per cent. F | 

XI.— Copper, 80 per cent; tin, 16 per 
cent, ^ 

^ Phosphor Bronze,— Phosphor bronze 
IS bronze containing varying amounts 
Qfc phosphorus, from a few hundredths 
of 1 per cent to 1 or 2 per cent. Bronze 
confining simply copper and tin is very 
liable to be defective from the presence 
m .oxygen, sulphur, or occluded gases, 
XJ^gen causes the metal to be spongy 
and weak. Sulphur and occluded gases 
.<^xygen gets into the 
metal by absorpUon from the air. It can 

the metal 

something which combines with the oxy- 
gen and then fluxes ofl. Such deoxidizers 

g are zinc, antimony, aluminum, man- 
ncse, silicon, and phosphorus Sul- 
and oeduded gases can be elimi- 
^xed by melUng the metal, exposing it to 
gl^^ir,. and letting it thus absorb some 
"^^ch then burns the sulphur 
i he oxygen can then be re- 
the above- 
neoxidii^s. The important 
phosphorus m bronze is, there- 


fore, to remove oxygen and also 
ly to destroy pcdmhHl gas aiul sulphur. 

A bronze is sometimes iiiude with an 
extra high percentage #of phosphor^/ 
namely, U p<*r cent. I'his alloy is madu 
so as to have phimplioriH in eonvement' 
form for tm\ and the proeens of manu* 
faeture is m follows; Kindv pounds 
an: melted under <*riare(ml k 
a No. 70 erueibie, %v!iieh ludds about 
200 pounds of metal when full; IL 
pounds id tin are adtied and the metal k 
allowed to become hot. The erndbkk 
then removed trmn the furnace and?' 
pounds of phosphorus are iidroducedi 
in the following manner: A 3-gallot 
stone jar, half full of dilute soTution' 
of blue vitriid, is weighed. Then th# 
weights are increased 7 pounds, and 
phosphorus in sticks alnmt 4 inches'! 
long is addcti till the scales balance 
again. The phosphorus is left in thk '' 
solution half an^ hour or longer, the phoe* ^ 
phorus being given a coating of copper, 
so that it may be dried and exposed to 
the air without igniting. Have ready -5 
a pan about 30 inches stjimre and o * 
indies deep, containing about 2 inches of 
water. ^ Over the water is a wire netting, . 
which IS laid loose on ledges or suppoik^' 
along the inner sides of the pan. On the d 
netting is blotting paper, and on this the^i 
phosphorus is laid to dry when taken? 
out of the blue-vitriol solution. The paiii | 
also has a lid which can be put down in j 
of ignition of the phoapnorus. 

^ Ihe phospJiorus is now ready fer^' 
introduction into the metal. This is « 
done by means of a cup-shaped instru^ 
ment called a retort or phosphorizer. 
One man holds the retort on the rim of 
the crucible m a horizontal position* A ^ 
second man takes about three pieces of 
phosphorus and throws them into th^ 
retort. The first man then immediately 
plunges the mouth of the retort belo"^ 
the surface of the metal before the phos» 
^orus has a chance to fall or flow out* 
Uf course the phosphorus immediately 
melts and also begins to volatilize* As 
the phosphorus comes in contact with 
the metal, it combines with it. This 
process is continued till all the 7 pounds 
m phosphorus has been put into the metal, 

1 he metal is then poured into slabs about ^ 
S inches by 4 inches by 1 inch thick. The 
metal is so hard that a greater thickness 
would make it difficult to break it up. 
When finished, the metal contains, by 
analysis, 6 per cent of phosphorus. When 
added to metal, a 
uttm of this hardener is employed. 

Copper IS a soft, ductile metal, with its 
melting ppmt at about 2.000® F. Mol- 
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ten copper has the marked property of 
absorbing various gases. It is for this 
reason that it is so difficult to make sound 
castings of clear»copper. Molten copper 
combines readily with the oxygen of the 
air, forming oxide of copper, which dis- 
solves in the copper and mixes homo- 
geneously with it. 

A casting made from such metal would 
be very spongy. The bad effect of oxy- 
gen is intended to be overcome by adding 
zinc to the extent of 1 per cent or more. 
This result can be much more effectively 
attained by the use of aluminum, man- 
ganese, or phosphorus. The action of 
these substances is to combine with the 
oxygen, and as the product formed sepa- 
rates and goes to tlie surface, the metal 
is left in a sound condition. Aluminum 
and manganese deoxidize copper and ' 
bronze very effectively, and the oxide 
formed goes to the stirface as a scum. 
When a casting is made from such metal, 
the oxide or scum, instead of freeing it- 
self from the casting perfectly, generally 
remains in the top part of the casting 
mixed with the metal, as a fractured 
surface will show. Phosphorus deox- 
idizes copper, and the oxide formed 
leaves the metal in the form of a gas, so 
that a casting made from such metal 
shows a clean fracture throughout, al- 
though the metal is not so dense as when 
aluminum or manganese is used. 

Copper also has the property of ab- 
sorbing or occluding carbon monoxide. 
But the carbonic oxide thus absorbed 
is in a different condition from the oxy- 
gen absorbed. When oxygen is ab- 
sorbed by copper, the oxygen combines 
chemically with the copper and loses its 
own identity as a gas. But when coal 
gas is absorbed by the copper, it keeps 
Its own physical identity and simply ex- 
ists in the copper in a state of solution. 
All natural waters, such as lake water, 
river water, spring water, etc , contain 
air in solution or occlusion. When such 
water is cooled and frozen, just at the 
time of changing from the liquid to the 
solid state, the dissolved gas separates 
and forms air bubbles, which remain 
entangled in the ice. The carbonic 
oxide which is dissolved or occluded m 
copper acts in exactly the same way. 

Hydrogen acts in exactly the same 
manner as caibonic oxide, Sulphur also 
has a bad effect upon copper and bronze. 
Sulphur combines vith copper and other 
metals, forming sulphide of copper, etc. 
When molten copper or bronze contain- 
ing sulphur comes in contact yith air it 
, absorbs some oxygen, and this in turn 
hombinei^ with the sulphur present. 


forming sulphur dioxide, which is a gas 
which remains occluded in the paetal. 

Tin IS a soft, white metal, melting at 
440® F. Toward gases it acts something 
like copper, but not in so marked a de- 
gree. Although copper and tin are both 
soft, yet when mixed they make a harder 
metal. When bronze cools from the 
molten state, the copper and the copper- 
tin alloy tend to crystallize by themselves. 
The quicker the cooling occurs the less 
separation will there be, and also the 
fracture will be more homogeneous in ap- 
pearance. 

Gun bronze contains copper and tin 
in the proportion of 9 or 10 parts of 
copper to 1 of tin. This is the metal 
used when an ordinary bronze casting 
is wanted. A harder bronze is copper 
and tin in the ratio of 6 to 1. This is 
often used as a bearing metal. When 
either of these metals is to be turned in 
the machine shop, they should contain 
about 3 per cent of lead, which will make 
them work very much better, but it also 
decreases their tensile strength. Bear- 
ing metal now generally contains about 
10 per cent of lead, with copper and tin 
in varying ratios. The large percentage 
of lead is put in that the metal may wear 
away slower. Lead, although a metal 
having properties similar to tin, acts en- 
tirely different toward copper. Copper 
and tin have a good deal of affinity fot 
each other, but copper and lead 'show 
no attraction at all for each other. Cop- 
per and tin mix in all proportions,^ but 
copper and lead mix only to a very limit- 
ed extent. About 3 per cent of lead can 
be mixed with copper. Witn bronze 
about 15 per cent to 20 per cent of lead 
can be mixed. In bearing bronze the 
lead keeps its own physical properties, 
so that tne constituent lead melts loim 
before the metal attains a red heat, ffi 
sometimes happens when a bearing runs 
warm that the lead actually sweats out 
and forms pimples on the metal. ' Or, 
soinclimes, in rcmelting a bearing bronze 
casliuL^ tlie lead may be seen to diw 
out while the metal is warming up. All 
of these metals, however, should contain 
something to flux or deoxidize them, 
such as zinc, manganese, aluminum^ 
silicon, antimony, or phosphorus 

The phosphor bronze bearing metal ia 
vogue has the following composition: Co^ 
per, 79.7 per cent; tin, 10 per cent; lead,. 
10 per cent; and phosphorus, 0.3 per 
Melt 140 pounds of copper in 
70 pot, covering with charcoal,' 
copper is all mdted, add 17J peuh’^^ 
tin to 17 J pounds of lead, and'aiio^j^g 
metal to become sufllci^tly' 
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not any hotter than is needed, Ihen 
add 10 pounds of ‘‘hardener”" (made as 
previously described) and stir well He- 
move from fiinuus*, skiiu idt llie char- 
coal, cool the metal with p:ates tt» ns low 
a temperature as is eunsisteiit with 
tmg a good casting, stir wc'll again, and 
pour The molds for this kiml of work 
are faced with plumbago. 

There are several hrms that make 
pii«>'i>t oi -i‘i O' bearings with a <'oni* 
poullo’ ‘-imil I to the abo\e one, ami 
most of them, or perhaps all, make it by 
melting the metals and then charging 
with phosphorus to the extent of 0.7 to 
1 per cent But some metal from all 
brands contains oeehuied gas. So that 
after such metal is cast (In about two 
minutes or so) the melal will oo/.e or 
sweat out through the gate, and sueli a 
casting yill be found to be nonms. But 
not one such experieuee wdin metal ina<le 
as described above has yel been found. 

This practical point should be heedml, 
VIZ , that pig phosphor bronze shoubl be 
brought to the specifications that the 
metal should have shiunk in the ingot 
mold m cooling, as shown by the con- 
cave surface of the upper side, and tlial 
it should make a casting m a sand mol(l 
without rising in the gate after being 
poured 

In boiuing metal, occluded gas is very 
obj emotionable, because the gas, in trying 
to freip itself, shoves the very hard cop- 
per-tin compound (which has a low 
melting point and remains liquid after 
the copper has begun to set) into spots, 

. and thus causes hard spots in the metal 

Phosphorus is very dangerous to han- 
dle, and there is great risk from fire with 
it, so that many would not care to handle 
the phosphorus itself But phosphor 
copper containing 5 per cent of phos- 
phoms, and plioaphor tin containing 2 to 
7 per cent of phosphorus, and several 
other such alloys can be obtained in the 
market It may be suggested to those 
who wisli to make phosphor bronze, but 
do not w'ant to handle phosphorus itself, 
to make It by using the proper amounts 
of one of these high phosphorus alloys 
In using phosphorus it is only necessary 
to use enough to thoroughly deoxidize 
the metal, say 0 3 per cent, More than 
this will make the metal harder, but not 
any sounder. 

Phosphor bronze is not a special kind 
of alloy, but any bronze can be made 
into phosphor bronze, it is, in fact, sim- 
ply a deoxidized bronze, produced under 
phosphorus compounds. 
^ Although the effect of phosphorus in 
improving the quality of bronze has been 


km»wii for more limn hfty y<nrs, itisonh 
of late llmt Ibc mode fur hJ*e|mriiig pW 
phor hruH/e Im^ buuu |H*rfecUHL h jg 
mov imtnufjM tured m mnny luealities, 
Brniden ds ii« iiuii lo rediiciug the oxides 
disMdvcil In flu* ullov, the phusphorus 
cMutH amdlief svt) material iimuetjce 
upon the ortqmilics id the bronze. The 
fmhnar> liriUi/i'H vmmmi td mixtures ia 
wdiicb the ctipper h really the only ms- 
laili/ci! i'ouNtituent, the tin crys- 

with <i.‘ltniit!\ Asa con- 
Mojnence id Mon <! s-om « \A,\ m the 
tore id the twii mefnlH, the alloy k lot 
w> Moiiil ns it WiOilil In* d bidli werocrys- 
tnllizeil TTte plot^pliorns uuises the 
tin to cryHfnlii/e, nm| the result ia a more 
Immogeneous iiiKtur** of the two metals, 

If enough phoHphoruH in adde^ so 
tlint its prcHcnee <mn be detected m the 
ludsheil br<m/a% the latter may be con- 
Ktilereii an alloy iii^eryMtulb/cil phospW 
tin with copper. If tne content of phos- 
phivr is ^till more IniwcaHeii, n part of the 
copper <ombiin*i w'ith the |diusphom, 
ami the briuue then contains, besides 
copper and tin, <’o in pounds of crystal- 
h'/ed cop^ier phosplnde with phosphide 
of tin, ^1 he Htnmgth and lenueity of the 
bron/.e are not leaseneil by a larger 
amount of plunphortis, ami its hardness 
18 con.siilerahly inereasetl Most phos- 
phor liriuizes are e<pnil in this respect to 
the best ste<*I, and some even surpass ii 
in general pniperties. 

The phosphorus is adilcil to the hronzo 
in the form^ of etjpper phosphitle or phos** 
phule of tin, the two being sometimes > 
used together, Tdiey must be Hpeeially 
prepariul for this purptise, anti the best 
methods will he here given. Copper 
phosphide is prepared by heating a mix- 
ture of 4 parts of superplmsphate of lime, 
2 parts of granuiate<l copper, and 1 part 
of finely pulverized coal in a erueihle at a 
temperature not too higlu The melted 
copper phosphide, containing 14 percent 
of phosphorus, separates on the bottom 
of the crucible. 

Tin phosphide is prepared as follows? 
Place a bar of zinc in an aqueous solution 
of clibwide The tin will be separated 
ill il'c lorni ( 1 a sponge-hka mass. Col- 
lect it, and put it into a crucible, upon 
the bottom of which sticks of phosphorus 
have been placed. Press the tin tightly 
into the crucible, and expose to a gentle 
heat Continue the heating until names 
of burning phosphorus are no longp 
obsServed on the crucible. The pure tin 
phosphide, in the form of a coarsely 
crystalline mass, tin-white in color, will 
be found on the bottom of the crucible. 

To prepare the phosphor bronze, the 
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alloy to be treated is melted in the usual 
ways and small pieces of the copper phos- 
phide and tin pnosphide are added 

Phosphor bronze, properly prepared, 
has neaily the same melting point as that 
of ordinary bionze In cooling, how- 
ever, it has the peculiaiity of passing 
diiectly fiom the lic^md to the solid state, 
without first becoming thickly fluid In 
a melted state it retains a perfectly bright 
surface, while ordinary bronze in this 
condition is always covered with a thin 
film of oxide 

If phosphor bronze is kept for a long 
time at the melting point, there is not 
any loss of tm, but the amount of phos- 
phorus is slightly diminished 

The most valuable pioperties of phos- 
phor bronze are its extraordinary te- 
nacity and strength It can be rolled, 
hammered, and sti etched cold, and its 
strength is nearly double that of the best 
ordinary bronze It is principally used 
in cases where great strength and power 
of resistance to outward influences aie re- 
quired, as, for instance, in objects which 
are to be exposed to the action of sea water 

Phosphor bronze containing about 4 
per cent of tm is excellently well adapted 
for sheet bronze With not more than 5 
per cent of tin, it can be used, forged, 
for firearms Se\en to 10 per cent of 
tin gives the greatest hardness, and such 
bronze is especially suited to the manu- 
facture of axle bearings, cylinders for 
steam fire engines, cogwheels, and, in 
general, for parts of machines where 
great strength and hardness are required 
Phosphor bronze, if exposed to tne air, 
soon becomes covered with a beautiful, 
closely adhering patina, and is therefore 
well adapted to purposes of art The 
amount of phosphorus added varies 
from 0 to 2 5 per cent, according to 
the purpose of the bronze The com- 
position oi a number of kinds of phos- 
phor bronze is given below 



Cop- 

per 

Tin 

Zme 

Lead 

Iron 

Phos- 

pho- 

rus 

I 

85 55 

9.85 

3 77 

0 62 

Irs 

0 05 

II 


4-15 


4-15 


0 5-3 

III 


4-15 

8-20 

4-15 


25-2 

IV 

77 85 

11 00 

7 65 




V 

72 50 

8 00 

17 00 




VI 

73 50 

6 00 

19 00 




VII 

74 50 

11 00 

11 00 




VIII 

83.50 

8 00 

3 00 




IX 

90 34 

8 90 




0 76 

X. 

90 86 

8 56 




0 196 

XI 

94 71 

4 39 




0 053 


I for axle bearings, II and III for 
harder and softer axle bearings, IV to 
VIII for railroad purposes, I V especially 
for valves of locomotives, V and VI axle 
bearings for wagons, VII for connecting 
rods, VIII for piston rods in hydraulic 
presses 

Steel Bronze —Copper, 60, ferro- 
manganese (containing 70 to 80 per cent 
manganese), 40, zinc, 15 

Silicon Bronze. — Silicon, similarly to 
phosphorus, acts as a deoxidizing agent, 
and the bronzes produced under its 
influence are very ductile and elastic, do 
not rust, and are very strong On ac- 
count of these qualities silicon bronze 
is much used for telegraph and telephone 
wires The process of manufacture is 
similar to that of phosphor bronze, the 
silicon IS used in the form of copper sili- 
cide Some good silicon bronzes are 
as follows 



I 

II 

Copper 

97 12 

97 37 

Tm 

1 14 

13^ 

Zinc 

1 10 

1 27 

Silicon 

0 05 

0 07 


Sun Bronze. — The alloy called sun 
bronze contains 10 paits of aluminum, 
SO to 50 parts of copper, and 40 to 60 
parts of cobalt The mixture known by 
the name of metalline has ^5 per cent of 
aluminum, 30 of copper, 10 of iron, and 
35 of cobalt These alloys melt at a point 
approaching the melting point of copper, 
are tenacious, ductile, and very hard. 


Tobin Bronze. — This alloy is nearly 
similar in composition and properties to 
Delta metal 



I 

II 

III 

IV 

Copper 

61 203 

59 00 

61 20 

82 67 

Zinc 

27 440 

38.40 

37 14 

3.23 

Tin 

0 906 

2 16 

0 90 

12 40 

Iron 

0 180 

0 11 

0,18 

0 10 

Lead 

0 359 

0 31 

0 35 

2 14 

Silver 




0 07 

Phospho- 

rns 

1 



0 005 


The alloy marked IV is sometimes 
called deoxidized bronze 

Violet-colored bronze is 50 parts cop^ 
per and 50 parts antimony 

CADMIUM ALLOYS- ^ 

See also Fusible Alloys 

Lipowitz’s Alloy — I — This alloy is 
composed of cadmium, 3 parts, tin, 4; 
bismuth, 15, and lead, 8. The simplest 
method of preparation is to heat the 
metals, in small pieces, in a Crucible, 
stirring constantly, as s;oon as fusion 
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begins, with a stick of hard wood. The 
stirring is important, m order to prevent 
the metals, whose specific gravity vanes 
considerably, from being deposited in 
layers. The alloy softems at 140° F, and 
melts completely at 158° F. ^ The color 
IS silvery white, with a luster like pohsheil 
silver, and the metal can be bent, ham- 
mered, and turned. These properties 
would make it valuable for many pur- 
poses where a beautiful appearance is of 
special importance, but on account of 
the considerable amount of cadmium 
and bismuth ^ which it contains, it is 
rather expensive, and therefore limited 
in use Casts of small animals, insects, 
lizards, etc , have been prepared from 
it, which were equal in sharpness to 
the best galvanoplastic work Plaster of 
Pans is poured over the animal to be 
cast, and after sharp drying, the animal 
^ removed and the mold filled up with 
Lipowitz*s metal. The mold is placed 
in a vessel of water, and by heating to 
the boiling point the metal is melted and 
deposited in the finest impressions of the 
mold 

This allov is most excellent for solder- 
ing tin, lead, Britannia metal, and nickel, 
being especially adapted to the last two 
metals on account of its silver- white 
eplor But here again its costliness pre- 
vents its general use, and cheaper alloys 
possessing the same properties have been 
sought In cases where the silver-white 
color and the low mclling point are not 
of the fir^t importance, the alloys given 
below may very well be used m the place 
^Apf it * 

(melting point. 
J7 0 F ) : Cadmium, ^ parts , tin, 3 ; lead, 
11; bismuth, 16 

(melting point, 

, 16 / .P ) Cadmium, 1 0 parts , tin, 3 , lead, 
8, msmuth, 8 

V (melting point, 203° 

^ . IV V VI 

, Cadmium . Ill parts 

-‘Tin . 2 3 1*^.. 

. Bismuth 3 5 2 “ 

melting at 

o ’ '^^“Poaed of tin, 1 or 2 parts, 

• , lead, 2 or 3, bismuth, 4 or 15, cadmium, 

. "h or * 

between 
^ composed of 

bismuth, 5 to 8, 

1 to 2 In color it resembles 
malleable to a certain 

(melting point. 

/ )* Oadniium, I part, lead, 6 


parts; bismuth, 7. Tins, like the pw* 
ceding, can he used for Holdering in hm 
water. * 

o/w«Trr'“’(""'.‘'“. ““"y (melting point, 

‘ '“iuuum.2j«trts!tin.4j leal 

fe l \m IH an e\<‘eUenl soft solder, with a 
melting ptunt about 86 di^green below that 
of lead and tin alone. 

Cadmium Alloys with Gold, Silver, and 
Copper,— L“ <*old. 750 part^: silver, Mft 
parts; eadnmim, HI parh. A malleable, 
and ciuetde alloy of green (ndor, 

II. — Gold, 7,50 parts; silver, lg5part»^. 
and cadmium, H5 parts, Malleabkand,. 
duetile alloy of yellowish-green hue, ? 

ni. — (lohl, 746 parts; silver, 114 
parts; copper, 07 parts; and cadmium, 
43 parts. Likewise a malleable and' 
ductile alloy of a ptsudiar green shade, I 
All these alloys arc suitable for plating/ 
As regards their prodiudion, each must^ 
be carefully melted togidher from its 
ingredients in a <‘av(ued <*rucible lined 
with coal dust, or in a graphite erucible. 
Next, the alloy lias to be reinelted in a 
graphite crucible with charcoal (or rosin 
powder) ami borax. ^ If, in spite thereof, 
a considerable portion of the cadraium 
should have evaporatetl, the allov must 
be re-fused once more with an addition of 
cadmium, < 

ALLOYS FOR CASTING COINS, ME-* 
PALLIONS, ETC. 

Alloys which fulfill the requirements of 
the medalist, and capable, therefore, of 
reproducing all details, are the following;^ 

I II 

Tin. 3 apart. V 

Lead 13 8 « 

Bismuth 0 14 « 

III. — A soft alloy suitable to take im* ' 
pressions of woodcuts, coins, metals, en^^ 
gravmgs, etc , and which must melt at 
a low degree of heat, is ma<lc out of bis^ 
muth, 3 parts; tin, parts; lead, 
parts; and worn-out type, 1 part. i 

Acid-proof Alloy. — This alloy is char- , 
acterized by its power of resisting the/ 
action of acids, and is therefore especially ^ 
to making cocks, pipes, etc., 
which are to come in contact with acid ^ 
nmds. It is composed of copper, zinc, 4 
lead, tin, iron, nickel, cobalt, and am , 
timony, m the following proportions; i 

Copper 74.75 parte I 

Zmc. 0.61 » 

Bead 16,83 « 

Tin. opt ** 

Ip?.,.. o:^ « 

Cobalt/ 0.24 ■* 

.^tS^pay 6.78 “ 
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Albata Metal. — Copper, 40 parts; zinc, 
32 parts; and nickel, 8 parts. 

Alfenide Metal. — Copper, 60 parts; 
zinc, 80; nickel, 10; traces of iron. 

Bath Metal. — This alloy is used es- 
pecially in England for the manufacture 
of teapots, and is very popular owing to 
the fine white color it possesses. It 
takes a high polish, and articles made 
from this alloy acquire in the course of 
time, upon only being rubbed with a 
white cloth, a permanent silver luster. 
The composition of Bath metal is cop- 
per, 55 parts; zinc, 45 parts. 

Baudoin Metal. — ^This is composed of 
72 parts of copper, 16 6 of nickel, 1 8 of 
cobalt, 1 of zinc; J per cent of aluminum 
may be added. 

CASTING COPPER; 

Macht’s Yellow Metal. — I — This alloy 
consists of 33 parts of copper and 25 of 
zinc. It has a dark golden-yellow color, 
great tenacity, and can be forged at a 
red heat, properties which make it es- 
pecially suitable for fine castings. 

n. — Yellow — Copper, 67 to 70 parts; 
zinc, S3 to so parts. 

III. — ^Red. — Copper, 82 parts, zinc, 
18 parts. 

Copper Arsenic. — Arsenic imparts to 
copper a very fine white color, and makes 
•it very hard and brittle. Before Ger- 
man silver was known, these alloys were 
sometimes used for the manufacture of 
such cast articles as were not to come m 
contact with iron. When exposed to the 
air, they soon lose their whiteness and 
take on a brownish shade. On account 
of this, as well as the poisonous character 
of the arsenic, they are very little used 
at the present time. Alloys of copper 
and arsenic are best prepared by pressing 
firmly into a crucible a mixture^ of 70 
parts of copper and 30 of arsenic (the 
copper to fee used in the form of fine 
'ihaMiigs) and fusing this mixture in a 
furnace with a good draught, under a 
cover of glass. 

Copper Iron. — The alloys of copper 
and iron are little used in the industries 
of the present day, but it would seem 
that in earlier times they were frequently 
prepared for the purpose of giving a con- 
siderable degree of hardness to copper; 
for in antique casts, consisting princi- 
pally of copper, we regularly find large 
quantities of iron, which leads to the sup- 
position that they were added intention- 
ally. 

These alloys, when of a certain com- 


position, have considerable strength and 
hardness. With an increase in the quan- 
tity of the iron the hardness increases, 
but the solidity is lessened. A copper 
and iron alloy of considerable strength, 
and at the same time very hard, is 
made of copper,^ 66 parts, iron, 34. 
These alloys acquire, on exposure to air, 
an ugly color inclining toward black, 
and are therefore not adapted for arti- 
cles of art. 

Copper Nickel. — A. Morrell, of New 
York, has obtained a patent on a nickel- 
copper alloy which ne^ claims is valu- 
able on account of its noncorrosive 
qualities, therefore making it desirable 
for ships, boiler tubes, and other uses 
where the metal comes much in contact 
with water The process of making the 
metal is by smelting ore containing sul- 
phide of nickel and copper, and besem- 
erizing the resultant matter. This is 
calcined in order to obtain the nickel 
and copper in the form of oxides. The 
latter are reduced in reverberating fur- 
nace with carbon, or the like, so as ta 
produce an alloy which preferably con- 
tains 2 parts of nickel and 1 part of 
copper. 

Delta Metal. — An alloy widely used for 
making parts of machinery, and also 
for artistic piloses, is the so-called 
Delta metal This is a variety of brass 
hardened with iron; some manufacturers 
add small quantities of tin and lead; 
also, in some cases, nickel. The follow- 
ing analysis of Delta metal (from the fac- 
tory at Dusseldorf) will show its usual 
composition; 



I 

II 

ni i 

IV 

V 

Copper ... 

55 94' 

55 80 

55.82 

54.22 


Zinc . . 

41.61 

40 07 

41.41^ 

42 25 


Lead 

0 72 

1 82 

1 0 76 

1,10 

0.67 

Iron. . ^ 

0 87 

1 >S 

0 86 

0 99 

i.ea 

Manganese 

0.81 

0 06 

1 3S 

1 00 


Nickel. . 

tra- 

ces. 

tra- 

ces 

0.06 

0.16 

Phosphorus 

0 013 

0 oil 

tra- 

ces. 

0.02 



I is cast, II hammered. III rolled,, 
and IV hot-stamped metal. ^ Delto' 
metal is produced by heating zinc yefjj 
strongly in crucibles (to about IfiOO® 
and adding ferromanganese or ‘^sjne^^f 
eisen,” producing an ^oy of per 
zinc and 5 per cent of iron CejmeranC" 
brass and a very small amount ol^cp|Mper' 
phosphate are also added. 
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Gong Metal. — A sotiorons for I 

cymbals, gongs, and tam»tams consists I 
of 100 parts of copper with 25 parts tin ’ 
Igmte the piece after it is cast and plunge ^ 
it into cold water immediately. 

Production of Mmargent.— This alloy 
consists of copper, i5()0 parts, nickel, 
350; tungsten, 25, and aluminum, 5 The 
metal obtained possesses a handsonw' 
white color and greatly resembh's silver. 

Minofor. — The so-called Minofor nieial 
is composed of copper, tin, antimony, zine, 
and 11 on in the following proportions: 


Copper 

Tin 

Antimony 

Zme 

Iron 


I II 

3 26 4 

67 53 66 

17 00 20 

8 04 0 


Mmargent and Minofor arc sometimes 
used in England for purposes m winch the 
ordinary Biitannia metal, 2 parts tm and 
1 part antimony, might equally well be 
employed, the latter surpasses both of 
them in beauty of color, but they arc, on 
the other hand, harder 


Retz Alloy. — This alloy, which resists 
the corrosive action of alkalies and acids, 
is composed of 15 parts of copper, 2 34 
of tin, 1.82 of lead, and 1 of antimony. 
It can be utilized in the manufacture of 
receivers, for which porcelain and ebo- 
nite are usually employed. 


Ruoltz Metal — This comprises 20 
parts of silver, 50 of copper, 30 of nickel. 
These proportions may, however, vary. 

Tissier^s Metal. — This alloy contains 
arsenic, is of a beautiful tombac red 
color, and very hard Its composition 
varies a great deal, but the peculiar alloy 
^ which gives the name is composed of 

f ppper, 97 parts , zme, 2 parts , arsenic, 
or 2. It may be considered a brass 
a very high percentage of copper, 
and hardened by trie addition of arsenic. 
It is sometimes used for axle bearings, 
^ but other alloys are equally suitable for 
this purpose, and are to be preferred on 
account of the absence of arsenic, which 
is always dangerous 


PILE ALLOYS. — Many copper- tin al- 
lop are employed for the making of files 
which, in distinction from the steel files, 
are designated composition files Such 
alloys have the following compositions; 


Geneva Composition Piles. 



I 

11 

Copper 

. . 64 4 

62 

Tm . 

18 0 

20 

Zinc . . 

10 0 

10 

Lead . . 

. . 7.6 

8 


VogeBs Compo**ition Files. — 

III IV V 

<h>|iprr. . 51 M 01 5 7,10 

*Vn\ . 2H.5 31 0 19.0 

Zinc . . . . 7H 0 . , BO 

Lead ... 7.0 H.5 BO 

VI. Anotlicr alloy for compomtion 
files is tsipper. H parts; tin. 2; /im% 
lead, 1 fused under a I’ovcr of borax. 

EASILY X?USIBLE OR PLASTIC AL- 
LOYS. 

(These have a fu.sing piunt u.sually 
below 300” F.) 

(See als<» Solders,) 

i Rosens Alloy. Bismuth, 2 parts* 
lend. 1 part; tin, I part. Melting pomt, 
F. 

IL Oarcet Alloy. T'hi.s is composed of 
8 parts of bi.smutfi. 5 lend, and 3 of tin. 
It melts at 170^^ V 3’<j impart greater 
fusibility. part of mercury is added; 
the fusiiig is then lowered to 149® F. 

III. Ncwt<m alloy melts at F., 
and IS composed id 5 puiLs of bismuth, 2 
of lead, and 3 of tin 

IV. ^ Wood’s Metal. 

.2 parts 

Lead.. . 4 parts 

Bismuth 5 to H parts 

This Hilvery, fine-grained alloy fuses 
between L5i® and 1(52” F, ami k ex- 
cclleutly adapted to soUlering. 

V. '— Bismuth, 7 parts, lead, 6 parts; 
cadmium, 1 part Melting point, 180® F. 

VI “*-Bisinuth, 7 to H pnrtsj hauk 4; 
tin, 2; ca<lruium, 1 to 2. Melting point, 
140® to H50® F, 

Other easily fusible alloys ; 

vu vni 11 

Lead .. I 2 S 

Tin 1 2 3 

Bivsmuth 1 1 1 

Melting Point .. . 258® F. 283® SIP 

Fusible Alloys for Electric Installa- 
tions. —T'hese alloy.s arc employed in 
electric installatioius as current inter- 
rupters. Serving as conductors on a 
short length of circuit, they melt as soon 
as the current be<‘()incs too strong Fol- 
lowing is the composition of some of 
these alloys 



Fusuur 

temper- 

ature 

hml 

Tin 

Bis- 

muth 

Cnd- 

mnim 

1... 

203° P. 

250 

500 

500 


11 . 

193° P. 

397 


532i 

71 

in 

168° P 

344 

*94 

500 

62 

IV,., 

158° P 

260 

1 148 

522: 

70 

v... 

150° P 

249 

142 

,501 

108- 

VI,, 

145° P. 

267| 186 

500 

100 
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These alloys are prepared by raelting 
the lead in a stearine bath and adding 
successively, and during the cooling, 
first, the cadmium, second, the bismuth, 
third, the tin It is absolutely necessary 
to proceed in this manner, since these 
metals fuse at temperatures ranging 
from 850° F (for lead), to 551° F. (for 
tin) 

Fusible Safety Alloys for Steam 
Boilers. — 



Bis- 

muth 

1 

Lead 

Zme 

Melting 

point 

Atmos 

pres- 

sure 

I. 

8 

5 

3 

212° F 

1 

II 

8 

8 

4 

235° F 

1 5 

III 

8 

8 

3 

253° F 

2 

IV, 

8 

10 

8 

266° F 

2 5 

V 

8 

12 

8 

270° F 

3 

VI 1 

8 

16 

14 

280° F 

3 5 

VII 

8 

16 

12 

285° F 

4 

VIII 

8 

22 

24 

309° F 

5 

IX. 

8 

32 

36 

320° F 

6 

X 

8 

32 

28 

330° F 

7 

XI 

8 ' 

30 

24 

340° F 

8 


Lipowitz Metal. — This amalgam is pre- 
pared as follows Melt in a dish, cad- 
mium, 3 parts, by weight, tin, 4 parts, 
bismuth, 15 parts, and lead, 8 parts, 
adding to the alloy, while still in fusion, 
2 parts of quicksilver previously heated 
to about 212° F The amalgamation 
proceeds easily and smoothly The 
liquid mass in the dish, which should 
be taken from the fire immediately upon 
the introduction of the mercury, is stirred 
until the contents solidify While Lipo- 
witz alloy softens already at 140° F and 
fuses perfectly at 158°, the amalgam has 
a still lower fusing point, which hes 
around 143!° P 

This amalgam is excellently adapted 
for the production of impressions of 
various objects of nature, direct im- 
pressions of leaves, and other delicate 
parts of plants having been made with its 
aid which, in point of sharpness, are 
equal to the best plaster casts and have 
a very pleasing appearance The amal- 
gam has a silver- white color and a 
fine gloss It is perfectly constant 
to atino^plioijc influences This amal- 
g.im Ini'? *il ‘'0 been used with good suc- 
cess for the making of small statuettes 
and busts, which are hollow and can be 
readily gilt or bronzed by electro-depo- 
ption. The production of small statues 
is successfully earned out by making a 
hollow gypsum mold of the articles to 
be cast and heating the mold evenly to 


about 140° F A corresponding quan- 
tity of the molten amalgam is then poured 
in and the mold moved rapidly to and 
fro, so that the alloy is thrown against the 
sides all over The shaking should be 
continued until it is certain that the amal- 
gam has solidified When the mold 
has cooled off it is taken apart and 
the seams removed by means of a sharp 
knife If the operation is carried on 
correctly, a chasing of the cast mass be- 
comes unnecessary, since the alloy fills 
out the finest depressions of the mold 
with the greatest sharpness. 

Amalgam for Plaster. — Tin, 1 part, 
bismuth, 1 part, mercury, 1 part. Melt 
the bismuth and the tin together, and 
when the two metals are in fusion add 
the mercury while stirring For use, 
rub up the amalgam with a little white of 
egg and brush like a varnish on the 
plaster articles 

Plastic Metal Composition. — I Copper 
oxide IS reduced by means of hydrogen 
or copper sulphate by boiling a solution 
of the same in -water with some zme filings 
in order to obtain entirely pure copper. 
Of the copper powder obtained in this man- 
ner, 20, 30, or 36 parts, by weight, accord- 
ing to the degree of hardness desired for 
the composition (the greater the quantity 
of copper used the harder will the composi- 
tion become), are thoroughly moistened 
in a cast-iron or porcelain mortar with 
sulphuric acid of 1 85 specific gravity; 
70 parts, by weight, of mercury are then 
added to this paste, the whole being con- 
stantly stirred When all the copper 
has been thoroughly amalgamated with 
the mercury, the sulphuric acid is washed 
out again with boiling water, and in 12 
hours after it has become cold the com- 
position will be so hard that it can be 
polished. It is impervious to the action 
of dilute acids, alcohol, ether, and boil- 
ing water It contains the same specific 
gravity, alike in the soft or the hard con- 
dition. When used as a cement, it can 
at any time be rendered soft and plastic 
in the following manner If applied 
while hot and plastic to the deoxidized 
surfaces of two pieces of metal, these 
latter will umte so firmly that in about 1(> 
or 12 hours the metal may be subjected 
to any mechanical process. The prop- 
erties of this composition render ^it 
very useful for various purposes, and it 
forms a most effective cement for fine 
metal articles which cannot be soldered 
in fire 

II — Bismuth, 5 5 parts; lead, 3; tin, 

HI Alloy d^Homburg. — Bismutli, 
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3 parts; lead, 3; tin, 3. This alloy is 
fusible at 251® F., and is of a silvery 
white It IS employed for repro<liK*tions 
of medals, 

IV. Alloy Valentine Rose — Bismuth, 

4 to 6 parts, lead, 2 parts; tin, 2 to 3 parts. 
This alloy fuses at 212® to 250® F. 

V Alloy Rose pcre — Bismuth, 2 
parts, lead, 2, tin, 2, This alloy fuses 
at 199® F 

The remainder are plastic alloys for 
rep^roducing cuts, medals, coins, etc.: 

VI. — Bismuth, 4 parts, lead, 2 parts; 
tin, 1 part ^ 

VII. — Bismuth, 3 parts; lead, 3 parts; 
tin, 2 parts 

VIII — Bismuth, 4 parts, lead, 2 parts; 
tin, 2 parts 

IX — Bismuth, 5 parts; lead, 2 parts; 
tin, 3 parts. 

^ X — Bismuth, 2 parts, lead, 2 parts; 
tin, 2 parts. 

Quick -Water. — That the amalgam 
may easily take hold of bronze objects 
and remain there, it is customary to 
coyer the perfectly cleansed and shining 
article with a thin coat of mercury, which 
, is usually accomplished by dipping it into 
a so-called quick-water bath 

In the form of minute globules the 
mercury immediately separates itself 
from the solution and clings to the bronze 
object, which thereupon presents the 
appearance of being plated with silver. 
After It has been well rinsed in clean 
water, the amalgam may be evenly and 
without difficulty applied with the 
scratch brush 

This quick- water (in reality a solution 
of mercurous nitrate), is made in the sim- 
plest manner by taking 10 parts of mer- 
cury and pouring over it 11 parts of 
^nitric acid of a specific gravity equal to 
' 1 33, now let it stand until every part 
of the mercury is dissolved; then, while 
stirring vigorously, add 540 parts of 
water This solution must be kept in 
^ rfilosed flasks or bottlca lo pie\eiifc im- 
purities, such as dust, etc liom fallme 
into it ^ 

The preparatory work on the object 
, to be gilded consists mainly in cleansing 
It from every trace of oxidation Fir^t, 
^ annealed by placing it in 

a bed of glowing coal, care being c\er- 
I that the heating be urnfoim 

When cooled, this piece is plunged into 

bath in 

to dissolve in a measure the oxide 
IS dipped in a 36® nltric-acid bath, 
specific gravity equal to 1 33, and 
■ bmished off with a long brush; it is now 
capped into rntne acid into which a little 


inmpblrtck iuid table Halt have ^ 
thrown. U is now ready for washbff 
xn clean water and drying hi unsoil4 
.sawdust. U is of the greatest importance 
that t!ie .surface ti» be gibled should ath 
near <»f a pale yellow tint ail over. IfV 
l>e too HiiKHitli the gold will not take hold 
easily, and if it be ttm dull it will require 
too imieli gold to cover it. ^ 

I 

GOLD ALLOYS : 

Colored Gold AMop, --The alloys olf 
gold with copper have a reddish tinga^^; 
those of gold with silver are whiter, luid’ 
an alloy^ of gobi, silver, ami copper to- 
gether is <bstingiiwluHi by a greeni^^ 
tone. IVlanufacturer.s of gi>ld waW 
niake use of these liifTereuI colors, 
piece being freipiently composed 
several piece.s of varying eolor. Below; 
are given some of these alloys, withtheir^ 
colors: 



1 ihiUl 

1 Hih'w 

ropjK'r 


^ Cad-^' 
mim > 

1. 

2.(1 

i 

1 0 




ir . 

75 9 

10. « 

« 1 


8.4 , 

in. 

74 . (1 

n.4 

9 7 


4,8 p 

IV.. 

75 . 0 

12.0 

1 < • 


12.5/ 

V. 

1 0 

2.0 



' .. .1 

VI. 

4 0 

s.o 

i.o 


} 

VIL, 

14.7 

7 0 1 

0 0 

.... 


vm.. 

14.7 

9.0 1 

4 0 


. .4 

IX. 

3 0 

1.0 

1.0 



X.. 

10 0 

1.0 

4.0 

. 


XL. 

1.0 


1,0 



XIL. 

1 0 


2.0 


*■ • * 

XIIL, 

30,0 

3.0 


2.0 

.. h 

XIV. 

4.0 



1.0 

, 

XV . 

29 0 ■ 

li.o 



* * . 

XVI . 

1 3 



i 6 

' 4 ^ 


Nos. 1, 11, III, and IV are gi eon gold,' 
No. V is pale yellowy Nos. VI, Vll, and 
Vni bright yellow; Nos IX and X pale^j 
red. Nos XI and XII bnght red, Noifei 
XIII, XIV, and XV gray: while 
XVI exhibits a bluisli tint The finishWf 
gold waie,^ before benig ])ut upon the! 
market, is subjected to a speeiiil treat- 
raent, consisting either in the simple 
piekling or in the so-uilled colorln^^^ 
which operation is conducted cspecialfyl 
with alloys of low' degree of fineness, tMi 
object being to give the layers a 
ficial layer of pure gold. M 

The presence oi silver oonsiderabiS 
modifies the color of gold, and the jewel- ^ 
ei makes use of this property to obtain i, 
alloys of various shades The following’* 
proportions are to be observed, viz. : ‘ ^ 
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Color of Gold 

Gold 

per 

Silver Copper 
per per 

I 

Green 

1,000 

750 

1,000 

250 

1,000 

II 

Dead leaves 

700 

300 


III 

Sea green 

600 

400 


IV 

Pink 

750 

200 

50 

V 

English yellow. 

750 

125 

125 

VI 

English white 

750 

150 

100 

VII 

Whiter 

750 

170 

80 

VIII 

Less white 

750 

190 

60 

IX 

Red 

750 


250 


Other colored gold alloys are the fol- 
lowing 

X Blue. — Fine gold, 75, iron, 25 

XI Dark Gray. — Fine gold, 94, 
iron, 6 

XII Pale Gray. — Fine gold, 191, 
iron, 9 

XIII Cassel Yellow —Fine gold, 75, 
fine silver, 121, rose copper, 121 

The above figures are understood to 
be by weight 

The gold solders, known in France 
under the names of soudures au quart 
(13J carat), au tiers (12 carat), and au 
deux (9 carat), are composed of 3, 2, or 
1 part of gold respectively, with 1 part of 
an alloy consisting of two-thirds silver and 
one-third copper Gold also forms with 
aluminum a series of alloys of greatly vary- 
ing coloration, the most curious of them, 
composed of 22 parts of aluminum for 88 
parts of gold, possessing a pretty purple 
shade But all these alloys, of a highly 
crystalline base, are very brittle and can- 
not be worked, for which reason their 
handsome colorings have not yet been 
capable of being utilized 

Enameling Alloys. — I Transparent. 
— This alloy should possess the property 
of transmitting rays of light so as to give 
the highest possible effect to the enamel 
The alloy of gold for transparent green 
should be pale, a red or copper alloy 
does not do for green enamel, the copper 
has a tendency to darken the color and 
thus take away a part of its brilliancy 
The following alloy for trg.nsparent 
green possesses about the nearest print, 
in color, to the enamel — which should 
represent, as near as possible, the color 
and bnllKincy of the emerald— that can 
be arrived at. 

ozs dwts grs 
Fine gold 0 18 8 

Fine silver . . * 0 1 6 

Fine copper 0 0 10 

No borax mu«!t be used in the melting 
<01 this alloy, it being of a more fusible 
nature than the ordinary alloy, and will 
not take so high a heat in enameling 

II Fed Enamel.— The enamel which 
forms this color being of a higher fusing 


point, if proper care be not taken, the 
gold will melt first, and the work become 
ruined In the preparation of red enam- 
el, the coloring matter is usually an oxide 
of gold, and this so raises the tempera- 
ture at which It melts that, in order to 
prevent any mishap, the gold to be enam- 
eled on should be what is called a 22- 
carat red, that is, it should contain a 
preponderance of copper in the alloymg 
mixture so as to raise tne fusing point of 
the gold The formula is. 

ozs dwts grs 
Fine gold 0 18 8 

Fine silver . 0 0 10 

Fine copper. .016 

Gold-leaf Alloys. — All gold made into 
leaf IS more or less alloyed The gold 
used^ by the goldbeater is alloyed ac- 
cording to the variety of color required. 
Fine gold is commonly supposed to be in- 
capable of being reduced to thin leaves. 
This, however, is not the case, although 
its use for ordinary purposes is unde- 
sirable on account of its greater cost It 
also adheres by contact of one leaf with 
another, thus causing spoiled material 
and wasted labor, but for work exposed 
to the weather it is much preferable, as 
it is more durable and does not tarnish 
or change color 

The following is a list of the principal 
classes of leaf recognized and ordinarily 
prepared by beaters with the proportion 
of alloy they contain: 




Gold 

Silver Copper 



grs 

grs 

grs 

I 

Red gold 456-460 


20-24 

II 

Pale red 

464 


16 

III 

Extra deep 

456 

12 

12 

IV 

Deep 

444 

24 

12 

V. 

Citron 

440 

30 

10 

VI 

Yellow 

408 

72 


VII 

Pale yellow 

384 

96 

. . 

VIII. 

Lemon 

360 

120 


IX 

Green or pale 

312 

168 

. . 

X 

White 

240 

240 


Gold-Plate Alloys. 

— Gold, 92 

parts; 


copper, 8 parts 

II — Gold, 84 parts, copper, 16 parts. 

III — Gold, 75 parts; copper, 25 parts. 


IMITATION GOLD. 

I. — One hundred parts, by weight, of 
copper of the purest quality, 14 of zinc 
or tin; 6 of magnesia, i of sal ammoniac, 
limestone, and cream of tartar The 
copper IS first melted, then the magnesia, ^ 
sal ammoniac, limestone, and cream ol‘ 
tartar in powder are added separately 
and gradually The whole mass is kept^. 
stirred for a half hour, the zinc 
being dropped in piece by piece, the'stMj-. 
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”“i? “P **11 tlx-T nielt. Fi- 

nally the crucible is covered and the mass 
IS kept m fusion 35 minutes and, the same 
being removed, the metal i.s poured into 
molds, and is then ready for use. The 
^lov thus made is said to he fine-grained, 
malleable, takes a high polisli, and does 
not easily oxidize. 

n — An iiivenfiou, nalented in Cei- 
many, covers a met illie all.n, to take 
the place of gold, which, even 'if e\ posed 
for some time to the action of ammonia- 
cal and acid vapors, does not oxiilme or 

‘i *1““ ''■PPwn’anee 

f genuine gold without eontaining the 
slightest admixture of lh.it uietal. ^Tlie 

the approximate ratio of ZOO to (i, and is 
**<*^*118 to molten copper, 
of llVt rea.chcd a certain ilegrce 

When*tbe ^ ^ percentage of antimony 
»nH ® antimony has kewise melted 
eono intimate union with the 

copper, some charcoal ashes, magne- 
«um, and lime spar are added to the mass 
when the latter Ts still in the crucible 

ing cheap gold ware, and is excellent for 

pure® ahH 'i^ exacS tlmt of 

pure gold, and does not change in the air 
Artie es made of Nuremberf gold need 
their coir uSder 

i?® usage, even the fracture of 

this alloy shows the pure gold color Th#> 

P IV 1/ aluminum. 

T\ I. ^ drawn into wire, consists oi 
5 of .?iK er aluminum, and 2 to 

posTtmniiSSSimiSf ^ 

g®PP«. 90 5 58^8 

Lead ; 

k.S 

manufactured from°rt Tnd • 

used by the mn w. t’ *® widely 

bronze ornaments ^ cturers of imitation j 

swRSr.Ssa i 


gopp®*- Ksi 89 ^ 

; ifr 9.3 9,9 

5 y. J “*;• ** *• '• 0.6 

Jt lUlS Jl IJUC Color nwrl 

j fiiriiK'ily niiu-h used in making button 

fiiler al'rr I '•'‘"^O'hhng ft 

I -lifer alloys, however, surpass il in £1 

and it has fallen sonlevv “d S 

One variety _of Mannheim gold 
<'<>lle<l. contains l..to parts of 

Mosaic Gold. --'rhis is an alloy com. 
po.sed.-\nth slight diwiations—of loy 
parts of copper and M) fo r>r, of nine, ft 

flfn/'’ ‘'olor, closely resembiiii 

that of gold, and is di.sfingui.shcd by !• 
'®®ry tipu sniin, which makes it cspecilllv 
suitable for the nianufaetiire of eastui®' 
which are afterwards to he gilded t£ 
best method of obtaining a thoroughlv 
homogeneoiis mixture of the two nS 

of the /un<* to ho usod, pla<*e the cov^ 
e<)v"e”r of f **“'1 under a 

hL Hiniill pieces anil 
h«"at(d almost to nndting, ami when 

ftTfsf ! CTUeililekc liiuTd thS 

It in, a small portion at a time, stirrik 

of th*e ^ i *'**'*n‘**e U mi-xturf i 

of the metals as po.s.siI>le. 

so eft?**! (French Gold),-Thft^ 

eb'sfi I'mieh gold, when polished, sal 

that Rol'l in coI#1 

that It can scarcely lie distinguished froidi 

vnlnlw’**'^*''” %aiiliful color, it hasthfet 
valuable properties of being very ductiW, 

' stamo!!'n“r'‘‘’ ®“««y be:; 

takM*^ 1 ^*1 “"^i shape; itisd,! 

used fori^'"" bs Ireiiuently ; 

forks Ito 1 ^ . roaiuifiu‘ture of .spoons, • 
nose 00**1’’ ***** ««.suitai)le for this pur- ^ 
?ooLr 00*'?***“,°? *bc large amount ot ^ 
iunil ^***k***py *”ini’ '■^ndoring it in.s,‘. 
prenarinl?.!**.*^^ *n' '^^0 directions for j 

preparing this alloy vary creatlv The k 

fheloIWi**^ •’**““" Parls'^fS.ii^; show 
tne lollowing composition, ; 

Connp^ I II III"^ 

Zi7c^ 99 80.5 86.21i 

10 14.5 31.52 ;i 

Iron 9,48 1 

oreideis thefol., | 

copper and ( 

Magnesia ® ll 

hmf ^ ammoniac, 1 8 otjJ 

time, and 9 of crude tartar. Stir agaii^p 
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thoroughly, and add 17 parts of granu- 
lated zinc, and after mixing it with the 
copper bjY vigorous stirring keep the 
alloy liquid for one hour. Then care- 
fully remove the scum and pour off the 
alloy 

Pinchbeck. — This was first manufac- 
tured m England Its dark gold color 
is the best imitation of gold alloyed with 
coppei Being very ductile, it can easily 
be rolled out into thin plates, which can 
be given any desired shape by stamping. 
It does not readily oxidize, and thus 
fulfills all the requirements for making 
cheap jewelry, which is its principal use. 

Copper . 88 8 93 6 

Zinc . . . . 11 ^ 6 4 

Or 

Copper 2 1 1 28 

Zinc 0 7 

Brass . . . 10 0 7 

Palladium Gold. — Alloys of gold, cop- 
per, silver, and palladium have a brown- 
ish-red color and are nearly as hard as iron 
They are sometimes (although rarely) 
used for the bearings for the axles of the 
wheels of fine watches, as they invite little 
friction and do not rust in the air The 
composition used in the Swiss and Eng- 
lish watch factories consists usually of 
gold 18 parts, copper 13 parts, silver 11, 
and palladium 6 

Talmi Gold. — The name of talmi gold 
was first applied to articles of jewelry, 
chains, earrings, bracelets, etc , brought 
from Pans, and distinguished by beau- 
tiful workmanship, a low price, and 
great durability Later, when this al- 
loy had acquired a considerable reputa- 
tion, articles were introduced under the 
same name, but which were really made 
of other metals, and which retained their 
beautiful gold color only as long as they 
were not used The fine varieties of talmi 
gold are manufactured from brass, cop- 
per, or tombac, covered with a thin plate 
of gold, combined with the base by roll- 
ing, under strong pressure ^ The plates 
are then rolled out by passing through 
rollers, and the coating not only acqmres 
considerable density, but adheres so 
closely to the base that the metal will 
keep its beautiful appearance for years 
Of late, many articles of talmi gold 
have been introduced whose gold coat- 
ing IS produced by electroplating, and 
IS in many cases so thin that hard 
rubbing will bring through the color of 
the base. Such articles, of course, are 
not durable In genuine talmi gold, the 
coating, even though it may be thin, ad- 
heres very closely to the base, for the rea- 


son that the two metals are actually 
welded by the rolling, and also because 
alloyed gold is always used, which is 
much harder than pure gold The pure 
gold of electroplating is very soft The 
composition of some varieties of talmi 
gold are here given It will be seen that 
the content of gold vanes greatly, and 
the durability of the alloy will, of course, 
correspond to this The alloys I, II, III 
are genuine Pans talmi gold, IV, V, and 
VI are electroplated imitations; and 
vll is an alloy of a wrong composition, 
to which the gold does not adhere firmly; 


Copper Zinc Tm Iron Gold 

I. 89 9 9 3 1 3 

II. 90 8 8 3 0 9 

III 90 0 8 9 0 9 

jy ( 90 7 89 0 ) 

I 88 2 11 4 f ^ ^ 

V { 87 5 12 4 i 

^ } 83 I 17 0 [ ^ ^ 

^ I 84 5 15 8 [ 0 

VII 86 0 12 0 1 1 0.3 .. . 


Japanese Alloys. — In Japan some 
specialties m metallic alloys are in use of 
which the composition is as follows* 
Shadke consists of copper with from 1 to 
10 per cent of gold Articles made from 
this alloy are laid in a pickle of blue 
vitriol, alum, and verdigris, until they 
acquire a bluish-black color. 

Gm-shi-bu-ichi is an alloy of cop^T 
contaimng 30 to 50 per cent of silver, Xt 
possesses a peculiar gray shade 

Mokume consists of several con: posi- 
tions Thus, about 30 gold foils (gen- 
uine) are welded together with shaake, 
copper, silver, and gui-shi-bu-ichi and 
pierced The pierced holes are, after 
firmly hammering together the plates^ 
filled up with the above-named pickle. 

The finest Japanese brass consists of 
10 parts copper and 8 parts zinc, and is 
called siachu The bell metal kara kane 
IS composed of copper 10 parts, tin 19 
parts, iron 0 5 part, and zinc 1 5 parts. 
The copper is first fused, then the re* 
maimng metals are added in rotation. 


GERMAN SILVER OR ARGENTAN, 
The composition of this alloy varies 
considerably, but from the adjoined fig- 
ures an average may be found, which 
will represent, approximately, the normal 
composition: 


Copper ....... 50 to 66 parts 

Zinc ... .... 19 to 31 parts 

Nickel . 13 to 18 parts 


The properties of the different kindsi, 
such as their color, ductility, fusibifife- 
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etc., vary with the proportions of the 
single metals ^ For making vspoons, forks, 
cups, candlesticks, etc , the most suiiable 
proportions are 50 parts of copper, ^^5 of 
zinc, and 25 of nickel This inelal has 
a beautiful blue-white color, and does 
not tarnish ea^sily. 

, German silvei is sometimes so brittle 
that a spoon, if allowed to fall upon the 
floor, will break; this, of eourse, indieates 
faulty composition But the following 
table will show how the eharaeter of the 
* alloy changes with the varying percent- 
age of the metals composing it. 



Copper 

Zinc 

Nickel 

Quality 

I. 

8 

3 5 

4 

Finest quality. 

II. 

8 

3 5 

6 

Beautiful, but 
lefiaclory. 

HI. 

8 

6 5 

3 

Ordinary, 
readily fus- 
ible 

IV 

52 

26 0 

22 

Inrst quality 

V 

59 

30 0 

11 

Second quality 

Vl 

63 

31 0 

6 

Third quality. 


The following analyses give further 
particulars m regard to difterent kinds 
of German silver 


For sheet 

Cop- 

per 

Zmo 

Nickel 

Lead 

Iron 

(French) 

50 0 

31 3 

18 7 



(French) . 

50 0 

30 0 

20 0 



french) 

Vienna. 

58 3 
SO 0 

25 0 
25 0 

16 7 
25 0 


' 

Vienna 

55 6 

22 0 

22 0 



Vienna 

60 0 

20 0 

20 0 



Berlin 

54 0 

28 0 

18 0 



Berlin 

55 5 

29 1 

17 5 



English 

63 34 

17 01 

19 13 



English 

62 40 

22 15 

15 05 

i 

1 


English 

62 63 

26 05 

10 85 



English 

57 40 

25 

13 0 


8 6 

Chinese 

26 3 

36 8 

36 8 



Chinese 

43 8 

40 6 

15 6 



Chinese 

45 7 

36 9 

17 9 

1 


Chinese 

40 4 

25 4 

31 6 


26 

Castings 

48 5 

24 3 

24 3 

29 

Castings 

54 5 

21 8 

21 8 

1 9 


Castings 

58 3 

19 4 

19 4 

2 9 


Castings 

57 8 

27 1 

14 3 

0 8 


Castings 

57 

20 0 

20 0 

30 

• 


In some kinds of German silver are 
Jound varying quantities of iron, man- 
tin, and very frequently lead, 
ra^dded for the purpose of changing the 
i^Spirppertiea of the alloy or cheapening the 
of production But all these metals 
' ^ve a detrimental rather than a bene- 
j,; ^lal effect upon the general character of 
^hoy,. and Especially lessen its power 


of resistance to the action (d dilute aoK^ff 
one <»f its most vuluahle propeitel!! 
law! makes it nuu-e fusible, tin 
somewhat as in hrou/(‘, making it densel^* 
ami more resonant, and enabling it to * 
take a bigbei pohslu iron or man- 

ganese tlu' ali<>y is \\iiitei% but it h^\ 
(‘otiies at lln^same time mt>re ndractory. 
id its iendeney tossard brittleness at, 

i(Tease<i. ; I 


:l 

so.,: 


and 
me 

SUBSTITUTES FOR GERMAW 

VER, 

Then* an* many fornutlu.s for 
which ('laim to be .substitutes for 
man .silver; but no om* of them has yeli 
become an article of gemera! t‘«>mmerc^| 
It will be sutrn*i<mt to note these m0i4i 
teuiilH briefly, giving the composition of | 
the most important. f| 

Nickel Bronze, 'rids is picpared byt 
fusing togethm* very higlily purified] 
nickel (9<b5 per cent) with copper, 
and zinc A bronze is produced eontain«^| 
lug 20 per cent of m<*kel, light-colored 
and very har<l. 4; 

Bismuth Bronze. — | 

I n m IV I 

U 0 45 0 00,0 47.^1 

24.0 iH.$ 10.0 aa.w 

50.0 . . . ...1 

1.0 


Copper . 
Nickel.. . 
Antimony. 
Bnsmuth 

Tm 

Zinc 

Aluminum. 


1 0 
10.0 
21.5 


1.0 
15.0 
20 0 
1,0 


I IS hard and very lustrou.s, stutabH^ 
for lamp reflectors and axle bearings; l|i 
is hard, resonant, and not a fleeted byj 
sea water, for parts of ships, pipes, teib 
maph wires, and piano strings; III an 
IV are for cups, spoons, etc. 

Manganese Argentan. — 

Copper . ... 52 to 50 parts 

Nickel . . . 17 to 15 

Zinc . . ... 5 to 10 

Manganese ... 1 to 5 

Copper, with 15 per 
cent phosphorus. S to 5 ** , 

Readily cast for objects of art 
Aphtite. — 

Iron . , 66 parts^ 

Nickel 28 ** 

Tungsten 4 ** ; 

Copper 5 , 

Arguzoid. — 

Copper . ...... 55.78 part$< 

Zinc , . ....... 28 198 r 

Nickel 18 406 \ 

Tin 4.085 ^ 

Lead 8.544 

Silver white, almost ductile, suited fo# ; 
artistic purposes ' 
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Ferro -Argentan. — 

Copper .. 70 0 parts 

Nickel . , 20 0 

Zinc . 5 5** 

Cadmium 4 5 ** 

Resembles silver; worked like German 
silver 

Silver Bronze. — Manganese, 18 per 
cent, aluminum, 1 2 pei cent, silicium, 
5 per cent, zinc, 13 per cent, copper, 67 5 
per cent The electric resistance of sil- 
ver bronze is greater than that of Ger- 
man silver, hence it ought to be highly 
suitable for rheostats 

Instrument Alloys. — The following 
are suitable for physical and optical in- 
struments, metallic mirrors, telescopes, 
etc 

I — Copper, 62 parts, tm, 33 parts; 
lead, 5 parts 

II — Copper, 80, antimony, 11 , lead, 9 

III — Copper, 10, tin, 10, antimony, 
10, lead, 40. 

IV — Copper, 30; tin, 50, silver, 2, 
arsenic, 1 

V — Copper, 66, tin, 33 

VI — Copper, 64; tm, 26 

VII — Steel, 90, nickel, 10. 

VIII — Platinum, 60, copper, 40. 

IX — Platinum, 45 , steel, 55 

X — Platinum, 55, iron, 45 

XI — Platinum, 15, steel, 85 

XII — Platinum, 20; copper, 79; ar- 
senic, 1 

XIII — Platinum, 62; iron, 28; gold, 

10 . 

XIV. — Gold, 48; zinc, 52 

XV. — Steel, 50, rhodium, 50 

XVI — Platinum, 12; indium, 88. 

XVII. — Copper, 89 5, tin, 8 5; zme, 2 

LEAD ALLOYS. 

The following alloys, principally lead, 
are used for various purposes* 

Bibra Alloy — ^This contains 8 parts of 
bismuth,, 9 of tin, and 38 to 40 of lead. 

Metallic Coffins. — Tm, 40 parts, lead 
45 parts, copper, 15 parts. 

Plates for Engraving. — ^I. — Lead, 84 
parts; antimony, 16 parts 

II — Lead, 86 parts; antimony, 14 
parts. 

III — Lead, 87 parts; antimony, 12 
parts; copper, 1 part. 

IV. — Lead, 81 parts; antimony, 14 
pari-., tin, 5 parts. 

V — Lead, 73 parts; antimony, 17 
parts. Zinc, If) parts 

VI —Tm, 53 parts; lead,. 43 parts; 
antimon'v, 4 payts. 


Hard lead is made of lead, 84 parts; 
antimony, 16 parts. 

Sheet Metal Alloy. — 

Tm .... .35 parts 

Lead . . 250 parts 

Copper . . . 2 5 parts 

Zinc . 0 5 part 

This alloy has a fine white color, and 
can be readily rolled into thin sheets. 
For that reason it is well adapted for 
lining tea chests and for the production 
of tobacco and chocolate wrappers The 
copper and zinc are used in the form 
of fine shavings The alloy should be 
immediately cast into thin plates, which 
can then be passed through rolls. 

MAGNETIC ALLOYS. 

Alloys which can be magnetized most 
strongly are composed of copper, man- 
ganese, and aluminum, the quantities of 
manganese and aluminum being pro- 
portional to their atomic weights (55 0 to 
27 1, or about 2 to 1) The maximum 
magnetization increases rapidly with 
increase of manganese, but alloys con- 
taining much manganese are exceedingly 
brittle and cannot be wrought Tne 
highest practicable proportion of man- 
ganese at present is 24 per cent. 

These magnetic alloys were studied by 
Hensler, Haupt, and Starck, and Gum- 
lich has recently examined them at the 
Physikalisch - techmsche Reichsanstalt, 
with very remarkable and interesting re- 
sults 

The two alloys examined were com- 
posed as follows* 

Alloy 1. — Copper 615 per cent: man- 
ganese, 23 5 per cent, aluminum, 15 per 
cent; lead, 0.1 per cent, with traces of iron 
and sihcon 

Alloy II — Copper, 67 7 per cent; 
manganese, 20 5 per cent; aluminum, 
10 7 per cent; lead, 1 2 per cent, with 
traces of iron and silicon. 

Alloy II could be worked without dif- . 
ficulty, but alloy I was so brittle that it 
broke under the hammer. A bar 7 inches 
long and J inch thick was obtained by 
grinding This broke in two during the 
measurements, but, fortunately, without 
invalidating them. Such a material is 
evidently unsuited to practical uses ^ 

The behavior of magnetic alloys at ^ 
high temperatures is very peculiar Al- ‘ 
loy I IS indifferent to temperature chan- 
ges, which scarcely affect its magnetic 
properties, but the behavior of^ alloy II..is 
very dlifferent Prolonged neating to 2359-*^ 

F produces a great increase in its capa-^ 
bility of magnetization, which, after 544^ i 
hours’ heating, rises from 1 9 to 3-2 .1 
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cfauss, approaching the strength of 
I But when alloy H is heaie<i to 
F , its capability of magneli/<ation fulls 
again and the material suffers permanent 
injury, which can be partly, but not 
wholly, cured by prolonged h<uiting. 

Another singular phenomenon was 
exhibited by both of these alloys. W hen 
a bar of iron is magnetized by an elect rie 
current, it acquires its full magnet i<* 
strength almost instantaneously on the 
closure of the circuit. The magnetic 
alloys, on the contrary, do not attain 
their full magnetization for several min- 
utes In some of the experiments a 
gradual increase was observed even after 
the current had been flowing five minute.H. 

In magnetic strength alloy I proved 
far superior to alloy 11, which con- 
tained smaller proportions of manga- 
nese and aluminum Alloy J showed 
magnetic stiengths up to 4 5 kjlogauss, 
while the highest magnetization tib- 
tamed with alloy II was only 1.9 ktlo- 
gauss But even alloy II may be (‘alleil 
strongly magnetic, for its maximum mag- 
netization IS about one-tenth that of good 
wrought iron (18 to 20 kilogauss), (^r 
one-sixth that of cast iron (10 to 12 
kilogauss) Alloy I is nearly equal in 
magnetic properties to nickel, which can 
be magnetized up to about 5 kilogauss. 

MANGANESE ALLOYS : 

Manganese bronze is a bronze de- 
prived of its oxide by an admixture of 
manganese The manganese is uswl as 
copper manganese containing 10 to 80 
pr cent manganese and added to the 
bronze to the amount of 0 5 to 2 per cent. 

Manganese Copper.— The alloys of 
copper with manganese have a beauti- 
ful silvery color, considerable ductility, 
great hardness and tenacity, and are 
more readily fusible than ordinary 
bronze A special characteristic is that 
they exactly fill out the molds, with- 
out the formation of blowholes, and pre- 
sent no difficulties in casting 

Cupromanganese is suitable for many 
prposes for which nothing else but 
bronze can advantageously be used, and 
production is no greater 
Chan that of genuine bronze fit pre- 
f the copper is used m the 

torim'^fine grains, obtained by pouring 
melted popper into cold water. These 
^ams are mixed with the dry 
<^ae of iismnganese, and the mixture put 
‘ ^ crucible holding about 66 pounds. 

Enough space must be left in the cruci- 
Die to alltbw a thick cover of charcoal, 
as tne matoapse oxidizes easily. The 
crucible is^^d m a weU-drawiag 


wind furmicc and subjected to a strong 

w lute bcsit. I he usuW of manganese ^ 

complcf*q\ reduced to mnngaiH^His which 
at once coinlanc^ witli the copper to fom 
an In order to present, as far as 

posHtIde, the ncccHH id air to the fusbff 
nms% it iH {uh iMdilc to cover the crucible 
with a lid winch huH an aperture in the 
center for the encupc of the earbonic 
tixide formed dnnng the reduction. 

When the reduiditni U complete and 
the metiiH fu'<ed» the lid w removed and 
the contentH of Ifie cnieibie stirred with 
an iron rod* in onier 1<» make the allot 
as homogeneous ns possible. By ro- 
pealed remelting of the cu pro manganese 
a considerable 4|nantily of the man- 
ganese is rt‘eon\erted into oxide; it is 
therefore, mivisahle to make the casts 
<iir<mtiy from the erneildc. When poured 
miU the »ib»y rapidly s<di<iifies, and 
semhles in appearance good German - 
•silver. Another reHs»m for avoiding re^ 
melting is that the erueible Is strongly 
aUiuketl bv the cupromanganese, and 
can lie used but a f4‘w times. 

^riie lM*st kimls of cupromanganese 
contain between 10 and 80 per c^ent of 
manganese. They Imve a beautiful 
white <sdor. are har<b tougher than cop 
per, and cun be worked umler the ham-’ 
iner or with rolls. Hmne varieties of 
cupromanganese whiidi are especially 
vafualde for technical purposes are given . 
below: 


< 'upper . . . , 
Manganese 
YJne.. ... 
Tin.... .. . 
Nickel . . , . 


Ill IV 
65 60 


^ Mamganln, This is an alloy of copper; « 
nh'kel, aiul manganese for electric re? ' 
sistaiK'es. 

MIRKOR ALLOYS : 

Amalgams for Mirrors,— I Tin* 1^] 
parts; mercury, 89 parts, 

II.— F<ir curved mirrors. Tin, 1 part; 
lead, 1 part; bismuth, I part; mercury, 0 
parts, 

in.— For glas.s Imlls. Tin, 80 parts; 
mercury. 20 parts. 

IV, -»-5letaIlic ccffient. ('upper, 60^ 

parts; mercury, 70 imrts, ; 

V, —Mirror metal. Gopper, tOOparts;'. 

tin, 50 parts; ('hinese clipper, 8 partn^ 
lead, 1 part; antimony, 1 part. 4 1 

Refiector Metals. — I. — (Cooper’s 
Copper, S5 parts; platinum* 6; zinc, 
tin, 16.5; arsenic, L On account of theij 
hardness of this alloy, it takes a very 
high polish; it k impervious to the efew 
of the weather, ana is therefore reraafk^,. 
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ably well adapted to the manufacture 
of mirrors for fine optical instruments 

II — (Duppler’s ) Zinc, 20 parts, sil- 
ver, 80 parts 

III — Copper, 66 22 parts; tin, 33 11 
parts, arsenic, 0 67 part 

JV ' — Copper, 64 parts, tin, 32 parts, 
arsemc, 4 parts. 

V — Copper, 82 18 parts, lead, 9 22 
parts, antimony, 8 60 parts 

VI — (Little’s ) Copper, 69 01 parts, 
tm, 30 82 parts, zinc, 2 44 parts, arsenic, 

1 83 parts 

Speculum Metal. — Alloys consisting 
of 2 parts of copper and 1 of tm can 
be very brilliantly polished, and will 
serve for mirrors Good speculum metal 
should have a very fine-grained fracture, 
should be white and very hard, the high- 
est degree of polish depending upon these 
qualities A composition to meet these 
requirements must contain at least 35 to 
36 per cent of copper Attempts have 
frequently been made to increase the 
hardness of speculum metal by additions 
of nickel, antimony, and arsenic With 
the exception of nickel, these substances 
have the effect of causing the metal to 
lose Its high luster easily, any consid- 
erable quantity of arsenic in particular 
having this effect 

The real speculum metal seems to be 
a combination of the formula Cu 4 Sn, 
composed of copper 68 21 per cent, tin 
31.7. An alloy of this nature is some- 
times separated from ordnance bronze 
by incorrect treatment, causing the so- 
called tin spots, but this has not the pure 
white color which distinguishes the spec- 
ulum metal containing 31 5 per cent of tin 
By increasing the percentage of copper 
the color gradually shades into yellow, 
with a larger amount of tin into blue It 
is dangerous to increase the tin too much, 
as this changes the other properties of the 
alloy, and it becomes too brittle to be 
worked. Below is a table showing differ- 
ent compositions of speculum metal The 
standard alloy is undoubtedly the best 

Arse- Sil- 

Copper Tin Zinc me ver 

Standard 

alloy 68 21 31 7 
Otto’s 

alloy 68 5 31 5 . ... 

Richard- 

son’salloy65 3 30 0 0 7 2. 2. 

Sollit’s al- 
loy . 64 6 31 3 4 1 Nickel . 

Chinese 

speculum 

metal . 80.83 .... 8.5 Anti- 

mony 

OldRoman 63.39 19.05 . 17.29 Lead 


PALLADIUM ALLOYS. 

I — An alloy of palladium 24 parts, 
gold 80, is white, hard as steel, unchange- 
able in the air, and can, like the other 
alloys of palladium, be used for dental 
purposes 

II — Palladium 6 parts, gold 18, sil- 
ver 11, and copper 13, gives a reddish- 
brown, hard, and very fine-grained 
alloy, suitable for the bearings of pivots 
m clock works 

The alloys of most of the other plati- 
num metals, so called, are little used on 
account of their rarity and costliness 
Indium and rhodium give great hardness 
to steel, but the commercial rhodium 
and indium steel, so called, frequently 
contains not a trace of either The alloy 
of indium with osmium has great hard- 
ness and resistance and is recommended 
for pivots, fine instruments, and points 
of ship compasses 

Palladium Silver — This alloy, com- 
posed of 9 parts of palladium and 1 of 
silver, IS used almost exclusively for den- 
tal purposes, and is well suited to the 
manufacture of artificial teeth, as it does 
not oxidize An alloy even more fre- 
quently used than this consists of plati- 
num 10 parts, palladium 8, and gold 6 

Palladium Bearing Metal. — This alloy 
is extremely hard, and is used instead of 
jewel bearings in watches It is com- 
posed of palladium 24 parts, gold 72, 
silver 44, copper 92 

PLATINUM ALLOYS. 

Platinum has usually been alloyed 
with silver in goldsmith’s work, 2 parts 
silver to 1 of platinum being taken to 
form the favorite ‘‘platinum silver ” 
The object has been to produce an alloy 
having a white appearance, which can be 

J >olished, and at the same time has a 
ow melting point In addition to this 
latmum alloy the following are well 
nown 

X — X mixture of 7 parts platinum with 
3 parts indium This gives to platinum 
the hardness of steel, which can be still 
further increased by taking 4 parts of 
indium 

II — An alloy of 9 parts platinum and 
1 part indium is used by the French in 
the manufacture of measuring instru- 
ments of great resisting power 

Compounds of copper, nickel, cad- 
mium, and tungsten are also used m the 
construction of parts of watches; the 1^- 
ter acqmre considerable hardness with- 
out becoming magnetic or rusting like 

XII —For this purpose a compound of 
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62,75 parts platinum, 18 parts copper, 

1 25 parts cadmium, and 18 parts nickel 
IS much recommended 

XV — Very ductile platinum - copper 
alloys have also been made, e g , the so- 
called Cooper gold, consisting of 3 parts 
platinum and 13 parts copper, which is 
almost equal to 18-carat gold in legard 
to color, finish, and ductility. If 4 per 
cent of platinum is taken, these latter 
alloys acquire a rose-red color, while a 
golden-yellow color can be produced by 
further adding from 1 to 2 per cent (in 
all 5 to 6 per cent) of platinum The 
last-named alloy is extensively used for 
ornaments, likewise alloy V. 

V — Ten parts platinum, 60 parts 
nickel, and 220 parts brass, or 2 parts 
platinum, 1 part nickel and silver re- 
spectively, 2 parts brass, and 5 parts 
copper, this also gives a golden-yellow 
color. 

VI. — For table utensils a favorite alloy 
is composed of 1 part platinum, 100 parts 
nickel, and 10 parts tin Articles made 
of the latter alloy are impervious to at- 
mospheric action and keep their polish 
for a long time. Pure white platinum 
alloys have for some time been used in 
dental work, and they have also proved 
serviceable for jewelr^j- 

VII. — A mixture of 30 parts platinum, 
10 parts gold, and 3 parts silver, or 7 
parts platinum, 2 parts gold, and 3 parts 
silver 

VIII. — For enameled articles. Plati- 
num, 35 parts; silver, 65 paits First 
fuse the silver, then add the platinum 
in the spongy form. A good solder for 
this IS platinum 80 parts, copper 20 
parts. 

IX. — For pens: Platinum, 4 parts; 
silver, 3 parts; copper, 1 part. 

Platinum Gold. — Small quantities of 
platinum change the characteristics of 
gold in many respects. With a small 
percentage the color is noticeably lighter 
than that of pure gold, and the alloys are 
extremely elastic; alloys containing more 
than 20 per cent of platinum, however, 
almost entirely lose their elasticity. The 
melting point of the platinum-gold alloy 
is high, and alloys containing 70 per cent 
of platinum can be fused only in the 
flame of oxy hydrogen gas, like platinum 
itself Alloys with a smaller percentage 
of platinum can be prepared in furnaces, 
'^but require the strongest white heat 
order to avoid the chance of an im- 
perfect alloy from too low a temperature 
it IS always safer to fuse them with the 
oxyhydroffen flame. The alloys of plat- 
inum ana gold have a somewhat lim- 


ited application. Those which contain 
from 5 to 10 per cent of platinum are 
used for sheet and wne m the manu- 
factuie of aitificial teeth 


Platinum-Gold Alloys for Dental Pur- 


poses. — 

Platinum 

Gold 

Silver 

Palladium 


1 IT in 

6 It 10 

2 4 6 

1 6 . 

8 


Platinum Silver. — An addition of plat- 
inum to silver makes it harder, but also 
more brittle, and changes the white color 
to gray An alloy which contains only 
a very small percentage of platinum is 
noticeably darker in color than pure 
silver Such alloys are priqmred under 
the name of plat me au Utre^ containing 
between 17 and 35 per cent of plati- 
num They are almost exclusively used 
foi dental purposes 

Imitation Platinum. — I. — Brass, 100 
parts, zinc, 65 parts. 

II — Biass, 120 parts; zinc, 75 parts 

III. — Copper, 5 parts; nickel, 4 parts; 
zinc, parts, antimony, 1 part, lead, 1 
part, iron, 1 part, tin, 1 part. 

Cooper’s Pen Metal. — This alloy is 
especially well adapted to the manufac- 
ture of pens, on account of its great hard- 
ness, elasticity, and power of resistance 
to atmospheric influences, and would 
certainly have superseded steel if it were 
possible to produce it more cheaply than 
IS the case The compositions most fre- 
quently used for pen metal are copper 
1 part, platinum 4, and silver 3, or, 
copper 21, platinum 50, and silver 36 
^ Fens have been manufactured, con- 
sisting of several sections, each of a dif- 
ferent alloy, suited to the special purpose 
of the part. Thus, for instance, the 
sides of the pen are made of the elastic 
composition just described; the upper 
part is of an alloy of silver and platinum; 
and the point is made either of minute cut 
rubies or of an extremely hard alloy of 
osmium and mdium, joined to the body 
of the pen by melting in the flame of 
the oxyhydrogen blowpipe. The price of 
such pens, made of expensive materials 
and at the cost of great labor, is of course 
exceedingly high, but their excellent 
qualities repay the extra expense. They 
are not in the least afiected by any kind 
of ink, are most durable, and can be used 
constantly for years without showing any 
signs of lyear. 

The great hardness and resistance to 
the atmosphere of Cooper’s alloys make 
them very suitable for manufacturing 



ALLOYS 


75 


mathematical instruments where great 
recision is required It can scarcely 
e calculated how long a chronometer, 
for instance, whose wheels are construct- 
ed of this alloy, will run before showing 
any irregularities due to wear In the 
construction of such instruments, the 
pxice of the material is not to be taken 
into account, since the cost of the labor 
in their manufacture so far exceeds this. 

PEWTER. 

This IS an alloy of tin and lead only, 
or of tin with antimony and copper 
The first is properly called pewter. 
Three varieties are known in trade. 

I (Plate Pewter). — From tin, 79 per 
cent, antimony, 7 per cent, bismuth and 
copper, of each 2 pei cent; fused to- 
gether Used to make plates, teapots, 
etc Takes a fine polish 

II (Triple Pewter). — From tm, 79 
per cent; antimony, 15 per cent, lead, 

6 per cent, as the last. Used for uisiGor 
articles, syringes, toys, etc 

III (Ley Pewter). — From tin, 80 
per cent, lead, 20 per cent. Used for 
measures, inkstands, etc 

According to the report of a French 
commission, pewter containing more | 
than 18 parts of lead to 82 parts of tin is 
unsafe for measures for wine and similar 
liquors, and, indeed, for any other uten- 
sils exposed to contact with food or 
beverages ^ The legal specific gravity 
of pewter in France is 7.764, ir it be 
greater, it contains an excess of lead, 
and IS liable to prove poisonous. The 
proportions of these metals may be ap- 
proximately determined from the specific 
gravity; but correctly only by an assay 
for the purpose 

SILVER ALLOYS : 

Aluminum Silver. — Aluminum and 
silver form beautiful white alloys which 
are considerably harder than pure alu- 
minum, and take .i ^ ci v high polish They 
have tlic ad\antage over copper alloys 
of being unchanged by^ exposure to the 
air* and of retaining their white color. 

The properties of aluminum and silver 
alloys vary considerably according to 
the percentage of aluminum. 

I —An alloy of 100 parts of aluminum 
and 5 parts of silver is very similar to 
pure aluminum, but is harder and takes 
a finer polish 

II — One hundred and sixty-nme parts 
of aluminum and 5 of silver make an 
elastic alloy, recommended for watch 

s and" dessert kmves 
— An alloy of equal parts of silver 
and aluminum is as hard as bronze. 


IV, — Five parts of aluminum and 1 
part of silver make an alloy that is eas- 
ily worked. 

V -—Also aluminum, 3 parts, and sil- 
ver, 1 part 

VI Tiers-Argent. — This alloy is pre- 
pared chiefly in Pans, and used for the 
manufacture of various utensils. As in- 
dicated by its name (one-third silver), 
it consists of 33 S3 parts of silver and 
66.66 paits of aluminum Its advan- 
tages over silver consist in its lo-wer price 
and greater hardness; it can also be 
stamped and engraved more easily than 
the alloys of copper and silver 

VII — This is a hard alloy which has 
been found very useful for the operating 
levers of certain machines, such as the 
spacing lever of a typewriter The metal 
now generally used for this purpose by 
the various typewriter companies is “alu- 
minum silver,” or “silver metal ” The 
proportions are given as f ollo'ws : 


Copper .... 57 00 

Nickel 20 00 

Zinc . . . 20 00 

Aluminum . . 3 00 


This alloy when used on typewriting 
machines is nickel-plated for the sake of 
the first appearance, but so far as corro- 
sion is concerned, nickeling is unneces- 
sary. The alloy is stiff and strong and 
cannot be bent to any extent without 
breaking, especially if the percentage of 
aluminum is increased to 3.5 per cent; 
it casts free from omholes and blow- 
holes, the liquid metal completely fills 
the mold, giving sharp, clean castings, 
true to pattern; its cost is not greater 
than brass; its color is silver white, 
and its hardness makes it susceptible to 
a high polish. 

Arsenic. — Alloys which contain small 
quantities of arsenic are very ductile^ 
have a beautiful white color, and were 
formerly used in England in the man- 
ufacture of tableware. They are not, 
however, suitable for this purpose, on 
account of the poisonous charactCT.ef 
the arsenic They are composed usually 
of 49 parts of silver, 49 of copper, and ^ 
of arsenic. 

China Silver — Copper, 65 24 per eent^ 
tin, 19.52 per cent, nickel, IS 00 per cent; 
silver, 2 05 per cent. 

Copper-Silver. — When silver is alloyedl^ 
with copper only one proportion is ^ 

which will give a uniform casting. Tfee- 
proportion is 72per cent silver to 28 
cent copper With more silver than 
per cent the center of a cast bar wflS 
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richer than the outside, which chills 
first; while with a less percentage than 
72 per cent the center ot the bar will be 
poorer and the outside richer than the 
average This characteristic of silver- 
copper alloys IS known to metallurgists 
as “segregation ’’ 

When nickel is added to the silver and 
copper, several good alloys may be 
formed, as the following French com- 
positions: 

I II III 

Silver 33 40 20 

Copper . 37-42 30-40 45-55 

Nickel 25-30 20-30 25-35 

The whitening of alloys of silver and 
copper IS best accomplished by anneal- 
ing the alloy until it turns black on the 
surface. Cool in a mixture of 20 parts, by 
weight, of concentrated sulphuric acid to 
1,000 parts of distilled water and leave 
therein for some time In place of the 
sulphuric acid, 40 parts of potassium 
bisulphate may be used per 1,000 parts 
of liquid Repeat the process if neces- 
sary. 

Copper, Silver, and Cadmium Alloys. 
— Cadmium added to silver alloys gives 
great flexibility and ductility, without 
affecting the white color, these proper- 
ties are valuable in the manufacture of 
silver-plated ware and wire The pro- 
portions of the metals vary in these al- 
loys. Some of the most important vari- 
eties are given below 



Silver 

Copper 

Cadmium 

I 

. 980 

15 

5 

II. 

. 950 

15 

35 

Ill . . 

900 

18 

82 

IV.. 

. 860 

20 

180 

V.. 

666 

25 

309 

VL. . 

667 

50 

284 

VII , 

500 

50 

450 


In preparing these alloys, the great 
volatility of cadmium must be taken 
into account. It is customary to pre- 
pare first the alloy of silver and copper, 
and add the cadmium, which, as in the 
case of the alloys of silver and zinc, must 
be wrapped in paper After putting it 
in, the mass is quickly stirred, and the 
alloy poured immediately into the molds 
This is the surest way to prevent the 
volatilization of the cadmium 

Silver, Copper, Nickel, and Zmc Alloys. 
—These alloys, from the metals con- 
tained in them, may be characterized as 
argentan or German silver with a cer- 
tain percentage of silver They have 
been used for making small coins, as in 
the older coins of Switzerland. Being 
quite hard, they have the advantage of 


wearing well, but soon lose their beau- 
tiful white color and take on a disagree- 
able shade of yellow, like poor brass. 
The silver contained in them can be 
regained only by a laborious process, 
which IS a gieat drawback to their use 
in coinage The composition of the 
Swiss fractional coins is as follows 


20 cen- 10 cen- 5 cen- 
times times times 

Silver ... 15 10 5 

Copper 50 55 60 

Nickel .... 25 25 25 

Zinc 10 10 10 


Moussefs Alloy. — Copper, 50.06; sil- 
ver, 27 56, zinc, 9 57, nickel, 3 42 This 
alloy IS yellowish with a reddish tinge, 
but white on the fractured surface It 
ranks next after Argent- Ruolz, which 
also contains sometimes certain quanti- 
ties of zinc, and m this case may be 
classed together with the alloy just de- 
scribed The following alloys can be 
rolled into sheet or drawn into wire: 



I 


11 

III 

Silver 

. 33 

3 

34 

40 0 

Copper 

41 

8 

42 

44 6 

Nickel 

8 

6 

8 

4 6 

Zinc 

16 

3 

16 

10 8 


Japanese (Gray) Silver. — An alloy is 
prepared in Japan which consists of 
equal parts of copper and silver, and 
which is given a beautiful gray color by 
boiling in a solution of alum, to which 
copper sulphate and verdigris arc added. 
The so-called “mokum,^* also a Japanese 
alloy, IS prepared by placing thm plates 
of gold, silver, copper, and the alloy just 
described over each other and stretch- 
ing them under the hammer. The cross 
sections of the thin plates obtained in 
this way show the colors of the dilferent 
metals, which give them a peculiar 
striped appearance Mokum is prin- 
cipally used for decorations upon gold 
and silver articles 

Silver-Zinc. — Silver and zinc have 
great affinity for each other, and alloys 
of these two metals are therefore easily 
made. The required quantity of zinc, 
wrapped in paper, is thrown into the 
melted and stiongly heated silver, the 
mass is thoroughly stirred with an iron 
rod, and at once poured out into molds. 
Alloys of silver and zinc can be obtained 
which are both ductile and flexible. An 
alloy consisting of 2 parts of zinc and 1 
of silver closely resembles silver in color, 
and is quite ductile With a larger pro- 
portion of zinc the alloy becomes brittle. 
In preparing the alloy, a somewhat larger 
quantity of zinc must be taken than the 
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finished alloy is intended to contain, as a 
small amount always volatilizes. 

Imitation Silver Alloys. — There are a 
number of alloys, composed of different 
metals, which resemble silver, and may 
be briefly mentioned here 

I — Warne's metal is composed of tin 
10 parts, bismuth 7, and cobalt 3 It 
is white, fine-grained, but quite difficult 
to fuse 

II — Tonca’s metal contains coppei 5 
parts, nickel 4, tin 1, lead 1, iron 1, 
zmc 1, antimony 1 It is hard, difficult 
to fuse, not very ductile, and cannot be 
recommended 

III — Trabuk metal contains tin 87 5, 
nickel 5 5, antimony 5, bismuth 5 

IV. — Tourun-Leonard’s metal is com- 
posed of 500 parts of tin and 64 of bell 
metal. 

V — Silveroid is an alloy of copper, 
nickel, tin, zinc, and lead 

VI — Minargent Copper, 100 parts, 
nickel, 70 parts, tungsten, 5 parts, alu- 
minum, 1 part 

VII — Nickel, 23 parts, aluminum, 
5 parts, copper, 5 parts, iron, 65 parts, 
tungsten, 4 parts 

VIII — Argasoid Tin, 4 035, lead, 
3 544, copper, 55 780, nickel, 13 406, 
zinc, 23 198, iron, trace. 

SOLDERS : 

See Solders 

STEEL ALLOYS: 

See also Steel 

For Locomotive Cylinders. — This mix- 
ture consists of 20 per cent steel castings, 
old steel springs, etc , 20 per cent No. 2 
coke iron, and 60 per cent scrap From 
this it IS stated a good solid metal can be 
obtained, the castings being free from 
honeycombing, and finishing better than 
the ordinary cast-iron mixtuie, over which 
it has the advantage of 24 per cent great- 
er strength Its constituents are Sili- 
con, 1 51, manganese, 0 33, phosphorus, 
0 65; sulphur, 0 068, combined carbon, 
0 62, graphite, 2 45. 

Nickel steel is composed of mckel 36 
per cent, steel 64 per cent 

Tungsten steel is crucible steel with 
5 to 12 per cent tungsten. 

STEREOTYPE METAL. 

Lead . . 2 parts 

Tin . .... .3 parts 

Bismuth , . 5 parts 

The melting point of this alloy is 196° 
F The alloy is rather costly because 
of the amount of bismuth which it 
contains. The following mixtures are 
cheaper: 


Tin 

Lead 

Bismuth 

Antimony. 

TIN ALLOYS . 


i II tll IV 

1 S 1 2 

1 5 15 2 

2 8 3 5 

1 


Alloys for Dentists’ Molds and Dies. 
— I — Very hard Tin, 16 parts, anti- 
mony, 1 part, zmc, 1 part 

II — Softer than the former Tin. 8 
parts, zinc, 1 part, antimony, 1 part, 

III — Very hard Tm, 12 parts, an- 
timony, 2 parts, copper, 1 part 

Cadmium Alloy, about the Hardness 
of Zmc — Tin, 10 parts, antimony, 1 part; 
cadmium, 1 part 

Tm-Lead. — Tin is one of those metals 
which is not at all susceptible to the 
action of acids, while lead, on the other 
hand, is very easily attacked by them. 
In such alloys, consequently, used for 
cooking utensils, the amount of lead 
must be limited, and should properly not 
exceed 10 or 15 per cent, but cases have 
been known m which the so-called tm con- 
tained a third part, by weight, of lead 

Alloys containing from 10 to 15 per 
cent of lead have a beautiful white color, 
are considerably harder than pure tm, 
and much cheaper Many alloys of tin 
and lead are very lustrous, and are used 
for stage jewelry and mirrors for reflect- 
ing the light of lamps, etc An especially 
brilliant alloy is called “Fahlun bril- 
liants.” It is used for stage jewelry, and 
consists of 29 parts of tm and 19 of lead. 
It IS poured into molds faceted m the 
same way as diamonds, and when seen 
by artificial light, the effect is that of dia- 
monds Other alloys of tm and lead are 
employed in the manufacture of toys 
These must fill the molds 'well, and 
must also be cheap, and therefore as 
much as 50 per cent of lead is used 
Toys can also be made from type metal, 
which is even cheaper than the alloys 
of tm and lead, but has the disadvantage 
of readily breaking if the articles are 
sharply bent The alloys of tm and 
lead give very good castings, if sharp iron 
or brass molds are used. 

Lead 19 parts 

Tm . . . 29 parts 

This alloy is very bright and possesses 
a permanent sheen. It is well adapted 
for the making of artificial gems for 
stage use. It is customary in carrying 
out the process to start "with tw’-o parts of 
tm and one part of lead. Tin is added 
until a sample drop which is allowed to 
fall upon an iron plate forms a mirror. 
The artificial gems are produced bv 
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dipping into the molten alloy pieces of 
glass cut to the proper shape The tin 
coating of metal which ad-heres to the 
glass cools rapidly and adheres tena- 
ciously Outwardly these artificial gems 
appear rough and gray, but inwardly they 
are highly reflective and quite deceptive 
when seen in artificial light 

If the reflective surfaces be coated 
with red, blue, or green aniline, various 
colored effects can be obtained In- 
stead of fragile glass the gems may be 
produced by means of well-polishad 
pieces of steel or bronze 

Other Tm-Lead Alloys.— Percentage 
of lead and specific gravity 


P c 

g 

1 G. 

P C 

S 

1 G 

0 . 

7 

290 

28 

8 

105 

1 

7 

316 

29 

8 

137 

2 

7 

342 

30 

8 

169 

3 

7 

369 

31 

8 

202 

4 

7 

396 

32 

8 

235 

5 

7 

423 

33 

8 

268 

6 . 

7, 

450 

34 

8 

302 

7 

7 

477 

35 

8 

336 

8 

7 

505 

36 . 

8 

379 

9 

7 

533 

37 

8 

405 

10 . 

7 

562 

38 

8 

440 

11 

7 

590 

39 

8 

476 

12 

7 

619 

40 

8 

512 

13 . . 

7 

648 

41 

8. 

,548 

14 . . 

7 

677 

42 

8 

584 

15 

7 

706 

43 

8 

621 

16 

7 

735 

44 

8 

658 

17 

.. 7 

764 

45 

8 

695 

18 . 

7 

794 

46 

8, 

.732 

19 

7 

824 

47 

8 

770 

20, 

7 

854 

48 

8 

808 

21. . 

7 

885 

49 

8 

846 

22. 

7 

916 

50 

8 

884 

23 

7 

947 

60 

9 

299 

24 .. 

7 

978 

70 

9 

736 

25 . 

8 

009 

80 

10 

225 

^26. . 

8 

041 

90 

10 

767 

27 . . 

8 

.073 

100 

11 

370 


Tin Statuettes, Buttons, etc. — 

— Tin - 4 parts 

Lead 3 parts 

This IS a very soft solder which sharp- 
ly reproduces all details 

Another easily fusible alloy but some- 
what harder, is the following 
II — Tin . 8 parts 

Lead . 6 parts 

. Antimony 0 5 part 

ffiscellaneous Tin Alloys — ^I — Alger 
— Tin, 90 parts, antimony, 10 
^ paxtsi This allov is suitable as a protector 
V IL Ai^entme Metal — Tin, 85 5 per cent, 
^'^^.^jiUtimony, 14 5 per cent 
’ Ill — Ashberry metal is composed of 
I tosS,^^ parts of tin, 16 to 20 of antimony, 
V? B of ©O'pper 


IV Quen’s Metal — Tin, 9 parts; lead, 
1 part, antimony, 1 part; bismuth, Ipart. 

Type Metal. — An alloy which is to 
serve for type metal must be readily 
cast, fill out the ^ molds sharply, and 
be as hard as possible.^ It is difhcult to 
satisfy all these requirements, but an 
alloy of antimony and lead answers the 
purpose best At the present day there 
are a great many formulas for type 
metal in which other metals besides 
lead and antimony arc used, either to 
make the alloy more readily fusible, as 
in the case of additions of bismuth, or 
to give it greater power of resistance, 
the latter being of especial importance 
for types that are subjected to constant 
use Copper and iron have been rec- 
ommended for this purpose, but the 
fusibility of the alloys is greatly im- 
paired by these, and the manufacture of 
the types is consequently more difiicult 
than with an alloy of lead and antimony 
alone. In the following table some al- 
loys suitable for casting type are given: 



Lead 

Anti- 

mony 

Cop- 

per 

nmth 

Tin 

I 

3 

1 




II 

5 

1 

« • 

• * 


III 

10 

1 

* • 

4 t • * 

, 

IV 

10 

2 


1 . 


V 

70 

18 

2 


10 

VI 

60 

20 



20 

VII 

55 

25 


• * 

20 

VIII 

55 

30 



15 

IX 

100 

30 

8 

2 ,. 

20 

X 

6 


4 

. 90 



The French and English types contain 
a certain amount of tux, as shown by the 
following analyses 

English Types Vype? 


1 n in 

Lead 69 2 6t,$ 55 0 55 

Antimony 19 5 18.8 22 7 30 

Tin .. 9 1 20 2 22 1 15 

Copper ... 1 7 

Ledebur gives the composition of type 
metal as follows, 

I n m IV 

Lead . 75 60 80 82 

Antimony .23 25 20 14,8 

Tin 22 15 , 3 2 


WATCHMAKERS’ ALLOYS; 

See Watchmakers’ Formulas. 

WHITE METALS. 

The so-called white metals are ^ em^- 
ployed almost exclusively for bearings. 
(See Anti-fnction Metals under Alloys.) 
In the technology of mechanics an ac- 
curate distinction is made between the 
different kinds of metals for bearings, 
and they may be classed in two groups, 
red brass and white metal. The red^ 
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brass bearings are characterized by great 
hardness and power of resistance, and 
are principally used for bearings of heav- 
ily loaded and rapidly i evolving axles. 
For the axles of large and heavy fly- 
wheels, revolving at great speed, bearings 
of red brass are preferable to white metal, 
though more expensive 

In recent years many machinists have 
found it advantageous to substitute for 
the soft alloys geneially in use for bear- 
ings a metal almost as hard as the axle 
itself Phosphor bronze (q v%) is fre- 
quently employed for this purpose, as it 
can easily be made as hard as wrought 
or cast steel In this case the metal is 
used m a thin layer, and serves only, 
as it were, to fill out the small interstices 
caused by wear on the axle and bearing, 
the latter being usually made of some 
rather easily fusible alloy of lead and tin 
Such bearings are very durable, but ex- 
pensive, and can only be used for large 
machines For small machines, 
mng gently and uniformly, white-metal 
bearings are preferred, and do excellent 
work, if the axle is not too heavily loaded 
For axles which have a high rate of revo- 
lution, bearings made of quite hard 
metals are chosen, and with proper care 
— which, indeed, must be given to bear- 
ings of any material — they will last for a 
long time without needing repair 


Cop- 

per 

QOOOQOr^NQOO • OQOOOOO 
OOOOOO.OCOOOOO rHOOiOOOO 

l^3t^OOtxr-((NtfSlOt-(MCO OirHCKM'^OOO 

Lead 

§ 888 8 

CO 

'SI' 

Iron 

70 00 

1 

5 00 

76 14 

40 00 
5 00 
10 00 

47 00 

2 00 
88 00 
90 00 

Anti- 

mony 

lOOOj 
1100! 
12 00 

17 00 5 
1 00 
8 00| 
7 62 

15 50 
26 00 

1 00 

1 00 

18 20 
6 00 

77 00 

82 00 
2 00 

1 50 

Tm 

opoooor-<r>.ooo ooooooo 

o6oSoooo^r-oo t'-ooooo.r 

oeooPt-c>(N»o • C'loot'-owcai'-t 
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Other white bearing metals are: 

XXI — Tin, 8 5, antimony, 10; cop- 
per,^ 5 parts 

XXII — Tin, 42, antimony, 16; lead, 
42 parts 

XXIII — Tin, 72; antimony, 26; cop- 
per, 2 parts 

XXlV — Tin, 81, antimony, 12 5; 
copper, 6 5 parts. 


White Metals Based on Copper. — 

I — Copper, 65 parts, arsenic, 55 parts. 

II — Copper, 64 parts; arsemc, 50 
parts 

III — Copper, 10 parts; zinc, 20 parts; 
nickel, 30 parts 

IV — Nickel, 70 parts; copper, 30 
parts, zinc, 20 parts 

V — Nickel, 60 parts; copper, 30 parts, 
zinc, 30 parts 

VI — Copper, 8 parts; nickel, 4 parts; 
zinc, 4 parts 

VII — Copper, 10 parts, mckel, 5 
parts, zinc, 5 parts 

VIII — Copper, 8 parts; mckel, S 
parts, zinc, 4 parts 

IX — Copper, 50 parts; mckel, 25 
parts, zinc, 25 parts 

X — Copper, 55 parts; mckel, 24 
parts, zinc, 21 parts 

XI — Copper, 55 parts; nickel, 24 parts; 
zmc, 16 parts, iron, 2 parts, tin, 3 parts. 

IX, X and XI are smtable for table- 
ware 

XII — Copper, 67 parts, and arsenic, 
53 parts 

XIII — Copper, 6$ parts, and arsenic, 
57 parts 

XII and XIII are bright gray, un- 
affected by the temperature of boiling wa- 
ter; they are fusible at red heat. 


White Metals Based on Platinuni. — 

I — Platinum, 1 part; copper, 4 parts; 
or platinum, parts, copper. Si parts 

II — Platinum, 10 parts, tin, 00 parts; 
or platinum, 8 parts; tin, 92 parts 

III — Platinum, 7 parts; copper, 13 
parts, tin, 80 parts 

IV — Platinum, 2 parts; steel, 98 parts. 

V, — Platinum, 2 5 parts, steel, 97.5 

parts 

IV and V are for gun metal. 

Miscellaneous White-Metal Alloys — 

I —For 111 . 1 Tig (‘lo-i-'ic.id >hdcs J ead, 

65 parts; < 25 pari- coppoi, 

10 parts Some object to white metal 
contaimng lead or zinc It has been 
found, however, that lead and zinc 
have properties of great use m these, 
alloys 

II — Tin, 85 parts; antimony, TJ- 
parts, copper, 7J parts 

III. — Tm, 90 parts; copper, $ 
antimony, 7 parts * . 
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ZINC ALLOYS : 

Bideiy Metal. — This is sometimes 
composed of 31 parts of zinc, 2 parts of 
copper, and 2 paits of lead, the whole is 
melted on a layer of rosin or wax to avoid 
oxidation This metal is very resistive, 
It does not oxidize in air or moistuie It 
takes its name from the town of Bidei, 
near Hyderabad (India), where it was 
prepared for the first time industrially 
tor the manufacture of different utensils 

Other compositions of Indian Bidery 
metal (frequently imitated m England) 
are about as follows 

PC PC PC 

Copper . 3 5 11 4 16 

Zinc 93 4 84 3 112 

Tin 14 2 

Lead 3 1 2 9 4 

Erhardt recommends the following as 
being both ductile and hard 

Zinc 89 to 93 

Tin 9 to 6 

Lead 2 to 4 

Copper 2 to 4 

The tin is first melted, and the lead, 
zinc, and copper added successively 

Zinc-Nickel. — Zinc, 90 parts; nickel, 
10 parts Used in powaer form for 
painting and cloth printing purposes 

Platine for Dress Buttons. — Copper, 
43 parts; zinc, 57 parts 

UNCLASSIFIED ALLOYS : 

Alloys for Drawing Colors on Steel. — 
Alloys of various composition are suc- 
cessfully used for drawing colors on steel 
To draw to a straw color use 2 parts of 
lead and 1 part of tin, and melt in an 
iron ladle Hold the steel piece to be 
drawn in the alloy as it melts and it will 
turn to straw color This mixture melts 
at a temperature of about 437° P For 
darker yellow use 9 parts of lead to 4 
parts of tin, which melts at 458° F For 
purple, use 3 parts of lead to 1 part 
of tin, the melting temperature being 
482° F For violet, use 9 parts of lead 
to 2 parts of tin, which melts at 494° F 
Lead without any alloy will draw steel 
to a dark blue The above apply to 
steel only since iron requires a somewhat 
greater heat and is more or less uncer- 
tain m handling 

Alloy for Pattern Letters and Figures. 
— A good alloy for casting pattern letters 
and figures and similar small parts of 
brass, iron, or plaster molds, is made of 
lead 80 parts, and antimony 20 parts. 
A better alloy will be lead 70 parts, an- 


timony and bismuth eacdi 15 parts. To 
insure perfect work the molds should 
be quite hot by plmung them over a Bun- 
sen burner 

Alloy for Caliper and Gage -Rod Cast- 
ings —A mixture of 30 parts zine to 70 
paits aluminum gives a liglit and durable 
alloy for gage lods and caliper legs, the 
gage rods must be ste(d tipped, for the 
alloy IS soft and wears away too rapidly 
for gage points. 

Alloys for Small Casting Molds. — Tm, 
75 parts, and lead, 22 parts; or 75 parts 
of zinc and 25 parts of tin; or 30 parts of 
Im and 70 parts of lead, or 60 parts of 
lead and 40 parts of bismuth. 

ALLOYS FOR METAL FOIL: 

See Metal Foil. 

ALMOND COLD CREAM: 

See Cosmetus. 

ALMOND LIQUEURS: 

See Wines and Lupiois. 

ALTARS, TO CLEAN : 

See Cleaning Pieparatious and Meth- 
ods 

ALUM: 

Burnt Alum. — 1. — Heat the alum in a 
porcelain dish or other suitable vessel 
till it liquefies, then raise and continue 
the heat, not allowing it to e.\cced 400°, 
till aqueous vapor eeuvses to be disen- 
gaged, and the salt has lost 47 per cent of 
Its weight Reduce the residue to pow- 
der, and preserve it in a well-stoppered 
bottle. — Cooley. 

II — Heat ordinary alum (alumina 
alum) with constant stirring in an iron 
pan in whieli it will first melt quietly, 
and then commence to form blisters. 
Continue heating until a dry white luass 
of a loose character remains, which is 
powdered and kept in well-closed glasses 

ALUM BATH: 

See Photography, 


Aluminum and its Treatment 

HOW TO COLOR ALUMUTUM : 

Blanching of Aluminum — Aluminum 
IS one of the metals most inalterable by 
air nevertheless, the objects of aluminum 
tarnish quickly enough without being 
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They mav be restored to their I 
mat whiteness in the following manner. ■ 
Immerse the aluminum articles in a 
boiling bath of caustic potash, next 
plunge them quickly into mine acid, 
rinse and let dry It must be under- 
stood that this method is applicable only 
to pieces entirely of aluminum. 

Decolonzed Aluminum. — Gray or un- 
sightly aluminum may be restored to its 
white color by washing with a mixture 
of 30 parts of borax dissolved m 1,000 
parts of water, with a few drops of am- 
monia added 

Mat Aluminum. — In order to impar. 
to aluminum the appearance of mat 
silver, plunge the article into a hot bath 
composed of a 10-per-cent solution of 
caustic soda saturated with kitchen salt 
Leave it in the bath for 15 to 20 seconds, 
then wash and brush, put back into the 
bath for half a minute, wash anew and 
dry in sawdust 

To Blacken Aluminum. — I — The sur- 
face of the sheet to be colored is polished 
with very fine emery powder or finest 
emery cloth After polishing pour a 
thin layer of olive oil over the surface 
and heat slowly over an alcohol flame 
Large sheets must, of course, be heated 
in the drying oven After a short while 
pour on oil ^igam, in order to obtain ab- 
solute uniformity of the coating, and heat 
the plate once more Under the action 
of the heat the plate turns first brown, 
then black, according to the degrees of 
heat When the desired coloration has 
been attained, the plate is polished over 
again, after cooling, with a woolen rag 
or soft leather 

II. — White arsenic 1 ounce 

Sulphate of iron 1 ounce 

Hydrochloric acid 12 ounces 

Water. , 12 ounces 

When the arsenic and iron are dis- 
solved by the acid add the water. The 
aluminum to be blackened should be 
well cleaned with fine emery powder 
and washed before immersing m the 
blackening solution When the deposit 
of black is deep enough dry ofi with fine 
sawdust and lacquer. 

Decorating Aluminum, — A process for 
decorating aluminum, patented in Ger- 
many, prescribes that the objects be first 
corroded, which is usually done with 
caustic soda lye, or, better still, by a new 
method which consists in heating 3 parts 
of sulphuric acid with 1 part of water to 
140° to 158° F , in an enameled vessel 
Into this liquid dip the aluminum arti- 


cles, rinsing them off clean and then dry- 
ing them well The corroded articles 
are now placed in a bath consisting of 
1,000 parts of alcohol (90 per cent), 

1 50 parts of antimony, 250 parts of 
chemically pure hydrochloric acid, lOD 
parts of manganous nitrate, and 20 parts 
of purified and finally elutriated graph- 
ite In this bath, which is heated to 
86°-95° P , the objects are left imtil 
fumes develop around them, which takes 
place in a few seconds Now they are 
put over a coal fire or similar arrange- 
ment until the alcohol is burned up and 
there is no more smoke After they are 
somewhat cooled off, they are laid into 
cold water and worked with a brush, then 
rinsed with water and well djued. The 
pieces are now provided with a gray me- 
tallic coating, consisting mainly of anti- 
mony, manganese, and graphite. This 
metallic layer renders them capable of re- 
ceiving a lacquer which is best prepared 
from 1,000 parts of alcohol (90 per cent), 
50 parts of sandarac, 100 parts of shellac, 
and 100 parts of nigrosine (black aniline 
color) Then the articles are quickly 
but thoroughly rinsed off, dried in 
warmed air for a few minutes, and baked 
in ovens or over a moderate coal fire 
until they do not smoke any more and no 
more gloss can be seen Finally they 
are rubbed with a cotton rag saturated 
with thin linseed-oil varmsh, and the ob- 
jects thus treated now appear dull black, 
like velvet The covering withstands all 
action of the weather, so that cooking 
vessels coated with this varnish on the 
outside can be placed on the fire without 
injury to the coating. If the articles are 
engraved, the aluminum appears almost 
glossy white under the black layer at the 
engraved places When the pieces have 
been provided with the gray metallic 
coating, colored lacquer may also be 
applied with the brush In tms manner 
paintings, etc , may be done on alu- 
minum, while not possible on unprepared* 
aluminum surfaces, which will not retain 
them. 

Making Castings in Altimiimm. — The 
method adopted in preparing molds 
and cores for aluminum work is neces- 
sarily somewhat the same as for brass, 
but there are particular points which 
need attention to insure successful work 
Both in the sand and the makii^ of the 
molds there are some small differences 
which make considerable variation in 
the results, and the temperature at which 
the metal is poured is a consideration of 
some importance ^ 

In selecting the sand, which shsouSd 
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not have been previously used, that of a 
fine grain should be chosen, but it should 
not have any excess of aluminous matter, 
or it will not permit of the free escape 
of gases and air, this being an important 
matter Besides this, the sand must be 
used as dry as possible consistent with its 
holding against the flow of the metal, 
and having only moderate compression 
in ramming 

In making the molds it is necessary 
to remember that aluminum has a large 
contraction in cooling, and also that at 
certain temperatures it is very weak and 
tears readily, while all metals shrink 
away fiom the mold when this is 
wholly outside the casting, but they 
shrink on to cores or portions of the 
mold partly inclosed by metal Thus, 
if casting a plate or bar of metal, it will 
shrink away from the mold in all direc- 
tions, but if casting a square frame, it 
shrinks away from the outside only, 
while it shrinks on to the central part 
or core With brass, on iron, or such 
metals, this is not of much importance, 
but with some others, including alumi- 
num, it IS of great importance, because 
if the core or inclosed sand will not give 
somewhat with ^the contraction of the 
metal, torn or fractured castings will be 
the result Both for outside and inside 
molds, and with cores used with alu- 
minum, the sand should be compressed 
as little as possible, and hard ramming 
must m every case be avoided, particu- 
larly where the metal surrounds the sand. 
The molds must be very freely vented, 
and not only at the 3 oint of tne mold, 
but by using the vent wire freely through 
the body of the mold itself; in fact, for 
brass the venting would be considered 
excessive With aluminum it is, how- 
ever, necessary to get the air off as rapid- 
ly as possible, because the metal soon 
gets sluggish, m the mold, and unless it 
runs up quickly it runs faint at the edges. 
The ingates should be wide and of fair 
area, but need careful making to prevent 
their drawing where they enter the cast- 
ing, the method of doing this being 
ktiown to most molders 

If it IS considered desirable to use a 
specially made-up facing sand for the 
molds where the metal is of some thick- 
ness, the use of a little pea or bean meal 
will be all that is necessary. To use this, 
first dry as much sand as may be re- 
quired and pass through a 20-mesh sieve, 
^ find to each bushel of the fine sand rub 
in about 4 quarts of meal, afterwards 
^ain passing through the sieve to insure 
re^^r.' mixing This sand should then 
b^^^mped as required, being careful 


that all parts arc e<pially moist, rubbing 
on a board being a good way to get it 
tough, and in good <‘oiiditu)n, with the 
minimum of moisture. 

The molds should not be sleeked with 
tools, but they may be dusted over with 
plumbago or steatite, smoothing with 
a cainers-hair biusli, in eases in which a 
very smooth face is re(iuired on the 
ca^stmgs Trcferably, however, tlie use 
of the brush even should avoided. 
Patterns for aluminum should be kept 
smooth and well varnished. 

In melting the metal it is necessary to 
use a plumbago erueihle which is clean 
and winch has not been used for other 
metals. Clay or silica crucibles are not 
good for this metal, especially silica, on 
account of the metal absorbing silicon 
and becoming hard under some condi- 
tions of melting. A stea<ly fire is neces- 
sary, and the fuel should reach only 
about halfway up the eiueible, as it is 
not desirable to overheat the crucible or 
metal. The metal absorbs heat for 
some time and then fuses with some ra- 
pidity, hence the desiiability of a steady 
heat, and as the metal should be poured 
when of a claret color under the film of 
oxide which fonns on the surface, too 
rapid a heating is not advisable The 
molding should always be well in ad- 
vance of the pouring, because the metal 
should be used as soon as it is ready, for 
not only is waste caused, but the metal 
loses condition if kept in a molten state 
for long periods The metal should be 
poured rapidly, but steadily, and when 
cast up there should not be a large head 
of metal left on top of the runner. In 
fact, it is rather a disadvantage to leave 
a large head, as this tends to draw rather 
than to feed the casting. 

With properly prepared molds, and 
careful melting, fluxes are not required, 
but ground cryolite — a fluoride of sodium 
and aluminum — is sometimes used to 
increase the fluidity of the metal. In 
using this, a few ounces according to 
the ibulk of metal to be treated is put 
into the molten metal before it is taken 
from the furnace, and well stirred m, 
and as soon as the reaction apparently 
ceases the pot is lifted and the metal at 
once skimmed and poured. The use of 
sodium in any form with aluminum is 
very undesirable, however, and should 
be avoided, and the same remark applies 
to tin, but there is no objection to alloy- 
ing with zme, when the metal thus pro- 
duced is sold as an alloy. 

Aluminum also casts very well in molds 
of plaster of Pans and crushed bath 
brick when such molds are perfectly ity 
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and well vented, smoothness being se- 
cured by brushing over with dry stea- 
tite or plumbago When casting in 
metal molds, ^ these should be well 
brushed out with steatite or plumbago, 
and made fairly hot before pouring, as m 
cold molds the metal curdles and be- 
comes sluggish, with the result that the 
castings run up faint 

To Increase the Toughness, Density, 
and Tenacity of Aluminum, — For the 
purpose of improving aluminum, with- 
out increasing its specific gravity, the 
aluminum is mixed with 4) to 7 per cent 
of phosphorus, whereby the density, te- 
nacity, and especially the toughness are 
said to be enhanced, 

WORKING OF SHEET ALUMINUM: 

The great secret, if there is any, in 
working aluminum, either pure or al- 
loyed, consists in the proper lubricant 
and the shape of the tool Another 
great disadvantage in the proper working 
of the metal is that, when a manufac- 
turer desires to make up an article, he 
will procure the pure metal in order to 
make his samples, which, of course, is 
harder to work than the alloy But the 
different grades of aluminum sheet which 
are on the market are so numerous for 
Afferent classes of work that it might 
be advisable to consider them for a mo- 
ment before passing to the method of 
working them. 

The pure metal, to begin with, can 
be purchased of all degrees of hardness, 
from the annealed, or what is known as 
the “dead soft” stock, to the pure alumi- 
num hard rolled Then comes a harder 
grade of alloys, running from “dead 
soft” metal, which will draw up hard, to 
the same metal hard rolled, and, still 
again, another set of alloys which, per- 
haps, are a little harder still when hard 
rolled, and will, when starting with the 
“dead soft,” spin up into a utensil which, 
when finished, will probably be as stiff as 
brass These latter alloys are finding 
a large sale for replacing brass used in all 
classes of manufactured articles. 

To start with lathe work on aluminum, 
probably more difficulty has been found 
here, especially in vorking pure metal, 
and more complaints are heard from 
this source than from any other. As 
stated before, however, these difficulties 
can all be readily overcome, if the proper 
tools and the proper lubricants are used, 
as automatic screw machines are now 
made so that they can be operated when 
working aluminum just as readily as 
when they are working brass, and m 
some cases more readily To start with 


the question of the tool, this should be 
made as what is known as a “shearing 
tool,” that IS, instead of a short, stubby 
oint, such as would be used in turning 
rass, the point should be lengthened 
out and a lot of clearance provided on 
the inside of the tool, so as to give the 
chips of 'the metal a good chance to free 
themselves and not cause a clogging 
around the point of the tool — a simi- 
lar tool, for instance, to what would be 
used for turning wood 

The best lubricant to be used would 
be coal oil or water, and plenty of it. The 
latter is almost as good as coal oil if 
enough of it is used, and with either of 
these lubricants and a tool properly 
made, there should be no difficulty what- 
soever in the rapid working of aluminum, 
either on the lathe or on automatic screw 
machines 

To go from the lathe to the drawing 
press, tne same tools here would be used 
in drawing up shapes of aluminum as 
are used for drawing up brass or other 
metals, the only precaution necessary 
in this instance being to use a proper 
lubricant, which in this case is a cheap 
grade of vaseline, or in some cases lard 
oil, but in the majority of instances better 
results will be secured by the use of 
vaseline Aluminum is probably sus- 
ceptible of deeper drawing with less 
occasion to anneal than any of the other 
commercial metals It requires but 
one-third or one-fourth of as much an- 
nealing as brass or copper For in- 
stance, an article which is now manu- 
factured in brass, requiring, say, three or 
four operations before the article is fin- 
ished, would probably have to be an- 
nealed after every operation. With 
aluminum, however, if the proper grade 
is used, it is generally possible to perform 
these three operations without annealing 
the metal at all, and at the same time to 
produce a fimshed article which, to all 
intents and purposes, is as stiff as an 
article made of sheet brass. 

Too much stress cannot be laid on the 
fact of starting with the proper grade of 
metal, for either through ignorance or 
by not observing this point is the founda- 
tion of the majority of the complaints 
that aluminum “has been tried and found 
wanting ” If, however, it should be 
found necessary to anneal aluminum, 
this can be readily accomplished by 
heating it in an ordinary muffie, b^ng 
careful that the temperature shall not 
be too high— about 650° or 700° F. Thi^' 
best test as to when the metaL'^has 
reached the proper temperature is to 
a soft pine stick and drawdt 
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metal. If it chars the stick and leaves 
a black mark on the metal, it is suffi- 
ciently annealed and is in a proper con- 
dition to proceed with further opera- 
tion 

Next taking up the question of spin- 
ning aluminum, success again depends 
particularly on starting with the proper 
metal The most satisfactory speed 
for articles from 5 to 8 inches in diam- 
eter IS about ^,600 revolutions a minute, 
and for largei or smaller diameters the 
speed should be so regulated as to give 
the same velocity at the circumference 
Aluminum is a very easy metal to spin 
and no difficulty should be found at all 
in spinning the proper grades of sheets 
Several factories that are using large 
quantities of aluminum now, both for 
spinning and stamping, are paying their 
men by the piece the same amount lhat 
they formerly paid on brass and tin work, 
and it IS stated that the men working on 
this basis make anywhere from 10 to 
20 per cent more wages by working alu- 
minum. 

After aluminum has been manufac- 
tured into the shape of an article, the next 
process is the finishing of it The best 
polish can be obtained by first cutting 
down the metal with an ordinary rag buff 
on which use tripoli, and then finish it 
with a dry red rouge which comes in the 
lump form, or that which is known as 
“White Diamond Rouge ” One point, 
however, that it is necessary to observe 
carefully is that both the tripoli and the 
rouge should be procured ground as fine 
as it is possible to grind them, for, if this 
is not done, the metal will have little fine 
scratches all over it, and will not appear 
as bright and as handsome as it other- 
wise would 

If it is desired to put on a frosted ap- 
pearance, this can either be done by 
scratch brushing or sand blasting A 
brass wire scratch brush, made of 
crimped wire of No 32 to No 36 B & 
S. gage, with three or four rows of bris- 
tles, will probably give the best results. 
This work of scratch brushing can be 
somewhat lessened, however, if, before 
applying the scratch brush to the surface 
of the aluminum, the article is first cut 
down by the use of a porpoise-hide wheel 
and fine Connecticut sand, placing the 
sand between the surface of the alumi- 
num and the wheel, so that the skin and 
the irregularities on the surface are re- 
moved, and then putting the article on 
a buffing wheel before attempting to 
scratch brush it This method, how- 
ever, IS probably more advantageous in 
the treating of aluminum castings than 


for articles manufactured out of the sheet 
metal, as in the majority of cases it is 
simply necessary before scratch brushing 
to cut down the article with tripoli, ana 
then polish it with rouge as already de- 
scribed, before putting on the scratch 
brush; m this way the brush seems to 
take hold quicker and better, and to pro- 
duce a more uniform polish. 

An effect similar to the scratch-brush 
finish can be got by sand blasting, and 
by first sand blasting and then scratch 
brushing the sheets, a good finish is ob- 
tained with very much less labor than by 
scratch brushing alone. Another very 
pretty froste<l effect is procnired by first 
sand blasting and then treated as here- 
inafter described by “dipping'" and 
“frosting,"" and many variations in the 
finish of aluminum can be got by varying 
the treatment, either by cutting down 
with tripoli and polishing, s(‘ratch brush- 
ing, sand blasting, dipping, and frosting, 
and by combinations of those treatments 
A very pretty mottled effeid. is secured on 
aluminum by first polishing and then 
scratch brushing and then holding the 
aluminum against a soft pine wheel, run 
at a high rate of speed on a lathe, and by 
careful manipulation, quite regular forms 
of a mottled appearan<‘e can be obtained 

The dipping and fiosting of aluminum 
sheet IS probably the cheapest way of 
producing a nice finish. First remove 
all grease and dirt from the article by 
dipping in benzine, then dip into water 
in Older that the benzine adhering to 
the article may be removed, so as not to 
affect the strength of the solution into 
which it IS next dipped. After they have 
been taken out of the water and well 
shaken, the articles should be plunged in 
a strong solution of caustic soda or caus- 
tic potash, and left there a sufficient 
length of time until the aluminum starts 
to turn black. Then they .should be 
removed, dipped in water again, and then 
into a solution of concentrated mtne 
and sulphuric acid, composed of 24 parts 
of nitric acid to 1 part of sulphuric acid. 
After being removed, the article should 
be washed thoroughly in water and dried 
in hot sawdust m the usual way. This 
finish can also be varied somewhat by 
making the solution of caustic soda of 
varying degrees of strength, or by adding 
a small amount of common salt to the 
solution 

In burnishing the metal use a blood- 
stone or a steel burnisher. In burnish- 
ing use a mixture of melted vaseline and 
coal oil, or a solution compOvSed of 2 
tablespoonfuls of ground borax dissolved 
in about a quart of hot water, with a few 
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drops of ammonia added. In engrav- 
ing, which adds materially to the ap- 
pearance of finished castings, book cov- 
ers, picture frames, and similar articles 
made of sheet, probably the best lubri- 
cant to use on an engraver’s tool in order 
to obtain a clean cut, which is bright, is 
naphtha or coal oil, or a mixture of coal 
oil and vaseline The naphtha, how- 
ever, is preferred, owing to the fact that 
it does not destioy the satin finish in the 
neighborhood of the cut, as the other 
lubricants are very apt to do. There is, 
however, as much skill required m using 
and maldng a tool in order to give a 
bright, clean cut as there is in the choice 
of the lubricant to be used. The tool 
should be made somewhat on the same 
plan as the lathe tools already outlined 
That IS, they should be brought to a 
sharp point and be ‘‘cut back” rather 
far, so as to give plenty of clearance 

There has been one class of work m 
aluminum that has been developed 
lately and only to a certain extent, in 
which there are great possibilities, and 
that is in drop forging the metal Some 
very superior bicycle parts have been 
manufactuied by drop forging This can 
be accomplished probably more readily 
with aluminum than with other metals, 
for the reason that it is not necessary 
with all the alloys to work them hot, 
consequently, they can be worked and 
handled more rapidly. 

ALUMINUM, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods 

ALUMINUM ALLOYS: 

See Alloys. 

ALUMINUM BRONZE: 

See Alloys under Bronzes, 

ALUMINUM CASTINGS: 

See Casting 

ALXJMIinJM PAPER: 

See Paper 

ALUMINUM PLATING: 

See Plating. 

ALUMINUM POLISHES: 

See Polishes 

Amalgams 

See also Easily Fusible Alloys under 
Alloys 

The name amalgam is given 
loys of metals containing mercury The 
term comes to us from the alchemists 
It sigmfies softening, because an excess 


of mercury dissolves a large number of 
metals. 

Preparation of Amalgams. — Mercu^ 
forms amalgams with most metals It 
unites directly and readily, either cold or 
hot, with potassium, sodium, barium, 
strontium, calcium, magnesium, zinc, 
cadmium, tin, antimony, lead, bismuth, 
silver, and gold, directly, but more dif- 
ficultly, with aluminum, copper, and 
palladium This combination takes 
place oftenest at the ordinary temper- 
ature, certain metals, however, like 
aluminum and antimony, combine only 
when heated in presence of quicksilver 

Qmcksilver has no direct action on 
metals of high fusing points* manganese, 
iron, nickel, cobalt, uramum, platinum, 
and their congeners Still, amalgams 
of these metals can be obtained of buty- 
rous consistency, either by electrolysis of 
their saline solutions, employing quick- 
silver as the negative electrode, or by the 
action of an alkaline amalgam (potas- 
sium 01 sodium), on their concentrated 
and neutral saline solutions These 
same refractory metals are also amalga- 
mated superficially when immersed m 
the amalgam of sodium or of ammonium 
in presence of water 

Processes for preparing amalgams by 
double decomposition between an alkaline 
amalgam and a metallic salt,^ or by elec- 
trolysis of saline solutions, with employ- 
ment of mercury as the negative elec- 
trode, apply a fortiori to metals capable 
of combining directly with the quick- 
silver The latter of these methods is 
especially utilized for the preparation of 
alkaline earthy metals by electrol^ic 
decomposition of the solutions of their 
salts or hydrated oxides with quicksilver 
as a cathode. 

General Properties of Amalgams. — 
Amalgams are liquid when the quick- 
silver is in great excess; solid, but readily 
fusible, when the alloyed metal pre- 
dominates 

They have a metallic luster, and a 
metallic structure which renders them 
brittle They even form crystallized 
metallic combinations of constant propor- 
tions, dissolved in an excess of quick- 
silver, when the excess is separated by 
compression in a chamois skin, or by 
filtration in a glass funnel of slender 
stem, terminating with an orifice almost 
capillary , 

According as the fusing heat of a metal 
is less or greater than its combination 
heat with quicksilver, the amalgamation 
of this metal produces an elevation or a 
lowering of temperature. Thus potas* 
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Slum, sodium, and cadmium, in alloy 
with quicksilver, disengage heat, while 
zinc, antimony, tin, bismuth, lead, and 
silver combine with mercury wuth ab- 
sorption of heat The amalgamation of 
16!2 parts of quicksilver with 21 parts of 
lead, 12 parts of tin or of antimony, and 
28 5 parts of bismuth, lowcis the tem- 
perature of the mixture 79° P. 

Amalgams formed with disengage- 
ment of heat are electro-negative with 
reference to the metals alloyed with the 
quicksilver The products with absoip- 
tion of heat are electro-negative with ref- 
erence to the metals combined with the 
quicksilver, consequently, in a battery 
of elements of pure cadmium and amal- 
gamated cadmium, the cadmium will be 
the negative pole, in case of zinc and 
amalgamated zinc, the zinc will be the 
positive pole 

Heat decomposes all amalgams, va- 
porizing the mercury and leaving the 
metal alloys as a residue 

Water is decomposed by the amal- 
gams of potassium and sodium, because 
the heat of formation of these amalgams, 
although considerable, is even less than 
the heat disengaged by potassium and 
sodium, on decomposing water The 
alkaline amalgams may, therefore, serve 
as a source of nascent hydrogen in pres- 
ence of water, giving rise to an action 
less energetic, and often more advan- 
tageous, than that of the alkaline metals 
alone Thus is caused the frequent em- 
ployment of sodium amalgam for hydro- 
genizing a large number of bodies As 
a consequence of their action on water, 
the^ alkaline amalgams are changed by 
moist air, with production of free alkali 
or alkaline carbonate 

Applications of Potassium Amalgams. 

— They furnish a process for prepar- 
ing potassium by the decomposition of 
potash by the electric current, by em- 
ploying quicksilver as the cathode, and 
vaporizing the quicksilver of the amal- 
gam formed by heating this in a current 
of dry hydrogen 

^ II — They can serve for the prepara- 
tion of the amalgams of the metals, other 
tjkan those of the alkaline group, by de- 
composing the salts of these metals, with 
formation of a salt of potash and of the 
amalgam of the metal corresponding to 
^ the original salt 

^ They can be employed as a 

^i^nljce of nascent hydrogen in presence 
' j. for hydrogenizing many sub- 

1 , 

- Sodium Amalgams — • 

l^liies^areaiearly the same as. those of the 


potashiuni anudgams, but the sodium 
amalgams are employed almost exclu- 
sively, because s(Hhum is easier to handle 
than potassium, ami is cheaper These 
employments are I lie following: 

I, — Bodium amalgam furnisheH a proc- 
ess for the pieparalion of sodium when 
soda is de(M imposed by nmim of the 
eleetric cunent, employing <pa<‘ksilver 
as the cathode, and afterwards vaporizing 
the quicksilver of the amalgam formed 
by heating this in a <‘urrent of dry hy- 
diogen 

II. — Amalgams <if sodium serve for 
the preparation of amalgams of the oth- 
er metals, parti<mlarly alkaline earthy 
metals an<l metals of high fusing points, 
by decomposing tlu^ salts of these metals, 
with formation of a salt of soda and of 
the amalgam of the metal corresponding 
to the original salt. 

III, -— They serve for amalgamating 
supeifleially the metals of hign fusing 
point, called ‘^refractory,” such as iron 
and platinum, when a well-cleaned plate 
of these metals is immersed m sodium 
amalgam in presence of waiter. 

IV. — An amalgam of 2 or 3 per cent of 
sodium IS employed in the pro< esses 0 i 
extraction of gold by amalgaination It 
has the property of rendering quick- 
silver more brilliant, and consequently 
more energetic, by acting as a deoxidant 
on the pellicle of oxide formed on its 
surface in presence of certain ores, 
which, by keeping it separated from the 
particles of gold, destroy its activity. 
Sodium amalgam of 3 per cent is utilized 
with success for the amalgamated plates 
employed in crushers aiul other amia- 
ratus for treating the ores of gold. If a 
few drops of this amalgam are spread 
on a plate of copper, of tin, or of zme, a 
brilliant coating of an amalgam of tin, 
copper, or zinc is immediately formed. 

V — Amalgams of from 2 to 8 per cent 
of sodium serve frequently in laborato- 
ries for reducing or hydrogenizing or- 
ganic combinations, without running 
the risk of a partial destruction of these 
compounds by too intense action, as 
may occur by employing free sodium 
instead of its amalgam 

Applications of Barium Amalgams.-— 
These can, by distillation, furnish bari- 
um It is one of the processes for pre- 
paring this metal, w^hich, when thus ob- 
tained, almost always retains a little 
sodium 

^plications of Strontium Amalgams. 
— Tliese amalgams, washed and dried 
rapidly immediately after their prepara- 
tion, and then heated to a nascent red 
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in a current of dry hydrogen, yield a 1 
fused mass of strontium. 

Applications of Cadmium Amalgams — 
Amalgams of cadmium, formed of equal 
weights of cadmium and quicksilver, 
have much power of cohesion and are 
quite malleable, the case is the same with 
an amalgam formed of 1 part of cad- 
mium and 2 parts of quicksilver They 
are used as dental cements for plugging 
teeth; for the same purpose an amalgam 
of 2 parts of quicksilver, 1 part of cad- 
mium, and 2 parts of tin may be used 

Applications of Zmc Amalgams —The 
principal employment of zinc amalgams 
IS their use as a cathode or negative elec- 
trode in the batteries of Munson, Dan- 
iels, and Lechanche This combination 
is designed to render the zinc non-attack- 
able by the exciting liquid of the battery 
with open circuit. The action of the 
mercury isnto prevent the zinc from form- 
ing a large number of small voltaic ele- 
ments when foreign bodies are mingled 
with the metal, in a word, the giving to 
ordinary zinc the properties of pure zinc, 
and consequently of causing a great sav- 
ing m expense. 

For amalgamating a zmc plate it is 
plunged for a few seconds into water m 
which there is one-sixteenth in volume 
of sulphuric acid, then rubbing with 
a copper-wire brush which has been 
dippecf in the quicksilver The mercury 
takes more readily on the zmc when, 
after the zinc has been cleaned with 
water sharpened^ with sulphuric acid. 
It IS moistened with a solution of corro- 
sive sublimate, which is reduced and 
furnishes a first very thin coat of amal- 
gam, on which the quicksilver is im- 
mediately fixed by simple immersion 
without rubbing. 

The zmc of a battery may be amalga- 
mated by putting at the bottom of the 
compartment containing each element, 
a little quicksilver m sudi a way that the 
zmc touches the liquid. The amalga- 
mation is effected under the influence of 
the current, but this process applies only 
on condition that the zinc alone touches 
the bottom of the vessel containing the 
quicksilver. 

Applications of Manganese Amalgams. 
— These may serve for the preparation 
of manganese For this purpose it is 
sufficient to distill in a current of pure 
hydrogen The manganese remains in 
the form of a grayish powder. 

Applications of Tin Ainalgams.— I — 
Tinning of glass This operation is 
accomplished in the following manner. 


On a cast-iron table, quite horizontal, a 
sheet of tm of the dimensions of the glass 
is spread out and covered with a layer of 
quicksilver, 5 or 6 millimeters m thick- 
ness The glass is made to slide on the 
sheet of tin m such a way as to drive off 
the excess of quicksilver; when the two 
surfaces are covered without interposi- 
tion of air, weights are placed on the 
glass In a few days, the glass may be 
removed, having been covered with an 
adhering pellicle of amalgam of 4 parts 
of tm and 1 part of quicksilver. (S^ 
also Mirrors ) 

II — An amalgam consisting of 2 parts 
of zinc and 1 part tm may be used for 
covering the cushions of frictional elec- 
tric machines This amalgam is pre- 
pared by first melting the zinc and tin in 
a crucible and adding the quicksilver 
previously heated 

III — Mention has been made of the 
cadmium amalgam employed for plug- 
ging teeth, an amalgam of 2 parts of 
quicksilver, 2 parts of tin, ^nd 1 part of 
cadmium For the same purpose an 
amalgam of tin, silver, and gold is em- 
ployed (See also Cements, Dental ) 

Applications of Copper Amalgams.— 
I — An amalgam of 30 per cent of copper 
has been employed for filling teeth. 
This use has been abandoned on account 
of the inconvenience occasioned by the 
great changeableness of the product 
II. — The amalgam of 30 per cent of 
copper, designated by the name of ‘‘me- 
tallic mastic,^^ is an excellent cement for 
repairing objects and utensils of porce- 
lain. For this employment, the broken 
surfaces are heated to 662® F , a nd a little 
of the amalgam, previously heated to the 
consistency of melted wax, is applied. 
Ill — Copper amalgam, of 30 to 45 
er cent of copper, rendered plastic by 
eating and grinding, may serve for c^b- 
taimng with slight compression copies of 
delicate objects, which may, after hard: 
ening of the amalgam, be reproduce^ 
either in wax or by galvanic process. 

IV. — According to Debray, when a 
medal, obtained with an amalgam of 
45 per cent of copper, by compression in^ 
the soft state, m molds of gutta pereh^/ 
is heated progressively to redness in aU 
atmosphere of hydrogen, the quicksilver 
is volatilized gradually, and the particles 
of copper come together without fusion 
in such a way as to produce a faithful 
reproduction, formed exclusively of- me- 
tallic copper, of the original medal. . , 

V — ^In the metallurgy of goldr tiJase 
crushers are furnished with 
mated plates of copper for retaining^Hbe 
gold The preparation of these 
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which are at least 0 128 inches in thick- 
ness, is delicate, requiring about two 
weeks They are freed from greasy mat- 
ter by rubbing with ashes, or, better, 
with a little sand and caustic soda, or if 
more rapid action is desired, with a cloth 
dipped in dilute nitric acid, they are 
washed with water, then with a solution 
of potassium cyanide, and finally brushed 
with a mixture of sal ammoniac and a 
little quicksilver, until the surface is 
completely amalgamated. They are 
finally made to absorb as much quick- 
silver as possible But the plates thus 
treated are useful for only a few days 
when they are sufficiently covered with a 
layer of gold amalgam, in the meantime 
they occasion loss of time and of gold 
So it IS preferable to cover them arti- 
ficially with a little gold amalgam, which 
is prepared by dissolving gold in quick- 
silver Sometimes the amalgam of gold 
IS replaced by an amalgam of silver, 
which is readily poured and more eco- 
nomical 

Another method giving better results 
consists m silvering copper slabs by elec- 
troplating and covering them with a layer 
of silver Then it is only necessary to 
apply a little quicksilver, which adheres 
quite rapidly, so that they are ready for 
use almost immediately, and are quite 
active at the outset 

These amalgamation slabs ought to 
be cleaned before each operation Po- 
tassium cyanide removes fatty matter, 
and sal ammoniac the oxides of the low 
metals 

Applications of Lead Amalgams. — 
These meet with an interesting employ- 
ment for the autogenous soldering of 
lead. After the surfaces to be soldered 
have been well cleaned, a layer of lead 
amalgam is applied. It is afterwards 
sufficient to pass along the line of lunc- 
laon a soldering iron heated to reaness, 
in order that the heat should cause the 
volatilization of the quicksilver, and that 
the lead, liberated in a state of fine divi- 
sion, should be melted and cause the 
adherence of the two surfaces The 
only precaution necessary is to avoid 
breathing the mercurial vapor, which is 
quite poisonous. 

Applications of Bismuth Amalgams. — 
The amalgam formed of 1 per cent of 
bismuth and 4 parts of quicksilver will 
cause the strong adherence of glass. It 
is^ employed with advantage in the tin- 
ning of glass globes For this operation 
it k poured into a dry hot receiver, and 
then passed over the whole surface of 
the glass; it solidifies on cooling For 


the purpose of economizing the bismuth, 
the price of which is high, the preceding 
amalgam is replaced hy another com- 

E osed of 2 parts of qincdvMlver, 1 part of 
ismuth, 1 part of lead, an<l 1 part of tm. 
The bismuth, broken into small fragl 
ments, is added to the tin and lead, pre- 
viously melted in the cnuuble, and when 
the mixture of the three metals becomes 
fluid, the quicksilver is poured in, while 
stirring with an iron rod The impuri- 
ties floating on the surface are removed, 
and when the temperature is sufiiciently 
lowered this amalg^Lm is slowly poured 
into the vessels to be 1uine<l, which have 
been ple^io^lsl^ noil cleaned and slightly 
heated -M Ditto recommends for the 
same employment, as a very strong ad- 
herent to the glass, an amalgam obtained 
by dissolving hot 2 parts of bismuth and 
1 part of lead in a solution of 1 part of 
tin m 10 parts of quicksilver By caus- 
ing a quantity of this amalgtHai to move 
around the inside of a receiver, clean, 
dry, and slightly heated, the surface will 
be covered with a thin, brilliant layer, 
which hardens (^uite rapidly. 

For the injection of anatomical pieces 
an amalgam formed of 10 parts of quick- 
silver, 50 parts of bismutn, 31 parts of 
lead, and 18 parts of tm, fusible at 77.5® 
and solidifiable at 60® C., is made use of; 
or, again, an amalgam composed of 9 
parts of Darcet alloy and 1 part of quick- 
silver fusible at 127 J®F., and pasty at a 
still lower temperature. This last amal- 
gam m^ also be used for filling carious 
teeth The Darcet alloy, a^s known, con- 
tains 2 parts of bismuth, 1 part of lead, 
and 1 part of tm, and melts at 190|® F. 
The addition of 1 part of quicksilver 
lowers the fusing point to 104® F. 

Applications of Silver Amalgams. -^I.—* 
In the silvering of mirrors by the Fetit- 
jean method, which has almost univer- 
sally replaced tinning, Hic propeMy of 
silver in readily ainalg.mi.ilmg i'. taken 
advantage of, bj 'Hub^lihiling th<‘ ghi'*-' 
after silvering to the action of a dilute 
solution of ^ double cyanide of mercury 
and potassium m such a manner as to 
form an amalgam of white and brilliant 
silver adhering strongly to the glass To 
facilitate the operation and utilize all the 
silver, while economizing the double cya- 
nide, M. Lenoir has recommended the 
following: Sprinkle the glass at the time 
when it IS covered with the mercurial 
solution with very fine zinc powder, 
which precipitates the quicksilver and 
regulates the amalgamation 

II — The metallurgy of silver also 
takes advantage of the property of this 
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metal in combining cold with quicksil- I 
ver, this for the treatment of poor silver 
ores. 

In the Saxon or Freiburg process for I 
treating silver ores, recourse is had to J 
quicksilver in the case of amalgam in 
amalgamating casks, in which the ore, 
after grinding, is shaken with disks of 
iron, and with mercury and water The 
amalgam, collected and filtered under 
strong pressure, contains from 30 to 33 
per cent of silver. It is distilled either 
in cylindrical retorts of cast iron, fur- 
nished with an exit tube immersed in 
the water for condensing the mercurial 
vapors, or on plates of iron, arranged 
over each other along a vertical iron 
stem, supported by a tripod at the bot- 
tom of a tank filled with water, and 
covered with an iron receiver, which is 
itself surrounded with ignited charcoal. 
It should be remarked that the last por- 
tions of quicksilver in a silver amalgam 
submitted to distillation are voiatihzed 
only under the action of a high and pro- 
longed temperature 

Applications of Gold Amalgams — I — 
Gilding with quicksilver This process 
of gilding, much employed formerly, is 
now but little used. It can be applied 
only to metals slightly fusible and capa- 
ble of amalgamation, like silver, copper, 
bronze, and brass. Iron can also be 
gilded by this method, provided it is 
previously covered with a coating of 
copper To perform this gilding the 
surface is well cleaned, and the gold 
amalgam, consisting of 2 parts of gold 
and 1 part of quicksilver, pr^ared as 
mentioned before, is applied. The piece 
IS afterwards heated to about the red, so 
as to volatilize the mercury The gold 
remains, superficially alloyed with the 
metal, and forms an extremely solid 
layer of deadened gold, which can be 
afterwards polished The volatilization 
should be effected under a chimney hav- 
ing strong draught, in order to avoid the 
poisonous action of the mercurial vapors 

II. — The amalgamation of gold finds 
its principal applications in the treatment 
of auriferous ores The extraction of 
small spangles of gold scattered in gold- 
bearing sands is based on the ready 
dissolution of gold in quicksilver, and 
on the formation of an amalgam of solid 
gold by compression and filtering through 
a chamois sKin, m a state more or less 
liquid. The spangles of gold are shaken 
with about their weight of quicksilver, 
collected in the cavities of sluices and 
mixed with a small quantity of sand 
The gold IS dissolved and the sand re- 


mains. The amalgam thus obtained is 
compressed m a chamois skin, so as t^ 
separate the excess of mercury which 
passes through the pores of the skin; or, 
yet again, it is filtered through a glass 
funnel having a very slender stem, with 
almost capillary termination In both 
cases an amalgam of solid gold remains, 
which IS submitted to the action of heat 
in a crucible or cast-iron retort, com- 
municating with a bent-iron tube, of 
which the extremity, surrounded with a 
cloth immersed in water, is arranged 
above a receiver half full of water The 
quicksilver is vaporized and condensed 
in the water Tne gold remains in the 
retort 

The property of gold of combimng 
readily with quicksilver is also used in 
many kinds oi amalgamating apparatus 
for extraction and in the metallurgy of 
gold 

In various operations it is essential 
to keep the quicksilver active by preserv- 
ing Its limpidity For this purpose 
potassium cyanide and ammonium 
chloride are especially employed, some- 
times wood ashes, carbonate of soda, 
hyposulphite of soda, nitrate of potash, 
cupric sulphate, sea salt, and lime, the 
latter for precipitating the soluble sul- 
phates proceeding from the decomposi- 
tion of pyrites 

The amalgamation of gold is favorec 
by a tenmerature of 38° to 45° C. (100® 
to 113° F ), and still more by the em- 
ployment of qmcksilver in the nascent 
state This last property is the base of 
the Designol process, which consists in 
treating auriferous or auro-argentiferous 
ores, first ground with sea salt, in revolv- 
ing cylinders of cast iron, with iron and 
mercury bichloride, in such a way that 
the mercury precipitated collects the gold 
and eventually the silver more effica- 
ciously 

Gold Amalgam.— Eight parts pf gold 
and 1 of mercury are formed into an 
amalgam for plating by rendering the 
gold into ’ ' .-l.'ii r . 1 ^ *’-.z it red hot, 
and then _ r'. '■>! ‘o i-y while 

the latter is also heated to ebiillition. 
The gold immediately disappears in 
combination with the mercury, after 
which the imxture may be turned into 
water to cool. It is then ready for use. 

Zme Amalgam for Electric Batteries. 
— Dissolve 2 parts of mercury in 1 part 
of aqua regia. This accomplished, add 
5 parts of hydrochloric acid This solu- 
tion IS made warm It suffic^ to dip 
the zinc to be amalgamated into this 
liquid only for a few seconds. 
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Amalgam for Cementing Glass, Por- 
celain, Etc — Take Im % parts, and cad- 
mium 1 part Fuse in an non spoon 
or some vessel of the same material. 
When the two materials are in fusion add 
a little mercury, previously heated Place 
all m an iron crucible ana boil, agitating 
the mass with a pestle. This amalgam 
js soft and can be kneaded between the 
fingers. It majr be employed for luting 
glass or porcelain vessels, as well as for 
filling teeth It hardens m a short while. 

Amalgam for Silvering Glass Balls. — 
Lead, 25 parts; tin, 25 parts, bismuth, 
25 parts; mercury, 25 parts, or, lead, 20 
parts; tin, 20 parts, bismuth, 20 parts; 
mercury, 40 parts Melt the lead and 
the tin, then add the bismuth, skim sev- 
eral times and add the meicury, stirring 
the composition vigorously, 

(See also Mirror-Silvering). 

Copper Amalgam — Copper amalgam, 
or so-called Viennese metal cement, crys- 
tallizes with the greatest readiness and 
acquires such hardness on solidifying 
that it can be polished like gold The 
amalgam may also be worked under the 
hammer or between rollers; it can also 
be stamped, and retains its metallic luster 
for a long time in the air In air con- 
taining hydrogen sulphide, however, it 
quickly tarnishes and turns black A 
very special property of copper amalgam 
consists in that it becomes very soft vnien 
laid in water, and attains such pliancy 
that It can be employed for modeling the 
most delicate objects After a few 
hours the amalgam congeals again into 
,a, very fine-grained, rather malleable 
mass An important application of 
copper amalgam is that for cementing 
metals. All that is necessary for this 
urpose IS to heat the metals, which must 
e bright, to 80-90° C (176-194° F.), to 
apply the amalgam and to press the metal 
pieces together They will cohere as 
firmly as though soldered together 

Copper amalgam may be prepared in 
the following manner 

Place strips of zinc in a solution of blue 
vitriol and agitate the solution thor- 
oughly. The copper thus obtained m 
the form of a very fine powder is washed 
and, while still moist, treated in a mor- 
tar with a solution of mercury nitrate 
The copper powder thereby amalga- 
mates more readily with the quicksilver 
'Next, hot water is pouied over the cop- 
per, the mortar is kept hot, and the mer- 
cirry added Knead with the pestle of 
,the mortar until the copper, pulverulent 
^TL^^he beginning, has united vith the 
mercury into a ver\ plastic mass The 


longer the kneading is continued the 
more uniform will be the mass As soon 
as the amalgam has acuuiie<l the suitable 
character -for its puxluction 8 parts of 
copper ami 7 parts of mercury are used 
— ^the water IS poured off amrthe amal- 
gam still soft is given the shape in which 
It IS to be kept. 

For cementing purposes, the amalgam 
is rolled out into small cylimlers, whose 
diameter is about 0 1(5 to 0.2 inches, with 
a length of a few in<‘hes. In order to 
produce with this amalgam impressions 
of eastings, which arc luadc after wooi 
cuts, the amalgam is rolleci out hot 
into a thin plate and pressixl firmly 
onto the likewise heated plaster cast 
After the amalgam has hardened the 
thin plate of it may be reinforced by 
pouring on molten type metal. 

Silver Amalgam. — HiKer amalgam can 
easily be made with the help ot finely 
powdered silver llie mereuiy need 
only be heated to 250° to 800® (k (482° 
to 572® F.); Hilvei powder is then sprin- 
kled on it, and mixed with it by stirring. 
The vessel is heated for s(‘veral minutes 
and then allowed to cool, the excess of 
mercury being removed from the granu^ 
lated crystalline amalgam by pressing in 
a leather bag. Silver amalgam can also 
easily be made by dissolving silver m 
nitric acid, evaporating the solution till 
the excess of free acid is eliminated, di- 
luting with distilled water, and adding 
mercury to the iliud in the proportion of 
4 parts, by weight, of mercury to 1 of the 
silver originally^ used. The mercury 
precipitates the silver in a metallic state, 
and immediately forms an amalgam with 
it, the fluid standing above after a time 
contains no more silver, but consists of 
a solution of mercury nitrate mixed with 
whatever copper was contained in the 
dissolved silver in the form of copper 
nitrate. The absence of a white pre- 
cipitate, if a few drops of hydrochloric 
acid are added to a sample of the fluid 
in a test tube, shows that all the silver 
has been eliminated from the solutiort 
and is present in the form of amalgam 

Amalgam for the Rubber of Electric 
Machines. — Mercury, 100 parts; ziuc, 50 
parts, tin, 50 parts. This amalgam 
reduced to powder and incorporated 
with grease can be applied to the rubber 
of electric machines. 

AMALGAM GOLD PLAXIITG: 

See Gilding under Plating. 

AMBER- 

Imitation Amber. — Melt carefully to- 
gether pine rosin, 1, lacca in tabulis, 2; 
white colophony, 15 parts ' 
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AMBER CEMENT: 

See Adhesives under Cements. 

AMlir'R VVrv^'TTSH: 
ambrosia powder* 

See Salts (Ef?er\escent). 

AMIDOL DEVELOPER: 

See Photography. 

AMETHYST (IMITATION): 

See Gems, Artificial. 

AMMON-CARBONITE : 

See Explosives, 


Ammonia 

Household Ammonia. — (See also House- 
hold Formulas ) — Household ammonia is 
simply diluted ammonia water to which 
borax and soap have been added To 
make it cloudy add potassium nitrate 
or methylated spirit. The following are 
good formulas. 

I — Ammonia water , 16 parts 

Yellow soap . . 64 parts 

Potassium nitrate 1 part 

Soft water, sufficient 
to make 200 parts 

Shave up the soap and dissolve it in 
the water by heating, add the potassium 
nitrate and dissolve Cool, strain, skim 
off any suds or bubbles, add the am- 
monia, mix, and bottle at once 
11. — Yellow soap ... 10 grains 
Borax . . 1 drachm 

Lavender water 20 minims 

Stronger ammonia 

water . . 6 ounces 

Water, enough to 

make . 20 ounces 

Dissolve the soap and borax in 5 
ounces of boiling water, when cold add 
the lavender water and ammonia, and 
make up to a pint with water. 


III. — Methylated spirit 1 gallon 

Soft watei ^ 1 gallon 

Stronger ammonia 

water .... ..... 1 gallon 

IV. — Ammonia water. ... 5 pints 

Distilled water. .... 5 pints 

Soap . ... 100 grains 

Olive oil . 5 drachms 


Cut the soap in shavings, boil with the 
oil and water, cool, add the ammonia 
water, and bottle. For use in laundries, 
t baths, and for general household pur- 
poses add one tablespoonful to one 
gallon of water 


V — The best quality* 

Alcohol, 94 per cent . 4 ounces 
Soft water . . 4 gallons 

Oil of rosemary . 4 drachms 

Oil of citronella ... 3 drachms 

Dissolve the oils in the alcohol and 
add to the water. To the mixture add 
4 ounces of talc (or fuller’s earth will 
answer), mix thoroughly, strain through 
canvas, and to the colate add 1, 2, or 3 
gallons of ammoma water, according to 
the strength desired, in which has been 
dissolved 1, 2, or 3 ounces of white curd, 
or soft soap 

Liquor Ammonii Anisatus. — 

Oil of anise, by weight . . 1 part 

Alcohol, by weight . 24 parts 

Water of ammoma, by weight . 5 parts 

Dissolve the oil in the alcohol and add 
the< water of ammoma 

It should be a clear, yellowish liquid. 

Violet Color for Ammoma. — A purple- 
blue color may be given to ammoma 
water by adding an aqueous solution 
of litmus The shade, when pale 
enough, will probably meet all views as 
to a violet color 

Perfumed Ammonia Water. — The 
following are typical formulas: 

I — Stronger water of am- 
monia . . 6 ounces 

Lavender water . , . 1 ounce 

Soft soap . . 10 grams 

Water, enough to 

make . ..... 16 ounces 

II —Soft soap 1 ounce 

Borax ... 2 drachms 

Cologne water. . § ounce 

Stronger water of am- 
moma ounces 

Water, enough to 
' make ... 12 ounces 

Rub up the soap and borax with water 
until dissolved, strain and add the other 
ingredients. The perfumes may b6 
varied to suit the price. 

AMMONIA FOR FIXING PRHTTS: 

See Photography 

ANGOSTURA BITTERS: 

See Wines and Liquors. 

ANILINE: 

See Dyes. 

ANILINE IN PIGMENTS, TESTS FORr 
See Pigments. 

ANILINE SfAINS, TO REMOVE: ^ 
See Cleaning Preparations and Meffir 
ods 
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ANISE CORDIAL: 

See Wines and Liquors. 

ANKARA: 

See Butter. 

ANNEALING OF STEEL, TOOLS, WIRE, 
AND SPRINGS: 

See Steel. 

ANODYNES : 

See Pain Killers 

ANx DESTROYERS: 

See Insecticides. 


Antidotes for Poisons 

POISON, SYMPTOMS AND ANTI- 
DOTES. 

When a person has taken poison, the 
first thing to do is to compel the patient 
to vomit, and for that puipose give any 
emetic that can be most readily and 
quickly obtained, and which is prompt 
and energetic, but safe in its action* 
For this purpose there is, perhaps, 
nothing better than a large teaspoonful 
of ground mustard m a tumblerful of 
warm water, and it has the advantage of 
being almost always at hand If the dry 
mustard is not to be had use mixed 
mustard from the mustard pot Its 
operation may generally be facilitated 
by the addition of a like quantity of 
common table salt If the mustard is 
not at hand, give two or three teaspoon- 
fuls of powdered alum in syrup or 
molasses, and give freely of warm water 
to drink; or give 10 to 20 grams of sul- 
phate of zinc (white vitriol), or 20 to SO 
grams of ipecac, with 1 or 2 grams of 
tartar emetic, in a large cup of warm 
water, and repeat every ten minutes until 
three or four doses are given, unless 
free vomiting is sooner produced After 
vomiting has taken place large draughts 
of warm water should be given, so 
that the vomiting will continue until the 
poisonous substances have been thor- 
oughly evacuated, and then suitable anti- 
dotes should be given If vomiting can- 
not be produced the stomach pump 
should be used When it is known what 
particular kind of poison has been swal- 
lowed, then the proper antidote for that 
poison should be given; but when this 
cannot be ascertained, as is often the 
«case, give freely of equal parts of cal- 
cined magnesia, pulverized charcoal, 
and sesquioxide of iron, in a sufficient 
quantity of water. ^ This is a very harm- 
less mixture and is likely to be of great 
benefit, as the ingredients, though very 


simple, arc anti<lotes for the most com- 
mon and a(*tivc piusons In case this 
mixture cannot be obtained, the stomach 
should be soothc<l and protected by the 
free administration of demulcent, muci- 
laginous, oruU.iginon^ drii'^ -ncli.'^tlie 
whites of eggs, innk, inmili‘;c of g-m 
arahic, or .snpp<‘ry-<‘lm bark, flaxseed 
tea, staich, wheat flour, or uirowroot 
mi\e<l in water, hnseed or^ohve oil, or 
melted butler or laid Subsequently 
the bowels .should be mo\ed by some 
gentle laxative, as a tablespoonful or 
two of castor oil, or a t<uispoouful of cal- 
cined magnesia, ami pain or other evi- 
dence of inllammatiou uiuhI be relieved 
by the admuuhtration of a few drops of 
laudanum, ami the repeated application 
of hot poultices, fomeutations, and mus- 
tard plastt^rs 

''riie following are the name.s of the 
substances that may give rise to poison- 
ing, most commonly used, and Ihcir anti- 
dotes* 

I Mineral Acids —“Sulphuric Acid (Oil 
of Vitriol), Nitnc Acid (Aqua Fortis), 
Muriatic Acid (Spirits of Salts).-“Symp- 
tom.s Acid, burning taste in the mouth, 
acute pain in the throat, .stomach, and 
bowels, frequent vomiting, generally 
bloody, month and lips excoriated, 
shriveled, white or yellow; hicconjjh, 
copious stools, more <»r le.ss bloody, witli 
great tenderness in the abdomen; dmi- 
cult breathing, irregular pulse, excessive 
thirst, while drink inereases the pain 
and rarely remains in the stomach, fre- 
quent but vain efforts to urinate, cold 
sweats, altered countenance; convul- 
sions, generally preceding (leath. Nitric 
acid causes yellow stain.s, sulphuric 
acid, black ones.^ Treatment* Mix 
calcined magnesia in milk or water to the 
consistence of cream, and give freely to 
drink a glassful every couple of minutes, 
if it can be swallowed* Common soap 
(hard or soft), chalk, whiting, or even 
mortar from the wall mixed m 
may be given, until magnesia can be ob- 
tained. Promote vomiting by tickling 
the throat, if necessary, and when the 
poison IS got rid of, flaxseed or shpp^- 
elm tea, gruel, or other mild drinks 
The inflammation which always follow? 
needs good treatment to save the pa- 
tient's life 

Vegetable Acids — ^Acetic, Citric, Ox- 
alic, Tartaric. — Symptoms . Intense 
burning pain of mouth, throat, and 
stomacn; vomiting blood which is highly 
acid, violent purging, collapse, stupor, 
death 

Oxalic acid is frequently taken in 
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mistake for Epsom salts, to wliicli in 
shops it often bears a strong resemblance 
Treatment Give chalk or magnesia in a 
large quantity of watei, or large draughts 
of limewater If these are not at hand, 
.scrape the wall or ceiling, and give the 
scrapings mixed with watei 

Prussic or Hydrocyanic Acid — Laurel 
Water, Cyanide of Potassium, Bitter 
.Almond Oil, Etc. — Symptoms* In large 
doses almost invanably instantaneously 
fatal, when not immediately fatal, sud- 
den loss of sense and control of the vol- 
untary muscles The odor of the poison 
generally noticeable on the breath 
Treatment Chlorine, in the form of 
chlorine water, in doses of from 1 to 4 
fluidrachms, diluted Weak solution 
of chloride lime of soda, water of am- 
monia (spirits of hartshorn), largely 
diluted, may be given, and the vapor of it 
cautiously inhaled Cold aflrusion, and 
chloroform in half to teaspoonful doses 
in glycerine or mucilage, repeated every 
few minutes, until the symptoms are 
ameliorated Artificial respiration 

Aconite — Monkshood, Wolfsbane. — 
Symptoms Numbness and tingling in 
the mouth and throat, and afterwards in 
other portions of the body, with sore 
throat, pain over the stomach, and vom- 
iting, dimness of vision, dizziness, peat 
pjostration, loss of sensibility, ana de- 
lirium Treatment* An emetic and 
then brandy in tablespoonful doses, in 
ice water, every half hour ; spirits of 
ammonia in half- teaspoonful doses in 
like manner, the cold douche over the 
head and chest, warmth to the extrem- 
ities, etc 

Alkalis and Their Salts — Concen- 
trated Lye, Wood-ash Lye, Caustic Pot- 
ash, Ammonia, Hartshorn. — Symptoms* 
Caustic, acrid taste, excessive heat in 
the throat, stomach, and intestines; 
vomiting of bloody matter, cold sweats, 
hiccough, purging of bloody stools 
Treatment The common vegetable 
acids. Common vinegar, being alw*ays 
at hand, is most frequently used The 
fixed oils, as castor, flaxseed, almond, 
and olive oils form soaps with the alka- 
lis and thus also destroy their caustic 
effect They should be given in large 
quantity 

Antimony and Its Preparations — ^Tar- 
tar Emetic, Antimomal Wme, Kerme’s 
Mmeral — wSy mptoms * Faintness and 
nausea, soon followed by painful and 
continued vomiting, severe diarrhea, 
constriction and burning sensation in 
the throat, cramps, or spasmodic twitch- 


ings, with symptoms of nervous derange- 
ment, and great prostration of strength, 
often terminating in death Treatment: 
If vomiting has not been produced, it 
should be effected by tickling the fauces, 
and administering copious draughts of 
warm water Astringent infusions, such 
as of gall, oak bark, Peruvian bark, act 
as antidotes, and should be given prompt- 
ly ^ Powdered yellow bark may oe used 
until the infusion is prepared, or very 
strong green tea should be given To 
stop the vomiting, should it continue, 
blister over the stomach by applying a 
cloth wet with strong spirits of hartshorn, 
and then sprinkle on one-eighth to one- 
fourth of a gram of morphia. 

Arsemc and Its Preparations —Rats- 
bane, Fowler^s Solution, Etc — Symp- 
toms Generally within an hour pain 
and heat are felt in the stomach, soon 
followed by vomiting, with a burning 
dryness of the throat and great thirst, 
the matters vomited are generally colored 
either green yellow, or brown, and are 
sometimes bloody Diarrhea or dys- 
entery ensues, while the pulse becomes 
small and rapid, yet irregular Breath- 
ing much oppressed, difficulty in vom- 
iting may occur, while cramps, convul- 
sions, or even paralysis often precede 
death, which sometimes takes place with- 
in five or SIX hours after arsenic has been 
taken Treatment Give a prompt 
emetic, and then hydrate of peroxide of 
iron (recently prepared) in tablespoon- 
ful doses every 10 or 15 minutes until the 
urgent symptoms are relieved In the 
absence of this, or while it is being pre- 
pared, give large draughts of new milk 
and raw eggs, limewater and oil, melted 
butter, magnesia in a large quantity of 
water, or even if nothing else is at hand, 
flour and water, always,^ however, giv- 
ing an emetic the first thing, or causing 
vomiting by tickling the throat with a 
feather, etc The inflammation of the 
stomach which follows must be treated 
by blisters, hot fomentations, muci- 
laginous drinks, and the like. 

Belladonna^ or Deadly Nightshade. — 
Symptoms Dryness of the mouth and 
throat, great thirst, difficulty of^ swal- 
lowing, nausea, dimness, confusion or 
loss of vision, great enlargement of the 
pupils, dizziness, delirium, and coma. 
Treatment There is no known anti- 
dote Give a prompt emetic and then 
reliance must be placed on continual 
stimulation with brandy, whisky, etc, 
and to necc-N,ir\ arfincud rc- pi ration. 
Opium and i> pr< pnmlioii-, t - nu»rp]iia, 
laudanum, etc , are thought by sozne,to 
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counteract the efTect of belladonna, and 
may be given m small and repeated doses, 
as also strong black coffee and green tea 

Blue Vrtnol, or Blue Stone.— Sec Cop- 
per 

Canthandes (Spanish or Blistering 
Fly) and Modern Potato Bug.— Synm- 
toms* Sickening odor of the biealli, 
sour taste, with burning heat in the 
throat, stomach, and bowels, frequent 
vomiting, often bloody, copious bloody 
stools, great pain m the stomach, with 
burning sensation in the bladder and 
difficulty to urinate followed with ter- 
rible convulsions, delirium, and death. 
Treatment* Excite vomiting by drinking 
plentifully of sweet oil or other whole- 
some oils, sugar and water, milk, or 
shppery-elm tea, give in 3 ections of castor 
oil and starch, or warm milk The in- 
flammatory symptoms which generally 
follow must be treated by a physician 
Camphorated oil or camphorated spirits 
should be rubbed over the bowels, stom- 
ach, and thighs. 

Caustic Potash. — See Alkalis under this 
title 

Cohalt, or Fly Powder. — Symptoms: 
Heat and pain in the throat and stomach, 
violent retching and vomiting, cold and 
clammy skin, small and feeble pulse, 
hurried and difficult breathing, diar- 
rhea, etc Treatment ^ An emetic, fol- 
lowed by the free administration of milk, 
eggs, wheat flour and water, and muci- 
laginous drinks. 

Copper — ^Blue Vitriol, Verdigris or 
Pickles or Food Cooked m Copper Ves- 
sels. — Symptoms* General inflamma- 
tion of the alimentary canal, suppres- 
sion of urine; hiccough, a disagreeable 
metallic taste, vomiting, ^ violent colic, 
excessive thirst, sense of tightness of the 
throat, anxietj , faintness, giddiness, 
and cramps and .convulsions generally 
precede death Treatment * Large 
doses of simple syrup as warm as can be 
swallowed, until the stomach rejects the 
amount it contains The whites of eggs 
and large quantities of milk. Hydrated 
peroxide of iron 

Creosote — ^Carbolic Acid. — Symptoms ; 
Burning pain, acrid, pungent taste, 
thirst, vomiting, purging, etc Treat- 
ment An emetic and the free adminis- 
ia'ation of albumen, as the whites of eggs, 
o:^, in the absence of these, milk, or flour 
and^ water 

Corrosive Sublimate,— See Mercury 
mder this title. 


Deadly Nightshade.- Sec Belladonna 

under this idle. 

Foxglove, or Bigitalis.- Symptoms 
Loss oi strength, f<‘el)le, Ihitlermg pulse 
faintness, nausea ami voiuiling and stu- 
por , c‘ol<I perspiration, dilated pupils 
sighing, irregular brealliing, and some- 
times convulsions 'rreatinenl After 
vomiting, give bramly and ammonia in 
freoiiently rcp<‘ate<l <1(j.s<‘h, apply warmth 
to the extremities, ami if necessary resort 
to artificial respiratimi 

Gases- Carbonic Acid, Chlorine, Cy* 
anogen, Hydrosulphuric Acid, Etc.— 
Symptoms: Great drowsiness, difficult 
respiration, features swollen, face blue' 
as in strangulation, I'reafinent, Artb 
fieial respiration, » cold douche, friction 
with stimulating substanees to the sur-' 
face of the body. Inhalation of steam 
contaming preparations of ammonia. 
Cupping from nape of ncek. luternal 
use of chloroform. 

Hellebore, or Indian Poke.— Symp- 
toms* Violent vomiting ami purging, 
bloody stools, great anxiety, tremors, 
vertigo, fainting, sinking of the pulse, 
cold sweats, and convulsions. Treat- 
ment. Excite speedy vomiting by large 
draughts of warm water, mohisses and 
water, tickling the throat with the finger 
or a feather, and emetics, give oily and 
mucilaginous drinks, oily purgatives, 
and clysters, a<'ids, strong coffee, cam- 
phor, and opium. 

Hemlock (Conium)*— Symptoms* Bryti 
ness of the throat, tremors, dizziness, 7 
difficulty of swallowing, prostration, and 
faintness, limbs powerless or paralyzed, 
pupils dilated, pulse rapid and feeblet\ 
insensibility and convulsions sometimes^ 
precede death. Treatment: Empty the 
stomach and give brandy in tablespoon- 
ful doses, with half teaspoonful of spirits 
of ammonia, freqiiently repeated, and 
if much pain and vomiting, give bro^ 
mide of ammonium in 5-gr^n doses 
every half hour. Artificial respiration 
may be required. 

Henbane, or Hyoscyamus. — Symp^ 
toms: Muscular twitching, inability to^ 
articulate plainly, dimness of vision and 
stupor; ^ later, vomiting and purging,' 
small intermittent pulse, convmsive| 
movement of the extremities, and coma-" 
Treatment Similar to opium poison^ 
ing, which see. | 

Iodine. — Symptoms; Burning pain in 
throat, lacerating pain in the stomach,^ 
fruitless effort to vpmit, excessive ten^^ 
j, ^^rpessa of the epigastrium. Treatment^ 
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Free emesis, prompt administration of 
starch, wheat nour, or arrowroot, beaten 
up in water 

Lead — ^Acetate of Lead, Sugar of Lead, 
Dry White Lead, Red Lead, Litharge, or 
Pickles, Wine, or Vinegar Sweetened by 
Lead. — Symptoms When taken in large 
doses, a sweet but astringent metallic 
taste exists,^ with constriction m the 
throat, pain in the region of the stomach, 
painful, obstinate, and frequently bloody 
vomitings, hiccough, convulsions or 
spasms, and deatn When taken in 
small but long-continued doses it pro- 
duces colic, called painters’ colic, great 
pain, obstinate constipation, and in ex- 
treme cases paralytic symptoms, es- 
pecially wrist-drop, with a blue line along 
the edge of the gums. Treatment To 
counteiact the poison give alum in water 
H ounce to a quart; or, better still, Ep- 
som salts or Glauber’s salts, an ounce of 
either in a quart of water, or dilute sul- 
phuric acid, a teaspoonful to a quart of 
water If a large quantity of sugar of 
lead has been recently taken, empty the 
stomach by an emetic of sulphate of zinc 
(1 drachm in a qup.rt of water), giving 
one-fourth to commence, and repeating 
smaller doses until free vomiting is pro- 
duced, castor oil should be given to clear 
the bowels and injections of oil and 
starch freely administered. If the body 
is cold use the warm bath 

Meadow Saffron. — See Belladonna. 

Laudanum. — See Opium 

Lobelia — Indian Poke. — Symptoms 
Excessive vomiting and purging, pains 
in the bowels, contraction of the pupils, 
delirium, coma, and convulsions Treat- 
ment: Mustard over the stomach, and 
brandy and ammonia. 

Mercury — Corrosive Sublimate (bug 
poisons frequently contain this poison). 
Red Precipitate, Chinese or English 
Vermilion. — Symptoms Acrid, metallic 
taste in the mouth, immediate constric- 
tion and burning in the throat, with anx- 
iety and tearing pains in both stomach 
and bowels, sickness, and vomiting of 
various-colored fluids, and sometimes 
bloody and profuse diarrhea, with dif- 
ficulty and pain in urinating, pulse 
quick, ^mall, and hard, faint sensations, 
great <lcbilit\, difficult breathing, cramps, 
cold sweats, sjncope, and convulsions 
Treatment: If vomiting docs ^ not al- 
ready exist, emotKs must he given im- 
mediately — white of eggs in continuou$ 
large doses, and infusion of catechu after- 
wards, sweet milk^ mixtures of flour ajid 


water in successive cupfuls, and to check 
excessive salivation put a half ounce of 
chlorate of potash in a tumbler of water, 
and use freely as a gargle, and swallow a 
tablespoonful every hour or two 

Morphine. — See Opium 

Nitrate of Silver (Lunar Caustic). — 
Symptoms Intense pain and vomiting, 
and purging of blood, mucus, and shreds 
of mucous membranes, and if these stand 
they become dark Treatment Give 
freely of a solution of common salt m 
water, which decomposes the poison, 
and afterwards flaxseed or shppery-elm- 
bark tea, and after a while a dose of 
castor oil 

Opium and All Its Compounds — 
Morphme, Laudanum, Paregonc, Etc. — 
Symptoms Giddiness, drowsiness, in- 
creasing to stupor, and insensibility, 
pulse usually, at first, quick and ir- 
regular, and breathing hurried, and 
afterwards pulse slow and feeble, and 
respiration slow and noisy, the pupils are 
contracted and the eyes and face con- 
gested, and later, as death approaches, 
the extremities become cold, the surface 
IS covered with cold, clammy perspira- 
tion, and the sphincters relax The ef- 
fects of opium and its preparations, in 
poisonous doses, appear in from a half 
to two hours from its admimstration. 
Treatment Empty the stomach imme- 
diately with an emetic or vdth the stom- 
ach pump. Then give very strong 
coffee without milk, put mustard plasters 
on the wrists and ankles; douche the head 
and chest with cold water, and if the 
patient is cold and sinlang, give brandy, 
or whisky and ammonia. Belladonna is 
thought by many to counteract the poi- 
sonous effects of opium, and may be 
given in doses of half to a teaspoonful of 
the tincture, or ^ grams of the extract, 
every 20 minutes, until some effect is 
observed in causing the pupils to ex- 
pand Use warmth and friction, and 
n possible prevent sleep for some hours, 
for which purpose the patient should 
be walked about betweaa two perso^. 
Finally, as a last resort, use artificial 
respiration, persistence in which will some- 
times be rewarded "with success in ap- 
parently hopeless cases. Electneiiy should 
also be tried. ^ . 

Cooley advises as follows Vomiting 
must be induced as soon as possible, by 
. means of a strong emetic and tickling the 
fauces If this does not succeed, the 
stomach pump should be applied. Tlie 
emetic may consist of a half drachm of 
sulphate of zinc dissolved in a half pint 
of warm water, of which one-third 
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which IS manifested by a general con- 
traction of all the muscles of the body, 
with rigidity of the spinal column A 
profound calm soon succeeds, which is 
followed by a new tetanic seizure, longer 
than the first, during which the respira- 
tion IS suspended These symptoms 
then cease, the breathing becomes easy, 
and there is stupor, followed by another 
general contraction In fatal cases 
these attacks are renewed, at intervals, 
with increasing violence, until death en- 
sues ^ One phenomenon which is found 
only in poisonings by substances con- 
taining strychnine is that touching any 
part of the body, or even threatemng 
to do so, instantly produces the tetanic 
spasm Antidote The stomach should 
be immediately^ cleared by means of an 
emetic, tickling the fauces, etc To 
counteract the asphyxia from tetanus, 
etc , artificial respiration should be 
practiced with diligence and care “If 
the poison has been applied externally, 
we ought immediately to cauterize the 
part, and apply a ligature tightly above 
the wound If the poison has been 
swallowed for some time we should give 
a purgative clyster, and administer 
draughts containing sulphuric ether or 
oil of turpentine, which in most cases 
produce a salutary effect Lastly, in- 
3 ections of chlorine and decoction of 
tannin are of value ’’ 

According to Ch Gunther the great- 
est reliance may be placed on full doses 
of opium, assisted by venesection, in 
cases of poisomng by strychnia or nux 
vomica. His plan is to administer this 
drug in the form of solution or mix- 
ture, in combination with a saline ape- 
rient 

Another treatment is to give, if obtain- 
able, 1 ounce or more of bone charcoal 
mixed with water, and follow with an 
active emetic; then to give chloroform in 
teaspoonful doses, m flour and water or 
glycerine, every few minutes while the 
spasms last, and afterwards brandy and 
stimulants, and warmth of the extremi- 
ties if necessary. Recoveries have fol- 
lowed the free and prompt administra- 
tion of oils or melted butter or lard ^ In 
all cases empty the stomach if possible. 

Sulphate of Zinc— White Vitriol. — See 
Zinc. 

Tin — Chloride of Tin, Solution of Tin 
(used by dyers), Oxide of Tin, or Pu^ 
Powder. — Symptoms: Vomiting, pains 
in the stomach, anxiety, restlessness, fre- 

S uent pulse, delirium, etc. ^ Treatment: 

Impty the stomach, and give whites of 
eggs in water, milk in large <iuantities. 


or flour beaten up in water, with mag- 
nesia or chalk 

Tartar Emetic. — See Antimony 

Tobacco. — Symptoms Vertigo, stu- 
por, fainting, nausea, vomiting, sudden 
nervous debility, cold sveat, tremors, 
and at times fatal prostration Treat- 
ment After the stomach is empty apply 
mustard to the abdomen and to the ex- 
tremities, and give strong coffee, vith 
brandy and other stimulants, with 
warmth to the extremities. 

Zinc — Oxide of Zinc, Sulphate of 
Zinc, White Vitriol, Acetate of Zinc. — 
Symptoms Violent vomiting, astrin- 
gent taste, burning pam in the stomach, 
pale countenance, cold extremities, dull 
eyes, fluttering pulse Death seldom 
ensues, m consequence of the emetic 
effect Treatment The \omiting may 
be relieved by copious draughts of warm 
water Carbonate of soda, admimstered 
m solution, will decompose the sulphate 
of zinc Milk and albumen will also act 
as antidotes. General principles to be 
observed in the subsequent treatment 

Woorara. — Symptoms When taken 
into the stomach it is inert, when ab- 
sorbed through a wound it causes sudden 
stupor and insensibility, frothing at the 
mouth, and speedy death Treatment • 
Suck the wound immediately, or cut it 
out and tie a cord around the limb be- 
tween the wound and the heart Apply 
iodine, or iodide of potassium, and give it 
internally, and try artificial respiration. 

ANTIFERMENTS. 

The following are tried and useful 
formulas* 

I. — Sulphite (not sulphate) of lime, 
in fine powder, 1 part; marble dust, 
ground oyster shells, or chalk, 7 parts; 
mix, and pack tight, so as to exclude the 
air 

II — Sulphite (not sulphate) of potassa, 
1 part; new black-mustard seed (ground 
in a pepper mill), 7 parts; mix, and pack 
so as to exclude air and moisture per- 
fectly Dose (of either), ^ ounce to 
ounces per hogshead. 

III. — Mustard seed, 14 pounds; clones 
and capsicum, of each, 1} pounds; mix, 
and grind them to powder in a pep- 

er null. Dose, i to 4 pound per hogs- 

ead. 

A portion of any one of these comjxiunds 
added to cider, or the like, soon allays 
fermentation, when excessive, or when 
it has been renewed. The first formula 
IS preferred when there is a tendency to 
acidity. The second and third may be 
advantageously used for wine and beer, as 
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antiseptics 


well as for cider. The third compound 
greatly improves the flavor and the ap- 
parent strength of the In^uor, and also 
improves its keeping qualities. 


Anchovy Preparations 

Extemporaneous Anchovy Sauce. — 
Anchovies, chopped 

small 3 or 4 

Butter 3 ounces 

Water 2 ounces 

Vinegar . 1 ounce 

Flour 1 ounce 

Mix, place over the fire, and stir until 
the mixture thickens Then rub through 
a coarse sieve 

Essence of Anchovies — Remove the 
bones from 1 pound of anchovies, reduce 
the remaining portions of the fish to a 
pulp in a Wedgewood mortar, and pass 
through a clean hair or brass sieve Boil 
the bones and other portions which will 
not pass through the sieve in 1 pint of 
water for 15 minutes, and strain To 
the strained liquor add S J ounces of salt 
and ounces of flour, and the pulped 
anchovies Let the whole simmer over 
the fire for three or four minutes, re- 
move from the fire, and when the mix- 
ture has cooled a little add 4 ounces of 
strong vinegar The product (nearly 
S pounds) may be then oottled, and the 
corks tied over with bladder, and either 
waxed or capsuled 

Anchovy Paste — 

Anchovies . 7 pounds 

Water 9 pints 

Salt . 1 pound 

Flour . . .1 pound 

Capsicum . J ounce 

Orated lemon peel 1 
Mushroom catsup , 4 ounces 

Anchovy Butter. — 

Anchovies, boned and 

beaten to a paste . 1 part 

Butter . . 2 parts 

Spice . . , . enough 

AlSrXIFOTJLING COMPOSITIONS; 

See Paints. 

ANXIFREEZING SOLUTION : 

See Freezing Preventives. 

ANTIFRICTION METAL ; 

See Alloys, under Phosphor Bronze 
Antifnction Metals, 


ANTIQUES, TO PRESERVE. 

The best process for the preservation 
of antique metallic articles consists m a 
retransformation of the metallic oxides 
into metal by the electrolytic^ method 
For this purpose a zinc strip is wound 
around the article and the latter is laid 
in a soda-lye solution of 5 per cent, or 
suspended hb the negative pole of a small 
battery in a potassium eyaiude solution 
of 2 per cent Where this method does 
not seem practicable it is advisable to 
edulcorate the objects in running water, 
in which operation fragile or easily de- 
stroyed articles may be prot-'cted by 
winding with gauze, next, they should 
be carefully dried, first in the air, then 
with moderate heat, and finally protected 
from further destuietion by immersion 
in melted paraffine A dry place is re- 
quired for storing the ai tides, since par- 
affine IS not perfectly impel meable to 
water in the shape of steam 

ANTIRUST COMPOSITIONS: 

Sec Rust Pxevontives 


Antiseptics 

Antiseptic Powders,— 

I — Boiax . . . S ounces 

Dried alum 3 ounces 

Thymol . . ,22 grains 

Eucalyptol . . . 20 drops 

Menthol . *14 grains 

Phenol , 15 grains 

Oil of gaulthena 4 drops 
Carmine to give a pink tint 
II. — Alum, powdered ... 501 

Borax, powdeied ... 50 
Carbolic acid, crystals . 5 ” 

Oil of eucalyptus .. . 5 V? 

Oil of wintergreen. . . . 5 | 

Menthol 5 g 

Thymol . 5 J ^ 

III. — Boracicacid 10 ounces 

Sodium bi borate. 4 ounces 
Alum,. . 1 ounce 

Zme sulphocarbolate 1 ounce 
Thymic acid 1 drachm. 

Mix thoroughly. For an antiseptic 

wash dissolve 1 or 2 drachms in a quart 
of warm water. 

IV — Ektogan is a new dusting powder 
which is a mixture of zinc hydroxide and 
dioxide It is equivalent to about 8 per 
cent of active oxygen. It is a yellowish- 
white odorless and tasteless powder, in- 
soluble in water. It is used externally in 
wounds and in skm diseases as a moist 
dressing mixed with citric, tartaric, or 
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tannic acid, whicii causes the liberation 
of oxygen ^ With iodides it liberates 
iodine It is stated to be strongly anti- 
septic, it IS used in the form of a powder, 
a gauze, and a plaster 

Antiseptic Pencils. — 

I — Tannin q s 

Alcohol, q s 1 part 

Ether, q s 3 parts 

Make into a mass, using as an excip- 
ient the alcohol and ether previously 
mixed Roll into pencils of the desired 
length and thickness Then coat with 
collodion, roll in pure silver leaf, and 
finally coat with the following solution of 
gelatine and set aside to dry 

Gelatine . . 1 drachm 

Water . 1 pint 

Dissolve by the aid of a gentle heat. 
When wanted for use, shave away a 
portion of the covering, dip the pencil 
into tepid water and apply. 

II — Pencils for stopping bleeding are 
prepared by mixing 


Purified alum 

480 1 


Borax 

. £4 1 

^ S 

Oxide zinc 

n 

12 3- 
f (R » 

Thymol 

8 i 

E’er* 

Formalin 

4 j 



Melting carefully in a water bath, add- 
ing some perfume, and forming mixture 
into pencils or cones 

A very convenient way to form into 
pencils where no mold need be made is 
to take a small glass tube, roll a piece of 
oil paper around the tube, remove the 
glass tube, crimp the paper tube thus 
Formed on one end and stand it on end 
or in a bottle, and pour the melted so- 
lution m it and leave until cool, then re- 
move the paper. 

Antiseptic Paste (Poison) for Organic 
Specimens. — 

(a) Wheat flour 16 ounces 

Beat to a batter with 

cold water . 16 fluidounces 

Then pour into boil- 
ing water S2 fluidounces 

(b) Pulverized gum ar- 

able . - 2 ounces 

Dissolve in boil- 
ing water . 4 fluidounces 

(c) pulverized alum 2 ounces 

Dissolve in boil 

ing water, . 4 fluidounces 

(d) Acetate of lead . ^ 2 ounces 

Dissolve in boil- 
ing water. . 4 fluidounces 

(e) Corrosive sublimate 10 grams 
Mix (a) and (b) while hot and continue 

to simmer, meanwhile stir m (c) anA 


mix thoroughly; then add (d). Stir 
briskly, and Pour m the dry corrosive 
sublimate This paste is very poison- 
ous It IS used for anatomical work and 
for pasting organic tissue, labels on skel- 
etons, etc 

Mouth Antiseptics. — I — Thymic acid, 
25 centigrams (SJ grains) benzoic acid, 
3 grams (45 grams), essence of pep- 
permint, 75 centigrams (10 minims), 
tincture of eucalyptus, 15 grams (4^ 
drachms), alcohol, 100 grams (3 ounces). 
Put sufficient in a glass of water to render 
latter milky 

II — Tannin, 12 grams (3 drachms); 
menthol, 8 grams (2 drachms), thymol, 
1 gram (15 grains), tincture benzoin, 6 
grams (90 minims); alcohol, 100 grams 
(3 ounces) Ten drops in a half-glassful 
of tepid water. 

See also Dentifrices for Mouth 
Washes 

Antiseptic Paste. — Difficulty is often 
experienced in applying an antiseptic 
dressing to moist surfaces, such as the 
lips after operation for harelip. A paste 
for this purpose is described by its origi- 
nator, Socin The composition is Zme 
oxide, 50 parts, zme chloride, 5 parts; 
distilled water, 50 parts The paste is 
applied to the wound, previously dned 
by means of a brush or spatula, allowed 
to dry on, and to remain in place five or 
SIX days It may then be removed and 
a fresh application made 
Potassium bicar- 
bonate 32 0 grams 

Sodium benzoate 32 0 grams 

Sodium borate. 8 0 grams 

Thymol . 0 2 gram 

Eucalyptol . . £ 0 c cent. 

Oil of peppermint 0 £ c cent. 

Oil of wmtergreen 0 4 e cent. 

Tincture of cudbear 15 0 c. cent. 

Alcohol . 60 0 c. cent. 

Glycerine . . £50 0 c cent. 

Water, enough to 

make . 1,000 0 c. centimeters 

Dissolve the salts in 650 cubic centi- 
meters of water, and the thymol, eucalyp- 
tol, and oils in the alcohol Mix the 
alcoholic solution with the glycerine and 
add the aqueous liquid, then the tincture 
of cudbear, and lastly enough water to 
make 1,000 cubic centimeters. Allow 
to stand a few days, then filter, adding a 
little magnesium carbonate to the filter^ 
if necessary, to get a brilliant filtrate. 

Till- i^ from the Pormulary of ffie 
Boiirnernoutli Pharmaceutical Associa- 
tion, as reported in the Canadian Phar» 
ifiaceutical Atssociation: 
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Alkaline Glycerine of Thymol. — 


Sodium bicarbonate 

100 grams 

Sodium biborate 

200 grams 

Sodium benzoate 

SO grains 

Sodium salicylate 

40 grains 

Menthol 

2 grams 

Pumilio pine oil 

4 minims 

Wmtergreen oil 

2 minims 

Thymol 

4 grams 

Eucalyptol 

12 mimms 

Compound Solution of Thymol. — 

A 

Benzoic acid 

64 grams 

Borax 

64 grams 

Boric acid 

128 grams 

Distilled water 

6 ounces 

Dissolve 

vt 

Thymol 

20 grams 

Menthol 

6 grams 

Eucalyptol 

4 minims 

Oil of wmtergreen 

4 minims 

Oil of peppermint 

2 mimms 

Oil of thyme 

1 minim 

Alcohol (90 per cent) 

3 ounces 

Dissolve 


Mix solutions A and B, make up to 
20 fluidounces with distilled water, and 
filter 


Oil of Cinnamon as an Antiseptic. — 
Oil of cinnamon m a 9-per-cent emulsion, 
when used upon the hands, completely 
sterilizes them A 7-to 8-per-cent emul- 
sion IS equal to a 1 -per-cent solution of 
corrosive sublimate and is certainly far 
more agreeable to use Oil of thyme in 
an 11-per-cent solution is equal to a 7-per- 
cent solution of cinnamon oil 

Green Coloring for Antiseptic Solu- 
tions. — The safest coloring substance for 
use in a preparation intended either for 
internal administration or for applica- 
tion to the skm is the coloring matter of 
leaves, chlorophyll A tincture of spin- 
ach or of grass made by macerating 2 
ounces of the freshly cut leaves in a pint 
of alcohol for five days will be found to 
give good results If the pure coloring 
substance is wanted the solvent should 
be evaporated off 

Antiseptic Bromine Solution. — 
Bromine 1 ounce 

Sodium chloride 8 ounces 

Water 8 pints 

Dissolve the sodium chloride in the 
water and add the bromine This solu- 
tion is to be diluted, when applied to 
broken skin surfaces, 1 part with 15 
parts of water 

Substitute for Rubber Gloves. — Mur- 


phy has found that a 4-, 6-, or 8 -per-cent 
solution of gutta-percha m benzine, when 
applied to the hands of the surgeon or 
the skin of the patient, will seal these 
surfaces with an insoluble, impervious, 
and practically impel ccptible coating— 
a coating that will not allow the secre- 
tions of the skin to escape, and will not 
admit secretions, blood, or pus into the 
crevices of the skin At the same time 
it does not impair the sense of touch nor 
the pliability of the skm A similar solu- 
tion in acetone also meets most of the 
requirements 

Murphy’s routine method of hand prep- 
aration is as tollows Firsl, five to seven 
minutes* scrubbing with spiuts of green 
soap and running hot water, second, 
three minutes* washing with alcohol; 
third, when the hands are thoroughly 
dried, the gutta-percha solution is poured 
over the hands and forearms, care being 
taken to fill in around and beneath the 
nails The hands must be kept exposed 
to the air with the fingers separated until 
thoroughly dry The coating is very 
thin and can be recognized only by its 
glazed appearance It will resist soap 
and water, but is easily removed by wash- 
ing in benzine Tlie hands can be 
washed in bichloride or any of the anti- 
septic solutions without mtcifering with 
the coating or affecting the skin If 
the operations be many, or prolonged, 
the coating weats away from the tips 
of the fingers, but is easily renewed. For 
the remaining portion of the hands one 
application is sufficient for a whole morn- 
ing’s work. 

The 4-per-cent solution of rubber wears 
better on the tips of the fingers, m han- 
dling instruments, sponges, and tissues 
than the acetone solution. 

For the abdomen the acetone solution 
has the advantage, and it dries m three 
to four seconds after its application, 
while the benzine solution takes from 
three to four and a half minutes to make 
a dry, firm coating 

The preparation of the patient’s skm 
consists m five minutes* scrubbing with 
spirits of green soap, washing with ether, 
followed by alcohol The surface is then 
swabbed over thoroughly with the ben- 
zine or acetone solution 

The gutta-percha solution is prepared 
by dissolving the pure gutta-percha chips 
in sterile benzine or acetone. These 
solutions do not stand boiling, as^ this 
impairs the adhesiveness and elasticity of 
the coating 

ANTISEPTICS FOR CAGED BIRDS: 
A4.S ee Veterinary Formulas 
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APOLLINARIS : 

See Waters 

APPLE SYRUP: 

See Essences and Extracts 

AQUA FORTIS FOR BRIGHT LUS- 
TER: 

See Castings. 

AQUA FORTIS FOR THE TOUCH- 
STONE : 

See Gold 

AQUARIUM CEMENTS: 

See Adhesives 

AQUARIUM PUTTY: 

See Putty 

ARGENTAN : 

See Alloys 

ARMENIAN CEMENT: 

See Adhesives under Jewelers’ Ce- 
ments 

ARMS, OIL FOR : 

See Lubricants 

ARNICA SALVE: 

See Ointments 

ARSENIC ALLOYS; 

See Alloys 

ASBESTOS CEMENT: 

See Adhesives 

ASBESTOS FABRIC: 

See Fireproofing 

ASPHALT AS AN INGREDIENT OF 
INDIA RUBBER. 

See Rubber 

ASPHALT IN PAINTING: 

See Paint 

ASPHALT VARNISHES: 

See Varnishes. 

ASSAYING: 

See Gold 

ASTHMA CURES. — Asthma Papers , — 
I — Impregnate bibulous paper with the 
following Extract of stramonium, 10, 
potassium nitrate, 17, sugar, 20, warm 
water, 200 parts Dry 

II — Blotting or gray filter paper, 120, 
potassium nitrate, 60, powdered bella- 
donna leaves, 5; powdered stramonium 
leaves, 5, powdered digitalis leaves, 5; 
owdered lobelia, 5, myrrh, 10; oli- 
anum, 10, phellandrium fruits, 5 parts 
Stramontvm Candle — Powdered stra- 
naonium leaves, 120; potassium nitrate, 
72, Peruvian balsam, 3, powdered sugar, 
1; powdered tragacanth, 4 ^larts (Water, 
q. s to mass, roll into suitable shapes 
and dry ) 


Cleary’s Asthma Fumigating Powder. 
— Powdered stramonium, 15, powdered 
belladonna leaves, 15, powdered opium, 
2, potassium nitrate, 5 

Asthma Fumigating Powders — I — 
Powdered stramonium leaves, 4; pow- 
dered aniseed, 2, potassium mtrate, 2 
parts 

II — Powdered stramonium, 30; potas- 
sium nitrate, 5, powdered tea, 15; pow- 
dered eucalyptus leaves, 15, powdered 
Indian hemp, 15, powdered lobelia, 15, 
powdered aniseed, 2, distilled water, 45 
parts (All the herbal ingredients in 
coarse powder, moisten with the water in 
which the potassium nitrate has been 
previously dissolved, and dry ) 

Schijfmann' s Asthma Powder — Potas- 
sium nitrate, 25, stramonium, 70; bella- 
donna leaves, 5 parts 

Neumeyer’s Asthma Powder — -Potas- 
sium mtrate, 6 parts; sugar, 4, stramo- 
nium, 6, powdered lobelia, 1 

Fischer’s Asthma Powder. — Stramo- 
nium, 5 parts; potassium nitrate, 1, pow- 
dered Achillea millefolium leaves, 1 
Vorlaender’s Asthma Powder — Stra- 
monium, 150; lobelia, 80, arnica flowers, 
80, potassium nitrate, 30, potassium 
iodide, 3, naphthol, 1,100 parts 

Asthma Cigarettes. — I — Belladonna 
leaves, 5 parts, stramonium leaves, 5 
parts, digitalis leaves, 5 parts, sage 
leaves, 5 parts, potassium nitrate, 75 
parts, tincture of renzom, 40 parts, boil- 
ing water, 1,000 parts Extract the 
leaves wuth the boiling water, filter, and 
in the filtrate dissolve the salts Im- 
merse in the fluid sheets of bibulous 
paper (Swedish filter paper will an- 
swer) and let remain for 24 hours At 
the end of this time remove, dry, cut into 
pieces about 2} by 4 inches, and roll into 
cigarettes 

II — Sodium arsemate, 3 grains; ex- 
tract of belladonna, 8 grams, extract of 
stramonium, 8 grains Dissolve the ar- 
seniate of sodium in a small quantity of 
water, and rub it with the two extracts. 
Then soak up the whole mixture with 
fine blotting paper, which is dried and 
cut into 24 equal parts Each part is 
rolled up m a piece of cigarette paper 
Four or five inhalations are generally 
sufficient as a dose. 

ASTHMA IN CANARIES: 

See Veterinary Formulas 

ASTRINGENT FOR HORSES : 

See Veterinary Formulas 

ATOMIC WEIGHTS: 

See Weights and Measures. 
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ATROPBNTE, ANTIDOTE TO. 

The usual physiological antidotes to 
the mydriatic alkaloids from belladonna, 
stramonium, and hyoscyamus are mor- 
phine or eserine &rong tea, coffee, or 
brandy are usually administered as stim- 
ulants. Chief reliance has usually been 
placed upon a stomach siphon and 
plenty of water to wash out the contents 
of the stomach The best antidote ever 
reported was that of muscarine extracted 
by alcohol from the mushroom, 
muscaria^ but the difficulty of securing 
the same has caused it to be overlooked 
and almost forgotten Experiments 
with this antidote showed it to be an al- 
most perfect opposite of atropine in its 
effects upon the animal body and that 
it neutralized poisonous doses 


AQUA AROMATICA.— 


Cort. cmnam. chmens 
Flor lavandulse 
Fol Menth pip 
Fol rosmarmi 
Fol sal vise 
Fruct foenicuh 
Spintus 
Aqua 


3 parts 
5 parts 
5 paits 
5 parts 
10 parts 
3 parts 
70 parts 
300 parts 


Macerate the drugs in the mixed al- 
cohol and water for 24 hours and distill 
200 parts. 


AQUA REGIA. — Aqua regia consists 
in principle of 2 parts of hydrochloric acid 
and 1 part of nitric acid But this quan- 
tity vanes according to the shop where it 
is used for gilding or jewelry, and some- 
times the proportion is brought to 4 parts 
of hydrochloric acid to 1 of nitric acid. 


AUTOMOBILES, ANTIFREEZING SO- 
LUTION FOR- 
See Freezing Pieventives. 


AXLE GREASE: 
See Lubricants. 


BABBITT METAL: 
See Alloys. 


Baking Powders 

I —Tartaric acid, 3 parts; sodium 
bicarbonate, 1 part; starch, 0.75 part 
Of this baking powder the required 
amount for 500 parts of flour is about 
20 parts for rich cake, and 15 parts for 
lean cake. 

The substances employed must be 
dry, each having been preViously sifted 


by Itself, so that no coarse pieces are 
present, the starch is mixed with the 
sodium bicarbonate before the acid is 
added When large oiuintifies are pre- 
pared the mixing is done by machine, 
smaller quantities are best mixed to- 
gether 111 a spacious moilar, and then 
passed repeatedly through a sieve In- 
stead of starch, flour may be used, but 
staich IS preferable, because it inter- 
feres with the action of the acid on the 
alkali. 

II — A formula proposed by Ci amp- 
ton, of the United States Department of 
Agriculture, as the lesult of an investi- 
gation of the leading baking powdexs of 
the market, is 

Potassium bitartrate 2 parts 
Sodium bicarbonate . 1 part 

Cornstarch 1 part 

The addition of the starch serves the 
double pin pose of a filler’’ to increase 
the weight of the powder and as a pre- 
servative A mixtuic of the chemicals 
alone docs not keep well 

The stability of the preparation is in- 
creased by diyiiig each ingredient sepa- 
rately by exposure to a gentle heat, mixing 
at once, and immediately placing in bot- 
tles or cans and excluding access of air 
and consequently of moisture 

This IS not a cheap powder; but it is 
the best that can be made, as to health- 
fulness 

III — Sodium acid phos- 
phate SO parts 

Calcium acid phos- 
phate . . 20 parts 

Sodium bicj^rbonate 25 parts 

Starch 35 parts 

Caution as to drying the ingredients* 
and keeping them dry must be observed 
Even the mixing should be done in a 
room free from excessive humidity. 

IV. — ^Alum Baking Powder. — 
Ammonium alum, 
anhydrous . 15 parts 

Sodium bicarbonate 18 parts 
Cornstarch, q s to make 100 parts, 

_ Mix ^ The available carbon dioxide 
yielded is 7J^ per cent or 8 per cent 

BALANCE SPRING: 

See Watchmakers’ Formulas. 

BALDNESS: 

See Hair Preparations. 

BALL BLUE: 

See Laundry Preparations. 

BALSAMS * 

See also Ointments 
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Wild-Clierry Balsam. — 

Wild-cherry bark 1 ounce 
Licorice root 1 ounce 

Ipecac 4 1 ounce 

Bloodroot 1 drachm 

Sassafras 1 drachm 

Compound tincture 

of opium 1 fluidounce 

Fluid extract of 

cubeb 4 fluidrachms 

Moisten the ground drugs with the 
fluid extract and tincture and enough 
menstruum consisting of 25 per cent 
alcohol, and after six or eight hours pack 
in a percolator, and pour on menstruum 
until percolation begins Then cork the 
orifice, cover the percolator, and allow to 
macerate for 24 hours. Then percolate 
to 10 fluidounces, pouring back the first 
portion of percolate until it comes through 
clear In the percolate dissolve J ounce 
of ammonium chloride and 4 pound of 
sugar by cold percolation, adding simple 
syrup to make 16 fluidounces Finally 
add 1 fluidrachm of chloroform 

Balsam Spray Solution. — 

Oil of Scotch pine 30 minims 
Oil of eucalyptus 1 drachm 
Oil of cinnamon 30 minims 
Menthol crystals q s. 

Fluid extract of balm- 

of-Gilead buds 1 drachm 
Tincture of benzoin, 

enough to make 4 ounces 
This formula can, of course, be modi- 
fied to suit your requirements The oils 
of eucalyptus and cinnamon can be omit- 
ted and such quantities of tincture of 
tolu and tincture of myrrh incorporated 
as may be desired 

Birch Balsam. — 

Parts by 
weight 


Alcohol . , . 30,000 

Birch juice ... .. . . 3,000 

Glycerine . 1,000 

Bergamot oil ... 90 

Vamllin ... 10 

Geranium oil . 50 

Water . 14,000 


BALSAM STAINS, TO REMOVE: 

See Cleaning Preparations and Meth- 
ods. 

BANANA BRONZINO SOLUTION: 

See Plating 

BANANA SYRUP: 

See Essences and Extracts 

BANANA TRICK, THE BURNHTO: 
See Pyrotechnics. 


BATH TONIC FOR FLABBY 
FLESH: 

White vmegar 1 pmt 

Rosemary 2 drachms 

Rue 2 drachms 

Camphor 2 drachms 

Lavender 2 drachms 

Let the herbs soak in the vmegar for 

a few hours, then strain through cheese- 
cloth, bottle and add to the bath This 
tonic can be used three times a week in 
a warm bath 

Tingly hot baths should not be taken. 
Cold sponges will work miracles. There 
may be a warm bath at night, but only 
a few degrees above tepid, otherwise 
your flesh will continue to hang upon 
you, instead of firmly padding you The 
cold sponge or shower every mornmg is 
one of the greatest of aH tissue bracers. 
BATH TABLETS, EFFERVESCENT. 
Tartaric acid 10 parts 

Sodium bicarbonate . 9 parts 

Rice flour 6 parts 

A few spoonfuls of this, when stirred 
into a bathtubful of water, causes a co- 
pious liberation of carbon dioxide, which 
is refreshing This mixture can be made 
into tablets by compression, moistening, 
if necessary, with alcohol W’'ater, of 
course, cannot be used m making them, 
as its presence causes the decomposition 
referred to Perfume may be added to 
this powder, essential oils being a good 
form Oil of lavender would be a suit- 
able addition, in the proportion of a 
fluidrachm or more to the pound of 
powder. A better but more expensive 
perfume may be obtained by mixing I 
part of oil of rose geranium with 6 parts 
of oil of lavender A perfume still more 
desirable may be had by adding a mix- 
ture of the oils from which Cologne water 
IS made For an ordinary quality the 
following will suflice 

Oil of lavender 4 fluidrachms 
Oil of rosemary 4 fluidrachms 
Oil of bergamot . 1 fluidounce 

Oil of lemon. . 2 fluidounces 

Oil of clove . 30 mimms 

For the first quality the following may 
be taken. 

Oil of neroli . . 6 fluidrachms 

Oil of rosemary 3 fluidrachms 
Oil of bergamot.. 3 fluidrachms 
Oil of cedrat - 7 fluidrachms 

Oil of orange peel 7 fluidrachms 
A fluidrachm or more of either of these 
mixtures may be used to the pound, as ip 
the case of lavender. 

These mixtures may also be used in the 
preparation of a bath powder (non-effer- 
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vescent) made by mixing equal parts of 
powdered soap and powdered borax. 

BATH-TUB ENAMEL: 

See Varnishes. 

BATH-TUB PAINTS: 

See Paint. 

BATTERY FILLERS AND SOLUTIONS. 

I — In the so-called dry batteries the 
exciting substance is a paste instead of 
a fluid; moisture is necessary to cause 
the reaction These pastes are gener- 
ally secret preparations One of the 
earlier “dry*’ batteries is that of Gassner 
The apparatus consists of a containing 
vessel of zinc, which forms the positive 
element, the negative one is a cylinder 
of carbon, and the space between is 
filled with a paste, the recipe for which is. 
Oxide of zinc . 1 part 

Sal ammoniac 1 part 

Plaster 3 parts 

Chloride of zinc . 1 part 

Water 2 parts 

The usual form of chloride-of-silver 
battery consists of a sealed cell contain- 
ing a zinc electrode, the two being gen- 
erally separated by some form of porous 
septum Around the platinum or silver 
electrode is cast a quantity of silver 
chloride. This is melted and general- 
ly poured into molds surrounding the 
metallic electrode The exciting fluid 
is either a solution of ammonium chlo- 
ride, caustic potassa, or soda, or zinc 
sulphate As ordinarily constructed, 
these cells contain a paste of the electro- 
lyte, and are sealed up hermetically in 
glass or hard-rubber receptacles 

II — The following formula is said to 
yield a serviceable filling for dry batteries* 
Charcoal . 3 ounces 

Graphite . . 1 ounce 

Manganese dioxide. 3 ounces 
Calcium hydrate . 1 ounce 
Arsenic acid . . 1 ounce 

Glucose mixed with 

dextrine or starch 1 ounce 
Intimately mix, and then work into a 
paste of proper consistency with a sat- 
urated solution of sodium and ammo- 
nium chlorides containing one-tenth of 
its volume of a me^cury-bichloride solu- 
tion and an equal volume of hydrochloric 
acid. Add the fluid gradually, and well 
work up the mass 
III. — Calcium chloride, 

crystallized . 30 parts 

Calcium chloride, 
granulated 30 parts 

Ammonium sulphate 15 parts 
Zinc sulphate ... 25 parts 


Solutions for Battenes — -The almost 
exclusively employed solution of sal am- 
moniac (ammonium chloride) presents 
the drawback that the zinc rods, glasses, 
etc , after a short use, become covered 
with a fine, yellow, very diflicultly sol- 
uble, basic zinc salt, whereby the gen- 
eration of the electric current is impaired, 
and finally arrested altogether This 
evil may be remedied by an admixture of 
eane sugar Foi a battery of ordinary 
size about 20 to 25 grams of sugar, dis- 
solved in warm water, is suflicient per 
50 to 00 grams of sal ammoniac After 
prolonged use only large crystals (of a 
zinc saccharate) foim, which, however, 
become attached only to the zinc rod in 
a few places, having very little disad- 
vantageous effect upon the action of the 
batteries and being easy to remove, owing 
to their ready solubility. 

BAUDOIN METAL: 

See Alloys. 

BAY RUM. 

I. — Oil of bay . 1 drachm 

Alcohol . 18 ounces 

Water . 18 ounces 

Mix and filter through magnesia 

II. — Bay-leaf otto . 4 ounce 

Magnesium carbonate i ounce 
Jamaica rum 2 pints 

Alcohol . . . 3 pints 

Water 3 pints 

Triturate the otto with the magnesium 
carbonate, gradually adding the other 
ingredients, previously mixed, and filter 
If the rum employed contains sufficient 
sugar or mucilaginous matter to cause 
any stickiness to be felt on the skin, rec- 
tification will be necessary. 


BEAR FAT: 

See Fats. 

BEARING LUBRICANT; 

See Lubricants, 

BEARING METAL : 

See Babbitt Metal, Bearing Metal, and 
Phosphor Bronze, under Alloys 

BEDBUG DESTROYERS : 

See Insecticides 

BEEF. IRON, AND WINE. 

Extract of beef 512 grains 
Detannated sherry 

wine . . 26 ounces 

i Alcohol . . . 4 ounces 

I Citrate of iron and 

I ammonia 256 grains 

I Simple sirup 12 ounces 
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Tincture of orange 2 ounces 
Tincture of carda- 
mom co 1 ounce 

Citric acid 10 grams 

Water, enough to make 4 pints 
Let stand 24 hours, agitate frequently, 
and filter See that the orange is fresh 

BEEF PEPTONOIDS- 

See Peptonoids 

BEEF PRESERVATIVES: 

See Foods 

BEEF TEA: 

See Beverages 

BEERS, ALCOHOL IN : 

See Alcohol 

BEER, GINGER, HOP-BITTER, 
SCOTCH, AND SPRUCE : 

See Beverages 

BEER, RESTORATION OF SPOILED. 

I — Powdered chalk is poured into the 
cask and allowed to remain m the beer 
until completely precipitated 

II — The liquor of boiled raisins may 
be poured into the beer, with the result 
that the sour taste of the beer is disguised 

III — A small quantity of a solution of 
potash will remove the sour taste of 
beer Too much potash must not be 
added, otherwise the stomach will suffer 
Beer thus restored will not keep long 

IV — If the beer is not completely 
spoiled it may be restored by the addi- 
tion of coarsely powdered charcoal 

V — If the addition of any of the above- 
mentioned substances should affect the 
taste of the beer, a little powdered zingi- 
ber may be used to advantage. Syrup 
or molasses may also be employed. 

BEES, FOUL BROOD IN. 

“Foul brood’* is a contagious disease 
to which bees are subject It is caused 
by bacteria and its presence may be 
known by the bees becoming languid. 
Dark, stringy, and elastic masses are 
found in the bottom of the cells, while 
the caps are sunken or irregularly punc- 
tured Frequently the disease is said to 
be accompanied by a peculiar offensive 
odor. Prompt removal of diseased col- 
onies, their transfer to clean and thor- 
oughly disinfected hives, and feeding on 
antiseptically treated honey or syrup are 
the means taken for the prevention and 
cure of the disease. The antiseptics 
used are salicylic acid, carbolic acid, or 
formic acid Spraying the brood with 
any one of these remedies in a solution 
and feeding with a honey or syrup medi- 
cated with them will usually be all that 
is required by way of treatment. It is 


also said that access to salt water is im- 
portant for the health of bees. 

BEETLE POWDER: 

See Insecticides. 

BELL 3VEETAL: 

See Alloys 

BELLADONNA, ANTIDOTES TO: 

See Antidotes and Atropine 

BELT PASTES FOR INCREASING 
ADHESION. 

I — Tallow 50 parts 

Castor oil, crude 20 parts 

Fish oil 20 parts 

Colophony .. 10 parts 

Melt on a moderate fire and stir until 
the mass cools 

II — Melt 250 parts of gum elastic 
with 250 parts of oil of turpentine in an 
iron, well-closed crucible at 122° F 
(caution’) and mix well with 200 parts of 
colophony. After further melting add 
200 part*? of yellow wax and stir carefully. 
Melt m 750 parts of heated tram oil, 
250 parts of tallow, and to this add, with 
constant stirring, the first mixture when 
the latter is still warm, and let cool slowly 
with stirring This grease is intended 
for cotton belts. 

III. — Gutta-percha . 40 parts 

Rosin . ... 10 parts 

Asphalt . . 15 parts 

Petroleum . ... 60 parts 

Heat in a glass vessel on the water 
bath for a few hours, until a uniform so- 
lution is obtained Let cool and add 15 
parts of carbon disulphide and allow the 
mixture to stand, shaking it frequently. 

]}irechons for Use — The leather belts 
to be cemented should first be roughened 
at the joints, and after the cement has 
been applied they should be subjected 
to a strong pressure between warm 
rollers, whereupon they will adhere to- 
gether with much tenacity 

Preservation of Belts. — In a well-cov- 
ered iron vessel heat at a temperature of 
50° C (152° F ) 1 part by weight of 
caoutchouc, cut in small pieces, with 1 
part by weight of rectified turpentine 
When the caoutchouc is dissolved add 
0 8 part of colophony, stir until this is 
dissolved, and add to the mixture 0.1 
part of yellow wax Into another vessel 
of suitable size pour 3 parts of fish oil, 
add 1 part of tallow, and heat the mixture 
until the tallow is melted; then pour on 
the contents of the first^ vessel, con- 
stantly stirring — an operation to be con- 
tinued until the matter is cooled and 
congealed. This grease is to be rubb^ 
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on the inside of the belts from time to 
time, while they are in use The belts 
run easily and do not slip The grease 
may also serve for improving old belts 
For this purpose the grease should be 
rubbed on both sides in a warm place. 
A first layer is allowed to soak in, and 
another applied 

^ To Make a Belt Pull. — Hold a piece of 
tar soap on the inside of the belt while it 
IS running 

BELT CEMENT: 

See Adhesives. 

BELT GLUE: 

See Adhesives 

BELT LUBRICANT; 

See Lubricants 

BENEDICTINE: 

See Wines and Liquors. 


Benzine 

Benzine, to Color Green. — Probably 
the simplest and cheapest as well as the 
best method of coloring benzine green is 
to dissolve in it sufficient oil soluble aniline 
green of the desired tint to give the re- 
quired shade 

Purification of Benzine. — Ill-smellmg 
benzine, mixed with about 1 to ^ per cent 
of its weight of free fatty acid, will dis- 
solve therein One-fourth per cent of 
tannin is added and all is mixed well 
Enough potash or soda lye, or even lime 
milk, IS added until the fatty acids are 
saponified, and the tannic acid is neu- 
tralized, shaking repeatedly After a 
while the milky liquid separates into two 
layers, viz , a salty, soapy, mud-sediment 
and clear, colorless, and almost odorless 
benzine above This benzine, filtered, 
may be employed for many technical 
purposes, but gives an excellent, pure 
product upon a second distillation. 

Fatty acid from tallow, olive oil, or 
other fats may be used, but care should 
be taken that they have as slight an odor 
of rancid fat as possible The so-called 
elaine or olein — more coriectly oleic acid 
'—of the candle factories may likewise 
be employed, Hn.j- it should first be agi- 
tated with a iVpc^c^nt soda solution to 
get rid of the bad-smelling fatty acids, 
especially the butyric acid 

t The Prevention of the Inflammability 
nf Benzine. — A mixture of 9 volumes 
tetrachloride and 1 volume of benzine is 
practicably inffammable The flame is 
^oon extinguished by itself 


Substitute for Benzine as a Cleansing 
Agent. — 

I — Chloroform . . 75 parts 

Ether . . 75 parts 

Alcohol . . 000 parts 

Decoction of quill ay a 

bark . 22,500 parts 

Mix. 

II — Acetic ether, tech- 
nically pure . . 10 parts 

Amyl acetate 10 parts 

Ammonia water 10 parts 

Alcohol dilute . . . 70 parts 

Mix 

III — Acetone , 1 part 

Ammonia water. , . 1 part 
Alcohol dilute ... 1 part 

Mix. 

Deodorizing Benzine. — 

L — Benzine . 20 ounces 

Oil of lavender , 1 fluidrachm 

Potassium dichro- 

mate . . 1 ounce 

Sulphuric acid . 1 fluidoimce 

Water 20 fluidounces 

Dissolve the dichromate in the water, 
add the acid and, when the solution is 
cold, the benzine Shake every hour 
during the day, allow to stand all night, 
decant the benzine, wash with a pint of 
water and again decant, llien add the oil 
of lavender 

II — First add to the benzine 1 to 2 per 
cent of oleic acid, which dissolves Then 
about a quarter of 1 per cent of tannin is 
incorporated by shaking A sufficient 
quantity of cau.stic notassa solution, or 
milk of lime, to combine with the acids 
IS then well shaken into the mixture, 
and the whole allowed to stand The 
benzine rises to the top of the w^atery 
fluid, sufficiently dcodoiized and decol- 
orized for practical purposes. 

III — To 1,750 parts of water add 250 
parts of sulphuric acid, and when it has 
cooled down add 30 parts of potassium 
permanganate and let dissolve Add 
this solution to 4,500 parts of benzine, 
stir well together, and set aside for 24 
hours Now decant the benzine and to 
It add a solution of 7^ parts of potassium 
permanganate and 15 parts of sodium 
hydrate in 1,000 parts oi water, and di- 
late the substances well together. Let 
stand until the benzine separates, then 
draw off, 

IV — Dissolve 3 parts of litharge and 
18 parts of sodium hydrate in 40 parts of 
water Add this to 200-250 parts of 
benzine and agitate well together for two 
minutes, then let settle and draw off the 
benzine Rinse the latter by agitating 
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it with plenty of clear water, let settle, 
4raw off the benzine, and, if necessary, 
repeat the operation 

BENZINE, CLEANING WITH: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

BENZOIC ACID IN FOOD: 

See Food 

BENZOIN SOAP: 

See Soap 
BENZOPARAL: 

A neutral, bland, oily preparation of 
benzoin, useful for applying various 
antiseptics by the aid of an atomizer, 
nebulizer, or vaporizer Can be used 
plain or in combination with other easily 
dissolved medicmals 

Paraffine, liquid 16 ounces 

Gum benzoin 1 ounce 

Digest on a sand bath for a half hour 
a,nd niter. 


Beverages 

GINGER ALE AND GINGER BEER: 
Old-Fashioned Ginger Beer. — 

Lemons, large and 

sound 6 only 

Ginger, bruised 3 ounces 

Sugar 6 cups 

Yeast, compressed J cake 
Boiling water 4 gallons 

Water . enough 

Slice the lemons into a large earthen- 
ware vessel, removing the seed Add the 
ginger, sugar, and water When the 
mixture has cooled to lukewarmness, add 
the yeast, first diffused in a little water 
Cover the vessel with a piece of cheese 
cloth, and let the beer stand 24 hours 
At the end of that time strain and bottle 
it. Cork securely, but not so tightly that 
the bottles would break before the corks 
would fly out, and keep in a cool place 
Ginger Beer. — Honey gives the bever- 
age a peculiar softness and, from not 
having fermented with yeast, is the less 
violent in its action when opened In- 
gredients White sugar, J pound, honey, 
J pound, bruised ginger, 5 ounces, juice 
of sufficient lemons to smt the taste; water, 
44 gallons Boil the ginger in 3 quarts 
of tne water for half an hour, then add 
the ginger, lemon juice, and honey, with 
the remainder of the water, then strain 
through a cloth; when cold, add the 
quarter of the wffite of an egg and a tea- 
spoonful of essence of lemon. Let the 
whole stand for four days before bot- 


tling This quantity will make a hun- 
dred bottles 


Ginger Beer without Yeast. — 

Ginger, bruised pounds 

Sugar ... 20 pounds 

Lemons . . 1 dozen 

Honey 1 pound 

Water enough 

Boil the ginger m 3 gallons of water 
for half an hour, add the sugar, the 
lemons (bruised and sliced), the honey, 
and 17 gallons of water Strain and, 
after three or four days, bottle 


Package Pop. — 
Cream of tartar 
Ginger, bruised 
Sugar 
Citric acid 


3 ounces 

1 ounce 
24 ounces 

2 drachms 


Put up in a package, and direct that it 
be shaken m 1 1 gallons of boiling water, 
strained when cooled, fermented with 1 
ounce of yeast, and bottled 


Ginger- Ale Extract. — 

I — Jamaica ginger, 

coarse powder 4 ounces 
Mace, po-wder } ounce 
Canada snakeroot, 
coarse powder 60 grains 
Oil of lemon 1 fluidrachm 

Alcohol 12 fluidounces 

Water 4 fluidounces 

Magnesium car- 
bonate or puri- 
fied talcum . . 1 av. ounce 

Mix the first four ingredients, and 
make 16 fluidounces of tincture with 
the alcohol and water, by percolation. 
Dissolve the oil of lemon in a small quan- 
tity of alcohol, rub with magnesia or tal- 
cum, add gradually with constant trit- 
uration the tincture, and filter. ^ The 
extract may be fortified by adding 4 
avoirdupois ounces of powdered grains 
of paradise to the ginger, etc , of the 
above before extraction with alcohol and 
water. 

II. — Capsicum, coarse 

powder . . 8 ounces 

Water . . 6 pints 

Essence of ginger. 8 fluidounces 
Diluted alcohol. 7 fluidounces 
Vanilla extract 2 fluidounces 

Oil of lemon 20 drops 

Caramel . 1 fluidounce 

Boil the capsicum with water for three 
hours, occasionally replacing the water 
lost by evaporation; filter, concentrate 
the filtrate on a hot water bath to the con- 
sistency of a thin extract, add the remain- 
ing ingredients, and fiflter. 
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III. — Jamaica ginger, 

ground 12 ounces 

Lemon peel, fresh, 

cut fine 2 ounces 

Capsicum, powder 1 ounce 

Calcined magne- 
sia 1 ounce 

Alcohol ) £ sufficient 

YVater ) 

Extract the mixed ginger and capsi- 
cum by percolation so as to obtain 16 
fluidounces of water, set the mixture aside 
for 24 hours, shaking vigorously from 
time to time, then filter, and pass through 
the filter enough of a mixture of 2 vol- 
umes of alcohm and 1 of water to make 
the filtrate measuie 32 fluidounces In 
the latter macerate the lemon peel for 
7 days, and again filter. 

Ginger Beer. — 

Brown sugar 2 pounds 

Boiling water 2 gallons 

Cream of tartar 1 ounce 

Bruised ginger root 2 ounces 

Infuse the ginger in the boiling water, 
add the sugar and cream of tartar, when 
lukewarm strain, then add half pint good 
yeast Let it stand all night, then bot- 
tle, one lemon and the white of an egg 
may be added to fine it. 


Lemon Beer, — 


Boiling water 

1 gallon 

Lemon, sliced 

1 

Ginger, bruised 

1 ounce 

Yeast 

1 teacupful 

Sugar 

1 pound 

Let it stand 12 to 20 hours, and it is 
ready to be bottled. 

Hop Beer. — 

Water 

5 quarts 

Hops 

6 ounces 

Boil 3 hours, strain the liquor, add 

Water 

5 quarts 

Bruised ginger 

4 ounces 


and boil a little longer, strain, and add 
4 pounds of sugar, and when milk- 
warm, 1 pint of yeast Let it ferment, 
in 24 hours it is ready for bottling 

CEnanthic Ether as a Flavoring for 
Ginger Ale. — A fruity, vinous bouquet 
and delightful flavor are produced by the 
presence of oenanthic ether or brandy 


flavor in ginger ale This ether throws 
off a rich, pungent, vinous odor, and 
gives a smoothness very agreeable to any 
liquor or bevel age of wdiich it forms 
a part It is a favorite with “brandy 
sophisticators ” Add a lew drops of 
tlie ether (previously dissolved in eight 
times its bulk of Cologne spirit) to the 
gingcr-ale syrup just before bottling 

Soluble Extract of Ginger Ale.— Of 
the following three formulas the fiist is 
intended for soda-fountain use, the sec- 
ond IS a “cheap” extract for the bottlers 
wdio want a one.-ouncc-to-thc-gallon ex- 
tract, and the third is a bottlers* extract 
to be used in the proportion of three 
ounces to a gallon of syrup This latter 
IS a most satisfactory extract and has 
been sold with most creditable results, 
both as to clearness of the finished ginger 
ale and delnacy of flavor 

It wull be noted that in these formulas 
oleoicsm of ginger is used m addition to 
the powdered loot Those wdio do not 
mind the additional expense might use 
one-fourth of the same ouantity of vola- 
tile oil of ginger instead This should 
develop an excellent flavor, since the oil 
is approximately sixteen times as strong 
as tne oleoresin, and has the additional 
advantage of being free fiom resinous 
exti active 

The following are the formulas: 

I — (To be used in the proportion of 
4 ounces of extract to 1 gallon of syrup ) 

Jamaica ginger, in 

fine powder 8 pounds 

Capsicum, in fine pow- 
der 6 ounces 

Alcohol, a suflieiont (quantity. 

Mix the powders intimately, moisten 
them with a sufficient quantity of alco- 
hol, and set aside for 4 horns Pack 
in a cylindrical pei<‘olator and percolate 
with alcohol until 10 pints of percolate 
have lesulted Place the percolate in a 
bottle of the capacity of 16 pints, and 
add to it 2 fluidrachms of oleoiesni of 
ginger, shake, add 2^ pounds of finely 
powdered pumice stone, and agitate thor- 
oughly at intervals of one-half hour for 12 
hours Then add 14 pints of w^ater in 
cj^uantities of 1 pint at each addition* 
snaking briskly meanwhile. This part 
of the operation is most important Set 
the mixture aside for 24 hours, agitating 
It strongly every hour or so during that 
period Then take 

Oil of lemon fluidounces 

[ Oil of rose (or ge- 
ranium) ... 3 fluidrachms 

Oil of bergamot . 2 fluidrachms 
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Oil of cinnamon 3 fiuidrachms 

Magnesium carbon- 
ate 3 fluidounces 

Rub the oils with the magnesia m a 
large mortar and add 9 ounces of the 
clear poition of the ginger mixture to 
which have been previously added 2 
ounces of alcohol, and continue tritu- 
ration, rinsing out the mortar with the 
ginger mixture Pass the ginger mixture 
through a double filter and add through 
the filter the mixture of oils and magnesia, 
finally pass enough water through the 
filter to make the resulting product 
measure 24 pints, or 3 gallons If the 
operator should desire an extract of more 
or less pungency, he may obtain his de- 
sired effect by increasing or decreasing 
the quantity of powdered capsicum in 
the formula 

II — (To be used in the proportion of 1 
ounce to 1 gallon of syrup ) 

Ginger, in moderately 

fine powder 6 pounds 

Capsicum, in fine pow- 
der pounds 

Alcohol, a sufficient quantity 
Mix, moisten the powder with 3 pints 
of alcohol, and set aside in a suitable 
vessel for 4 hours Then pack the pow- 
der firmly in a cylindrical percolator, 
and percolate until 6 pints of extract are 
obtained Set this mixture aside and 
label Percolate No 1 , and continue the 
percolation with 14 pints of alcohol 
mixed with 14 pints or water Set the 
resultant tincture aside, and label Per- 
colate No 2 

Take oleoresin ginger 5 fluid ounces 
and add to Percolate No 1 Then take 

Oil of lemon 1 4 fluidounces 

Oil of cinnamon 1 fluidounce 

Oil of geranium J fluidounce 
Magnesium carbon- 
ate 8 ounces 

Triturate the oils with the magnesia, 
add gradually Percolate No 2 , and set 
aside Then place Percolate No. 1 in a 
large bottle, add Si pounds of finely pow- 
dered pumice stone, and shake at inter- 
vals of half an hour for six hours This 
being completed, add the mixture of oils, 
and later 10 pints of water, in quantities 
of 4 a pint at a time, shaking vigorously 
after each solution Let the mixture 
stand for 24 hours, shaking it at inter- 
vals, and then pass it through a double 
filter Finally add enough water through 
the filter to make the product measure 
24 pints, or 3 gallons 

ni — (To be used in proportion of 3 
ounces to 1 gallon of syrup ) 


Ginger, in moderately 
fine powder 8 pounds 

Capsicum, in moder- 
ately fine powder 2 pounds 

Alcohol, q s 

Mix, moisten with alcohol, and set 
aside as in the preceding formula, then 
percolate with alcohol until 10 pints of 
extract are obtained To this add oleo- 
resin of ginger 3 drachms, and place in 
a large bottle Add 2 ^ pounds of pow- 
dered pumice stone, and shake as di- 
rected for formula No 1 Then add 14 
pints of water, in quantities of 1 pint at a 
time, shaking vigorously after each addi- 
tion Set the mixture aside for 24 hours, 
shaking at intervals Then take: 

Oil of lemon 1 J fluidounces 

Oil of geranium 4 fluidounce 

Oil of cinnamon 3 fluidrachms 

Magnesia carbonate 3 ounces 

Rub these in a mortar with the mag- 
nesia, and add 9 ounces of the clear por- 
tion of the ginger mixture mixed with 2 
ounces of alcohol, rubbing the mixture 
until it becomes smooth Prepare a 
double filter, and filter the ginger mix- 
ture, adding through the filter the mix- 
ture of oils and magnesia Finally add 
enough water through the filter to make 
the final product measure 24 pints, or 3 
gallons 

If these formulas are properly mamp- 
ulated the extracts should keep for a 
reasonable length of time without a pre- 
cipitate If, however, a precipitate oc- 
cur after the extract has stood for a 
week, it should be refiltered 

LEMONADES: 

Lemonade Preparations for the Sick. — 
I — Strawberry Lemonade Citric acid, 6 
parts, water, 100 parts, sugar, 450 parts; 
strawberry syrup, 600 parts, cherry syr- 
up, 300 parts, claret, 450 parts, aromatic 
tincture, ad lib 

II — Lemonade Powder* Sodium bi- 
carbonate, 65, tartaric acid, 60; sugar, 
125, lemon oil, 12 drops 

III — Lemonade 3 nice Sugar syrup, 
200, tartaric acid, 15, distilled water, 
100, lemon oil, 3, tincture of vanilla, 6 
drops. 

IV — Lemonade Lozenges Tartaric 
acid, 10, sugar, SO, gum arabic, 2; pow- 
dered starch, 0 5, lemon oil, 6 drops; 
tincture of vanilla, 25 drops, and suffi- 
cient diluted spirit of wine so that 30 
lozenges can be made with it. 

Lemonade for Diabetics. — The follow- 
ing IS said to be useful for assuaging the 
thirst of diabetics : 
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Citric acid 1 part 

Glycerine . . ,,50 parts 

Cognac ... 50 parts 

Distilled water 500 parts 

Hot Lemonade. — Take £ large, fresh 
lemons, and wash them clean with cold 
Water. Roll them until soft, then divide 
each into halves, and use a lemon-scjueez- 
er or reamer to express the juice into a 
small pitcher. Remove all the seeds 
from the juice, to which add 4 or more 
tablespoonfuls of white sugar, according 
to taste. A pint of boiling water is now 
added, and the mixture stirred until the 
sugar IS dissolved The beverage is very 
effective in producing perspiration, and 
should be drunk while hot The same 
formula may be used for making cold 
lemonade, by substituting ice water for 
the hot water, and adding a piece of 
lemon peel. If desired, a weaker lemon- 
ade may be made by using more water. 

Lemonades, Lemon and Sour Drinks 
for Soda-Water Fountains. — ^Plam Lem- 
onade. — Juice of I lemon, pulverized 
sugar, 2 teaspoonfuls, filtered water, sufifi- 
cient; shaved ice, sufficient 

Mix and shake well Garnish with 
fruit, and serve with both spoon and 
straws. 

Huyler’s Lemonade. — Juice of 1 lem- 
on; simple syrup, 2 ounces; soda water, 
sufficient Dress with sliced pineapple, 
and serve with straws In mixing, do 
not shake, but stir with a spoon. 

Pineapple Lemonade. — Juice of 1 
lemon; pineapple syrup, ^ ounces; soda 
water, sufficient. Dress with fruit 
Serve with straws 

Seltzer Lemonade. — Juice of 1 lemon; 
pulverized sugar, ^ teaspoonfuls Fill 
with seltzer. Dress with sliced lemon. 

ApolHnaris Lemonade. — The same as 
seltzer, substituting apolimaris water for 
seltzer. 

Limeade. — Juice of 1 lime; pulverized 
sugar, ^ teaspoonfuls, water, sufficient 
Where fresh limes are not obtainable, 
use bottled lime juice 

Orangeade. — Juice of 1 orange; pul- 
verized sugar, 2 teaspoonfuls, water, 
sufficient, shaved ice, sufficient. Dress 
with sliced orange and cherries. Serve 
with straws. 

Seltzer and Lemon.— Juice of 1 lemon; 
seltzer, sufficient. Serve in a small 
glass. 

Claret Lemonade.— Juice of 1 lemon; 
pulverized sugar, 3 teaspoonfuls. Make 
lemonade, pour into a glass containing 


shaved ice until the glass lacks about one 
inch of being full. Pour m sufficient 
claret to fill the glass Dress with cher- 
nes and sliced pineapple. 

Claret Punch. —Juice of 1 lemon; pul- 
verized sugar, 3 teaspoonfuls; claret 
wine, 2 ounces; shaved ice, sufficient 
Serve in small glass Dress with sliced 
lemon, and fruit in season. Bright red 
cherries and plums make attractive gar- 
nishings 

Raspberry Lemonade, — I. — Juice of 1 
lemon, 3 teaspoonfuLs powdered sugar; 
I tablespoonful raspberry juice, shaved 
ice, plain water; shake 

11 — Juice of 1 lemon; 2 tcaspoonfuls 
powdered sugar, J ounce raspberry 
syrup; shaved ice; water, shake 

Banjo Sour, — Pare a lemon, cut it in 
two, add a large tablcspoontul of sugar, 
then thoroughly muddle it; add the 
white of an egg; an ounce of sloe gin, 3 
or 4 dashes of abncotine, shake well; 
strain into a goblet or fizz glass, and M 
balance with soda, decorate with a slice 
of piiteapple and cheriy. 

Orgeat Punch. — Orgeat syrup, 12 
drachms; brandy, 1 ounce, juice of 1 
lemon. 

Granola. — Orange syrup, 1 ounce; 
grape syrup, 1 ounce; juice of § lemon, 
shaved icc, q. s Serve with straws, 
Dress with sliced lemon or pineapple, 

American Lemonade. — One ounce or- 
ange syrup; 1 ounce lemon syrup; 1 tea- 
spoonful powdered sugar; 1 dash acid- 
phosphate solution; J glass shaved ice. 
Fill with coarse stream Add slice of 
orange, and run two straws through it 

Old-Fashioned Lemonade, — Put in a 
freezer and freeze almost hard, then add 
the fruits, and freeze very hard. Serve 
m a silver sherbet cup. 

“Pmg Pong” Frapp6. — Grape juice, 
unfermented, 1 quart, port wine (Cali- 
fornia), J pint; lemon syrup, 12 ounces, 
pineapple syrup, 2 ounces , orange syrup, 
4 ounces, Benedictine cordial, 4 ounces; 
su^r, 1 pound. 

Dissolve sugar in grape juice and put 
in wine; add the syrup and cordial; 
serve from a punch bowl, with ladle, into 
12-ounce narrow lemonade glass and 
fill with solid stream, garnish with slice 
of orange and pineapple, and serve with 
straw. 

Orange Frapp6. — Glass half full of 
fine ice, tablespoonful powdered sugar; 
J ounce orange syrup; 2 dashes lemon 
syrup; dash prepared raspberry; i ounce 
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acid-phosphate solution Fill with soda 
and stir well; strain into a mineral glass 
and serve. 

Hot Lemonades. — 

I. — Lemon essence 4 fluidrachms 

Solution of citric 

acid 1 fluidounce 

Syrup, enough to 

make . 82 fluicfounces 

In serving, draw fluidounces of the 
syrup into an 8-ounce mug, fill with hot 
water, and serve with a spoon 
II. — Lemon 1 

Alcohol 1 fluidounce 

Solution of citric 

acid 2 fluidrachms 

Sugar . 20 av ounces 

Water 20 fluidounces 

White of 1 egg 

Grate the peel of the lemon, macerate 
with the alcohol for a day; express, also 
express the lemon, mix the two, add the 
sugar and water, dissolve by agitation, 
and add the solution of citric acid and 
the white of egg, the latter first beaten to 
a froth Serve like the preceding. 

Egg Lemonade. — I — Break 1 egg into 
a soda glass, add 1 J ounces lemon syrup, 
a drachm of lemon juice, and a little 
shaved ice; then draw carbonated water 
to fill the glass, stirring well 

II. — Shaved ice J tumblerful 

Powdered sugar 4 tablespoonfuls 
Juice of 1 lemon 

Yolk of. 1 egg 

Shake well, and add carbonated water 
to fill the glass 

HOT SODA-WATER DRINKS: 

Chocolate. — I — This maybe prepared 
in two ways, from the powdered cocoa or 
from a syrup To prepare the cocoa for 
use, dry mix with an equal quantity of 
pulverized sugar and use a heaping 
teaspoonful to a mug To prepare a 
syrup, take 12 ounces of cocoa, 5 pints 
of water, and 4 pounds of sugar. Re- 
duce the cocoa to a smooth paste with a 
little warm water Put on ‘the fire 
When the water becomes hot add the 
paste, and then allow to boil for 3 or 4 
minutes, remove from fire and add the 
sugar; stir carefully while heating, to 
prevent scorching, when cold add 3 
drachms of vanilla , J to f ounce will suf- 
fice for a cup of chocolate, top off with 
whipped cream. 

II. — Baker’s fountain choc- 
olate 1 pound 

Syrup . . ... 1 gallon 

Extract vaniUa.. .. enough 


Shave the chocolate into a gallon por- 
celained evaporating dish and melt with 
a gentle heat, stirring with a thin-bladcd 
spatula When melted remove from the 
fire and add 1 ounce of cold water, mix- 
ing well. Add gradually 1 gallon of hot 
syrup and strain, flavor to smt. Use 
1 ounce to a mug 

III — ^Hot Egg Chocolate. — Break a 
fresh egg into a soda tumbler; add 1§ 
ounces chocolate syrup and 1 ounce 
cream; shake thoroughly, add hot soda 
slowly into the shaker, stirring mean- 
while; strain carefully into mug; top off 
with whipped cream and serve. 

IV.-— Hot Chocolate and Milk. — 
Chocolate syrup ... 1 ounce 
Hot milk . . . . 4 ounces 

Stir well, fill mug with hot soda and 
serve. 

V — ^Hot Egg Chocolate. — One egg, IJ 
ounces chocolate syrup, 1 teaspoonful 
sweet cream, shake, strain, add 1 cup 
hot soda, and 1 tablespoonfui whipped 
cream. 

Coffee. — I — Make an extract by mac- 
erating 1 pound of the best Mocha and 
Java with 8 ounces of water for 20 min- 
utes, then add hot water enough to per- 
colate 1 pint. One or 2 drachms of this 
extract will make a delicious cup of cof- 
fee Serve either with or without cream, 
and let customer sweeten to taste. 

II — Pack J pound of pulverized coL 
fee in a percolator Percolate with 2 
quarts of boiling water, letting it run 
through twice. Add to this 2 quarts of 
milk, keep hot in an urn and draw as a 
finished drink. Add a lump of sugar 
and top off with whipped cream. 

III — Coffee syrup may be made by 
adding boiling water from the apparatus 
to 1 pound of coffee, placed in a suitable 
filter or coffeepot, until 2 quarts of the 
infusion are obtained. Add to this 3 
pounds of sugar. In dispensing, first 
put sufficient cream in the cup, add the 
coffee, then sweeten, if necessary, and 
mix with the stream from the draught 
tube 

IV. — Mocha coffee (ground 

fine). . . . .4 ounces 

Java coffee (ground 

fine) . , 4 ounces 

Ct . 1 . ii\' “d 6 pounds 

11^ I ’ q. s. 

Percolate the coffee with hot water un- 
til the percolate measures 72 ounces. 
Dissolve the sugar in the percolate by 
agitation without heat and strain. 

Hot Egg Orangeade.— One egg; juice 
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ot i orange; 2 teaspoonfuls powdered 
sugar Shake, strain, add 1 cup of hot 
water Stir, serve with nutmeg 

Hot Egg Bouillon — One-half ounce 
liquid extract beef, 1 egg, salt and pep- 
per, hot water to fill 8-ounce mug SUr 
extract, egg and seasoning together, add 
water, still stirring, strain and serve 


Hot Celery Punch, — One - quarter 
ounce of clam ]uice, i ounce beef extract, 
1 ounce of cream, 4 dashes of celery es- 
sence Stir while adding hot water, and 
serve with spices 


Chicken Bouillon —Two ounces con- 
centrated chicken, h ounce sv^et cream 
and spice Stir while adding hot water 


Ginger — 

Fluid extract of ginger ounces 

Sugar 40 ounces 

Water, to pints 

Take 10 ounces of the sugar and mix 
with the fluid extract of ginger, heat on 
the water bath until the alcohol is evap- 
orated Then mix with 20 ounces of 
water and shake till dissolved Filter 
and add the balance of the water and the 
sugar Dissolve by agitation 

Cocoa Syrup.— 

L— Cocoa, light, soluble 4 ounces 
Granulated sugar 2 pounds 

Boiling hot water 1 quart 

Extract vanilla 1 ounce 

Dissolve the cocoa in the hot water, by 
stirring, then add the sugar and dissolve 
Strain, and when cold add the vanilla 
extract 

II —Cocoa syrup 2 ounces 

Cream 1 ounce 

Turn on the hot water stream and stir 
while filling Top off with whipped 
cream 


Hot Soda Toddy. — 

Lemon 3 Uice 2 fluidrachms 

Lemon syrup 1 fluidounce 

Aromatic bitters 1 fluidrachm 
Hot water, enough to fill an 8-ounce 
mug 

Sprinkle with nutmeg or cinnamon 

Hot Orange Phosphate. — 

Orange syrup 1 fluidounce 

Solution of acid 

phosphate 1 fluidrachm 

Hot water, enough to fill an 8-ounce 
mug. 

It is prepared more acceptably by mix- 
ing the juice of half an orange with acid 
phosphate, sugar, and hot water. 


Pepsin Phosphate. — One teaspoonful 
of liquid pepsin, 2 dashes of acid phos-- 
phate, 1 ounce of lemon syuip, 1 cup hot 
water 

Cream Beef Tea — Use 1 tcaspoonfuV# 
of liquid beet extract in a mug of hot 
watei, season with salt and pepper, then 
stir m a tablespoonful of rich cream 
Put a tea spoonful of whipped cream on 
top and sei vc with flakes 

Cherry Phosphate. — Cherry-phosphate 
syiup, li ounces, hot water to make 8 
ounces 

Cherry-phosphate syrup is made as 
follows Cheriy juice, 3 pints, sugar, 6 
pounds, water, 1 pint; acid phosphate, 

4 ounces Bring to a boil, and when 
cool add the acid phosphate 

Celery Clam Punch.— Clam juiee, 2 
drachms, beef extract, 1 diachm, cream, 

1 ounce, essence of celery, o drops, hot 
wmter to make 8 ounces 

Claret Punch.— Claret wune, 2 ounces; 
sugar, 3 teaspoonfuls, juice of J lemon, 
hot water to make 8 ounces 

Ginger —Extract of ginger, 2 diachras, 
sugar, 2 drachms, lemon juice, 2 dashes, 
hot water to make 8 ounces 

Lemon Juice, Plain.— Fresh lemon 
juice, 2i drachms, lemon syrup, 1 ounce, 
hot wmter, q s to make 8 ounces 

Lime Juice. — Lime juice, J drachm; 
lemon syrup, 1 ounce, hot water to make 
8 ounces Mix Eberle remarks that 
lemon juice or lime juice enters into 
many combinations In plain soda it 
may be combined with ginger and other 
flavors, as, for instance, chocolate and 
coffee. 

Lemonade. — Juice of 1 lemon, pow- 
dered sugar, 2 teaspoonfuls; hot water to 
make 8 ounces. A small piece of fresh 
lemon peel twisted over the cup lends an 
added flavor 

Hot Malt. — Extract of malt, 1 ounce; 
cherry syrup, 1 ounce; hot water, suffi- 
cient to mafce 8 ounces. Mix. 

Malted Milk. — Horlick’s malted milk, 
2 tablespoonfuls, hot water, quantity 
sufficient to make 8 ounces, flavoring to 
suit Mix. Essence of coffee, choco- 
late, etc , and many of the fruit syrups 
go well with malted milk 

Hot Malted Milk Coffee (or Chocolate). 
— Malted milk, 2 teaspoonfuls, coffee 
(or chocolate) syrup, 1 ounce, hot water, 
quantity sufficient to make 8 ounces 
Hot Beef Tea.— I —Best beef extract, 1 
tablespoonful, sweet cream, 1 ounce, hot 
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water, 7 ounces; pepper, salt, etc., quan- 
tity sufficient. Mix. 

IX. — Extract beef bouillon, 1 teaspoon- 
ful; extract aromatic soup berbs (see 
Condiments), 10 drops; hot soda, 1 cup- 
ful. Mix. 

Ill — Extract of beef 1 teaspoonful 

Hot water . . . . q s. 

Pepper, salt, and celery salt. 

Mix. 

Hot Bouillon. — 

Beef extract ... 1 ounce 

Hot water, q. s. to 

make 8 ounces 

Pepper, salt, etc. q. s. 

Mix. 

Clam Bouillon. — 

I — Clam juice . . , 12 drachms 

Cream . . . 2 ounces 

Hot water, q s. to make 8 ounces 
Mix j 

II. — Extract clam bouillon 2 ounces 
Prepared milk 2 drachms 

Extract of aromatic 

soup herbs ... 5 drops 

Extract white pepper. 5 drops 
Hot soda ... 1 cupful 

Mix. 

III. — Clam juice may be served with 
hot water, salt and pepper added Add- 
ing butter makes this bouillon a broth 
It may also be served with milk or 
cream, lemon juice, tomato catsup, etc. 
Hot oyster juice may be served in the 
same way. 

Hot Tea. — 

I — Tea syrup . . sufficient 

Hot water, q. s. to 

make ... .1 cupful 

II — Loaf sugar 4 cubes 

Extract of Oolong 

tea, about 1 dessertsp’ful 

Prepared nulk, about 1 dessertsp’ful 
Hot soda . 1 cupful 

Whipped cream. 1 tablespoonful 

Mix the tea extract, sugar, and pre- 
pared milk, pour on water, and dissmve. 
Top off with whipped cream. 

Hot Egg Drinks. — I — One-half to 1 
ounce liquid extract of beef, 1 egg, salt 
and pepper to season, hot water to fill an 
8-ounce mug Stir the extract, egg, and 
seasoning together with a spoon, to get 
well mixed, add the water, stirring brisk- 
ly meanwhile; then strain, and serve 
Or shake the egg and extract m a shaker, 
add the water, and mix by pouring back 
and forth several times, from shaker to 
mug 


II —Hot Egg Chocolate.— One to If 
ounces chocolate syrup, 1 egg, J ounce 
cream, hot water sufficient to fill an 
8-ounce mug 

Mix the syrup, egg, and cream to- 
gether in an egg-shaker, shake as in 
making cold drinks, add the hot water, 
and mix all by pouring back and 
forth several times, from shaker to mug. 
Or, prepare by beating the egg with a 
spoon, add the syrup and cream, mix all 
qiuckly with the spoon, and add hot 
water, stirring constantly, and strain. 

III —Hot Egg Coffee. — One egg, 1 
dessertspoonful extract of coffee, 1 tea- 
spoonful sweet cream, 1 ounce syrup. 
Shake well, strain, and add 1 cupful hot 
water and top with whipped cream. 

IV. — ^Hot Egg Lemonade. — One egg, 
juice of 1 lemon, 3 teaspoonfuls powdered 
sugar Beat the egg with lemon juice 
and sugar thoroughly Mix while add- 
ing the water Serve grated nutmeg and 
cinnamon The amount of lemon juice 
and sugar may be varied to smt different 
tastes 

V — ^Hot Egg Milk. — Two teaspoon- 
fuls sugar, 1 ounce cream, 1 egg, hot 
milk to fill an 8-ounce mug. Prepare as 
in hot egg chocolate, top with whipped 
cream, and sprinkle with nutmeg If 
there are no facilities for keeping hot 
milk, use about 2 ounces of cream, and 
fill mug with hot water 

VI — ^Hot Egg Hogg. — Plain syrup, 
I ounce, brandy, J ounce, Angostura 
bitters, 3 drops; 1 egg. Put in shaker 
and beat well. Strain in 10-ounce mug, 
and fill with hot milk; finish with 
whipped cream and nutmeg 

VII — Hot Egg Phosphate. — Two 
ounces lemon syrup, 1 egg, J ounce solu- 
tion of acid phosphate. Mix in a glass, 
and shake together thoroughly, pour in- 
to another glass, heated previously, and 
slowly draw full of hot water, season with 
nutmeg 

VIII —Hot Egg Phosphate. — Break 
fresh egg into shaker and add J ounce 
pineapple syrup, i ounce orange syrup, 
1 dash phosphate Shake, without ice, 
and pour into bouillon cup. Draw cup- 
ful of hot water, sprinkle a touch of cin- 
namon, and serve with wafers. 

FAHCY SODA DMNKS: 

Coffee Cream Soda. — Serve in a 12- 
ounce glass. Draw IJ ounces of syrup 
and 1 ounce of cream. Into the shaker 
draw 8 ounces of carbonated water, pour 
into the glass sufficient to fill it to within 
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1 inch of the top; peur from glass to 
shaker and back, once or twice, to mix 
thoroughly, give the drink a rich, creamy 
appearance, and make it cream suffi- 
ciently to fill the glass 

Iced Coffee. — Serve in a 10-ounce 
glass Draw 1 ounce into glass, fill 
nearly full with ice-cold milk, and mix by 
stirring 

Egg Malted Milk Coffee.— Prepare 
same as malted milk coffee, with the ex- 
ception of adding the egg before shaking, 
and top off with a little nutmeg, if de- 
sired This drink is sometimes called 
coffee light lunch. 

Coffee Frapp6. — Serve in a 1^-ounce 
glass. Coffee syrup, IJ ounces, white 
of 1 egg; 1 to ounces of pure, rich, 
sweet cream, a small portion of fine 
shaved ice, shake thoroughly to beat the 
white of the egg light, and then remove 
the glass, leaving the contents in the 
shaker Now fill the shaker two-thirds 
full, using the fine stream only Draw 
as quickly as possible that the dunk may 
be nice and light Now pour into glass 
and back, and then strain into a clean 
glass Serve at once, and without 
straws This should be drunk at once. 


else it will settle, and lose its lightness 
and richness 

Coffee Nogg. — 

Coffee syrup 

. S ounces 

Brandy 

. 4 drachms 

Cream ... . 

One egg 

Coffee Cocktail. — 

. 2 ounces 

Coffee syrup 

One egg 

1 ounce 

Port wine 

1 ounce 

Brandy 

S drachms 


Shake, strain into a small glass, and 
add soda Mace on top 


Chocolate and Milk. — 

Chocolate syrup 2 ounces 

Sweet milk, sufficient 

Fill a glass half full of shaved ice, put 
in the syrup, and add milk until the glass 
is almost full. Shake well, and serve 
without straining Put whipped cream 
on top and serve with straws. 

Chocolate Frapp6. — 

Frozen whipped cream, sufficient 
Shaved ice, sufficient 

^ Fill a glass half full of frozen whipped 
crej^m, fill with shaved ice nearly to the 


top, and pour in chocolate syrup. Other 
syrups may be used, it desired 

Royal Fiapp6. — This drink consists of 
3 parts black coffee and 1 pait of brandy, 
trozen in a cooler, and seived while in a 
semifrozcn state 

Mint Julep. — One-half tumbler shaved 
ice, teaspoonful powdered sugar, dash 
lemon juice, 2 oi 3 sprigs of fresh mint 
Crush the mint against side of the glass 
to get the flavor Then add clai et syi up, 
I ounce, raspberry syrup, IJ ounces, and 
draw carbonated water nearly to fill 
glass. Insert bunch of mint and fill 
glass, leaving full of shaved ice Serve 
with straws, and decorate with fruits of 
the season 

Grape Glac€.— Beat thoroughly the 
whites of 4 eggs and stir in 1 pound of 
powdered sugar, then add 1 pint grape 
juice, 1 pint water, and 1 pound more of 
powdered sugar Stir well until sugar 
IS dissolved, and serve from a pitcher or 
glass dish, with ladle 

‘‘Golf Goblet.’’ — Serve in a IS-ounce 
glass, fill two-tluids full of cracked ice, 
add I ounce pineapple j'uice, 1 teaspoon- 
ful lemon juice, 1 teaspoonful raspberry 
vinegar rut spoon in glass, and fill to 
within one-half inch of top with carbon- 
ated water, add shaved ice, heaping full 
Put strawberry or cherry on top, and 
stick slice of orange down side of glass. 
Serve with spoon and straws 

Goldenade. — Shaved ice, J tumbler- 
ful, powdered sugar, juice of 1 lemon, 
yolk of 1 egg Shake well, add soda 
watei from large stream, turn from tum- 
bler to shaker,^ and vice versa, several 
times, and strain through julep strainer 
into a IS-ounce tumbler. 

Lunar Blend. — Take two mixing 
glasses, break an egg, putting the yolk 
in one glass, the white into the other; 
into the glass with the yolk add 1 ounce 
cherry syrup and some cracked ice; 
shake, add small quantity soda, and 
strain into a 1^-ounce glass Into the 
other mixing glass add 1 ounce plain 
sweet cream, and beat with bar spoons 
until well whipped, add J ounce lemon 
syrup, then transfer it into the shaker, 
and add soda from fine stream only, 
and float on top of the one containing 
the yolk and sherry, Serve with two 
straws 

Egg Chocolate. — 

Chocolate syrup ... 2 ounces 

Cream . 4 ounces 

White of one egg, 
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Egg Crtoe de Menthe. — 




Mint syrup 

12 drachms 

Cream 

3 ounces 

White of one egg 


Whisky 

4 drachms 

Egg Sherbet — 


Sherry syrup 

4 drachms 

Pineapple syrup 

4 drachms 

Raspberry syrup 

4 drachms 

One egg 


Cream 


Egg Claret. — 


Claret syrup 

2 ounces 

Cream 

3 ounces 

One egg 


Royal Mist. — 


Orange syrup 

1 ounce 

Catawba syrup 

1 ounce 

Cream 

2 ounces 

One egg 


Banana Cream. — 


Banana syrup 

12 drachms 

Cream 

4 ounces 

One egg 


Egg Coffee. — 


Coffee syrup 

2 ounces 

Cream 

3 ounces 

One egg 


Shaved ice 


Cocoa Mint. — 


Chocolate syrup 

1 ounce 

Peppermint syrup 

1 ounce 

White of one egg 


Cream 

2 ounces 

The peppermint syrup 

is made as fol- 

lows 


Oil of peppermint 

30 minims 

Syrup simplex 

1 gallon 

Soda foam 

1 ounce 

Egg Lemonade. — 


Juice of one lemon 


Pulverized sugar 

3 teasp’fuls 

One egg 


Water, q s 


Shake well, using plenty of ice, and 

serve in a small glass. 


Radjy.— 


Raspberry 3 nice . 

. 1 ounce 

Pineapple s\rup 

1 ounce 

One egg 


Cream 

2 ounces 

Siberian Fhp. — 


Orange syrup 

1 ounce 

Pineapple syrup 

1 ounce 

One egg 


Cream 

. 2 ounces 


Egg Orgeat — 


Orgeat syrup 

12 drachms 

Cream 

3 ounces 

One egg 


Normona — 


Peach syrup 

1 ounce 

Grape syrup 

1 ounce 

Cream 

3 ounces 

Brandy 

2 drachms 

One egg 


Silver Fizz — 


Cataivba syrup 

2 ounces 

Holland gin 

2 drachms 

Lemon juice 

8 dashes 


White of one egg 
Golden Fizz — 

Claietsvrup 2 ounces 


Holland gin 

Lemon juice 

Yolk of one egg 

J ounce 

8 dashes 

Rose Cream. — 

Rose s;yrup 

Cream 

White of one egg 

12 drachms 
4 ounces 

Violet Cream — 
Violet syrup 

Cream 

W’’hite of one egg 

12 drachms 
4 ounces 


Rose Mint — 


Rose syrup 

Mint syrup 

Cream 

White of one egg 

6 drachms 

6 drachms 

3 ounces 

Currant Cream. — 
Red-currant syrup 
Cream 

One egg. 

2 ounces 

3 ounces 

Qmnce Flip. — 

Quince syrup 

Cream 

One egg. 

Shaved ice. 

2 ounces 

3 ounces 

Coffee Hogg.— 

Coffee syrup 

Brandy 

Cream 

One egg 

2 ounces 

4 drachms 
. . 2 ounces 

Egg Sour. — 

Juice of one lemon 

Simple syrup . 12 drachms 

One egg 

Shake, strain, and fill with soda Mace 
on top 
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Lemon Sour. — 

I.emon syrup 12 drachms 

Juice of one lemon 
One egg 

Raspberry Sour.— 

Raspbeiry syrup diachms 

One egff 

Juice of one lemon 

Yama. — 

One egg 

Cream 2 ounces 

Sugar 2 teaspoonfuls 

Jamaica rum J ounce 

Shake well, put into cup, and add hot 
water Serve with whipped cream, and 
sprinkle mace on top. 

Prairie Oyster. — 

Cider vinegar 2 ounces 

One egg 

Put vinegar into glass, and break into 
it the egg Season with salt and pepper 

Serve without mixing 

Fruit Frapp6. — 

Granulated gelatin 1 ounce 

Juice of SIX lemons 
Beaten whites of two eggs 
Water 5 quarts 

Syrup 1 quart 

Maraschino cherries 8 ounces 

Sliced peach 4 ounces 

Sliced pineapple 4 ounces 

Whole strawberries 4 ounces 

Sliced orange 4 ounces 

Dissolve the geJatin in 1 quart boiling 
hot water, add the syrup and the balance 
of the water, add the whites of the eggs 
and lemon juice 

KOUMISS. 

The original koumiss is the Russian, 
made from mare's milk, while that pro- 
duced in this country and other parts of 
Europe IS usually, probably always, made 
from cow's milk For this reason there 
IS a difference in the preparation which 
may or may not be of consequence It 
has been asserted that the ferment used 
iti Russia differs from ordinary yeast, but 
this has not been established 

In an article on this subject, contrib- 
uted by D H Davies to the P/iarwa- 
ceutical Journal and Transactions, it is 
pointed out that mare's milk contains less 
casein and fatty matter than cow's 
• milk, and he states that it is “therefore 
far more easy of digestion " He thinks 
that cow's milk yields a better prepara- 
tion when diluted with water to reduce 
the percentage of casein, etc He pro- 
poses the following formula. 


Fresh hulk . . . IS ounces 

Water . . 4 ounces 

Brown sugar 150 grains 

Compressed yeast 24i grains 

Milk sugar 3 drachms 

Dissolve the milk sugar in the water, 
add to the milk, rub the yeast and brown 
sugar down m a mortar with a little of 
the mixture, then stiain into the other 
portion 

Strong bottles are very essential, cham- 
pagne bottles being frequently used, and 
the corks should fit tightly, in fact, it is 
almost necessary to use a bottling ma- 
chine for the purpose, and once the cork 
IS properly fixed it should be wired down 
Many failures have resulted because the 
corks did not fit properly, the result being 
that the carbon dioxide escaped as 
formed and left a worthless picparation 
It IS fuither necessaiy to keep the prepa- 
ration at a moderate temperature, ana to 
be sure that the article is properly fin- 
ished the operator should gently shake 
the bottles each day for about 10 min- 
utes to prevent the clotting of the casein 
It IS well to take the precaution of rolling 
a cloth around the bottle during the 
shaking process, as the amount of gas 
eneratea is great, and should the bottle 
e weak it might explode 
Kogelman says that if 1 volume of 
buttermilk be mixed with I or ^ vol- 
umes of sweet milk, m a short time 
lively fermentation sets m, and in about 
3 days the work is completed This, ac- 
cording to the author, produces a wine- 
scented fluid, rich in alcohol, carbon 
dioxide, lactic acid, and casein, which, 
according to all investigations yet made, 
IS identical with koumiss The follow- 
ing practical hints are given for the pro- 
duction of a good article The sweet milk 
used should not be entirely freed fiom 
cream; the bottles should be of strong 
glass, the fermenting milk must be in- 
dustriously shaken by the operator at 
least 3 times a day, and then the cork 
put in firmly, so that the fluid will become 
well charged with carbon-dioxide gas; 
the bottles must be daily opened and at 
least twice each day brought nearly to a 
horizontal position, in order to allow the 
carbon dioxide to escape and air to enter, 
otherwise fermentation rapidly ceases. 
If a drink is desired strong in carbonic 
acid, the bottles, toward the end of fer- 
mentation, should be placed with the 
necks down In order to ferment a 
fresh quantity of milk, simply add J 
of Its volume of either actively fer- 
menting or freshly fermented milk The 
temperature should be from 50® to 60° 
F., about 60° being the most favorable. 
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Here are some miscellaneous formulas 

I — Fill a quart champagne bottle up 
to the neck with pure milk, add 2 ta- 
blespoonfuls of white sugar, after dis- 
solving the same in a little water over a 
hot fire, add also a quarter of a S-cent 
cake of compressed yeast. Then tie the 
cork in the bottle securely, and shake 
the mixture well, place it in a room of 
the temperature of 50° to 95° F for 6 
hours, and finally in the ice box over 
night Handle wrapped in a towel as 
protection if the bottle should burst 
Be sure that the milk is pure, that the 
bottle is sound, that the yeast is fresh, to 
open the mixture in the morning with 
great care, on account of its effervescent 
properties ; and be sure not to drink it at 
all if there is any curdle or thickening 
part resembling cheese, as this indicates 
that the fermentation has been prolonged 
bevond the proper time 

II — Dilute the milk with ^ part of 
hot water, and while still tepid add J 
of very sour (but otherwise good) but- 
termilk Put it into a wide jug, cover 
with a clean cloth, and let stand in a 
warmish place (about 75° F ) for 24 
hours, stir up well, and leave for an- 
other 24 hours Then beat thoroughly 
together, and pour from jug to jug till 
perfectly smooth and creamy It is 
now “still” koumiss, and may be drunk 
at once To make it sparkling, which 
is generally preferred, put it into cham- 
pagne or soda-water bottles; do not 
quite fill them, secure the corks well, 
and lay them in a cool cellar It will 
then keep for 6 or 8 weeks, though 
it becomes increasingly acid To ma- 
ture some for drinking quickly, it is as 
well to keep a bottle or two to start with 
in some warmer place, and from time to 
time shake vigorously With this treat- 
ment it should, in about 3 days, be- 
come sufficiently effervescent to spurt 
freely through a champagne tap, which 
must be used for drawing it off as re- 
quired. Later on, when very frothy and 
acid it is more pleasant to drink if a 
little sweetened water (or milk and wa- 
ter) IS first put into the glass Shake 
the bottle, and hold it inverted well into 
the tumbler before turmng the tap 
Having made one lot of koumiss as above 
you can use some of that instead of 
buttermilk as a ferment for a second 
lot, and so on 5 or 6 times in succession; 
after which it will be found advisable to 
begin again as at first Mare’s milk is 
the best for koumiss, then ass’s milk. 
Cow’s milk may be made more like them 
by adding a little sugar of milk (or even 
loaf sugar) with the hot water before fer- 


menting But perhaps the chief draw- 
back to cow’s milk IS that the cream 
separates permanently, whereas that of 
mare’s milk will remix Hence use par- 
tially skimmed milk, for if there is much 
cream it only forms little lumps of butter, 
which are apt to clog the tap, or are left 
behind in the bottle. 

Kwass — Kwass is a popular drink 
among the Russian population of Kun- 
zews, prepared as follows In a big kettle 
ut from 13 to 15 quarts of water, and 
ring to a boil, and when in active ebul- 
lition pour in 500 grams of malt Let 
boil for 20 minutes, remove from the 
fire, let cool down, and strain off The 
liquid is now put into a clean keg or 
barrel, 30 grams (about an ounce) of best 
compressed yeast added along with about 
600 grams (20 ounces) of sugar, and the 
cask is put in a warm place to ferment 
As soon as bubbles of carbonic gas are de- 
tected on the surface of the liquid, it is a 
signal that the latter is ready for bottling 
In each of the bottles, which should be 
strong and clean, put one big raism, fill, 
cork, and wire down. The bottles 
should be placed on the side, and in the 
coolest place available — best, on ice 
The liquor is ready for drinking in from 
2 to 3 days, and is said to be most pal- 
atable 

“Braga.” — Braga is a liquid of milky 
turbidity, resembling cafS au lazt in 
color, and forming a considerable pre- 
cipitate if left alone When shaken it 
sparkles and a little gas escapes Its 
taste IS more or less acid, possessing a 
pleasant flavor. 

About 35 parts of crushed millet, to 
which a little wheat flour is added, are 
placed in a large kettle On this about 
400 parts of water are poured The 
mixture is stirred well and boiled for S 
hours After settling for 1 hour the lost 
water is renewed and the boiling con- 
tinued for another 10 hours A viscous 
mass remains in the kettle, which sub- 
stance IS spread upon large tables to 
cool After it is perfectly cool, it is 
stirred with water in a wooden trough 
and left to ferment for 8 hours. This 
pulp IS sifted, mixed with a httle water, 
and after an hour the braga is ready for 
sale. The taste is a little sweetish at first, 
but becomes more and more sourish in 
time. Fermentation begins only in the 
trough. 

WINTER BEVERAGES: 

Campchello. — Thoroughly beat the 
yolks of 12 fresh eggs with 2i pounds 
finely powdered, refined sugar, the juice 
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of 8 lemons and 2 oranges, and 3 bottles 
of Graves or other white wine, over the 
hrc, until rising Remove, and slowly 
beat 1 bottle of Jamaica rum with it 
Egg Wine. — Vigorously beat 4 whole 
eggs and the yolks of 4 with X pound of 
fine sugar, ne\t add 2 quarts of white 
wine and beat over a moderate fire until 
rising 

Bavaroise au Cognac. — Beat up the 
yolks of 8 eggs m 1 quait of good milk 
over the fire, until boiling, then quickly 
add 5 ounces of sugar and J quait of 
fine cognac 

Bavaroise an Caf6 — Heat 1 pint of 
strong coffee and 1 pint of milk, 5 ounces 
of sugar, and the yolks of 8 eggs, until 
boiling, then add tV qnait of Jamaica 
I urn. 

Carbonated Pineapple Champagne. — 
Plain syrup, 42° 10 gallons 

Essence of pineapple 8 diachms 
Tincture of lemon 5 ounces 
Carbonate of magne- 
sia 1 ounce 

Liquid saffron 2 J ounces 

Citnc-acid solution 30 ounces 
Caramel ounces 

Filter before adding the citric-acid so- 
lution and hmejuice Use 2 ounces to 
each bottle. 

A German Drink. — To 100 parts of 
water add from 10 to 15 parts of sugai, 
dissolve and add to the syrup thus formed 
an aqueous extract of 0 8 parts of green 
or black tea Add fresh beer or brew- 
ers’ yeast, put in a warm place and let 
ferment When fermentation has pro- 
gressed to a certain point the liquid is 
cleared, and then bottled, corked, and 
the corks tied down The drink is said 
to be very pleasant 

Lime juice Cordial. — Limejuice cor- 
dial that will keep good for any lei^th of 
time may be made as follows Sugar, 
6 pounds; water, 4 pints, citric acid, 4 
ounces, bone acid, J ounce. Dissolve 
by the aid of a gentle heat, and when cold 
add refined hmejuice, 60 ounces; tinc- 
ture of lemon peel, 4 ounces, water to 
make up to 2 gallons and color with car- 
amel 

^ Summer Drink. — 

. Chopped ice. 2 tablespoonfuls 

. Chocolate syrup 2 tablespoonfuls 

^ Whipped cream 3 tablespoonfuls 

Milk ^ cup 

Carbonated water | cup 

' Shake or stir well before drinking A 
xtabit^poonful of vanilla ice cream is a 


desirable addition A plainer drink is 
made by coinbimng the syiup, | cup of 
milk, and the icc, and shaking well 

American Champagne -—Good cider ' 
(ciab-applc cidci is the best), 7 gal- 
lons, best fouilh-proof brandy, 1 quart, 
genuine eluunpagiie wine, 5 pints, milk, 

J gallon, biiaitiatc of potassa, 2 ounces 
Mix, let stand a shoit iimc, bottle while 
feimenting An exeellent mutation 

British Champagne. — laiaf sugar, 
56 pounds, brown sugar (pale), 48 
pounds, water (waim), 45 gallons, white 
taitar, 4 ounces, mix, and at a proper 
teraperatiue add yeast, 1 quart, and 
afterwards sweet cider, 5 gallons, bruised 
wild cheriies, 14 or 15 ounces, pale 
spirits, 1 gallon; oirLs powdci, I ounce 
Bottle wdiile fci menting 

Champagne Cider. — Good pale cider, 

1 hogshead; spirits, 3 gallons, sugar, 
20 pounds, mix, and let it stand one 
fortnight, then fine with skimmed milk, 

4 gallon, this will be veiy nale, and 
a similar aiticle, when properly bottled 
and labeled, opens so briskly that even 
good judges have mistaken it for genuine 
champagne. 

BEER 

Scotch Beer. — Add 1 peck malt to 4 
gallons of boiling water and let it mash 
For 8 hours, and then strain, and in the 
strained liquor boil 

Hops 4 ounces 

Coriander seeds 1 ounce 

Honey . . 1 pound 

Orange peel 2 ounces 

Bruised ginger 1 ounce 

Boil for half an hour, then strain and 
ferment in the usual way 

Hop Bitter Beer. — 

Coriander seeds . 2 ounces 

Orange peel. , 4 ounces 

Ginger . 1 ounce 

Gentian root, ... 4 ounce 

Boil in 5 gallons of water for half an 
hour, then strain and put into the liquor 
4 ounces hops and 3 pounds of sugar* 
and simmer for 15 minutes, then add 
sufficient yeast, and bottle when ready 

Sarsaparilla Beer. — I — Compound ex- 
tract of sarsaparilla, 1 4 ounces, hot water* 
1 pint; dissolve, and when cold, add of 
good pale or East India ale, 7 pints 
II — Sarsaparilla (sliced), 1 pound; 
guaiacum bark (bruised small), J pound; 
guaiacum wood (rasped) and licorice root 
(sliced), of each, 2 ounces; aniseed 
(bruised), 14 ounces; mezereon root- 
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bark, 1 ounce ; cloves (cut small), J 
ounce, moist sugar, pounds, hot 
water (not boiling), 9 quarts, mix m a 
clean stone jar, and keep it m a moder- 
ately warm room (shaking it twice or 
thrice daily) until active fermentation 
sets in, then let it repose for about a week, 
when it will be ready for use This is 
said to be superior to the other prepara- 
tions of sarsaparilla as an alterative 
or purifier of the blood, particularly in 
old affections That usually made has 
generally only J of the above quan- 
tity of sugar, for which molasses is often 
substituted, but in either case it will not 
keep well, whereas, with proper caution, 
the products of the above formulas may 
be kept for 1 or even 2 years No 
yeast must be used Dose A small 
tumblerful 3 or 4 times a day, or oftener. 

Spruce Beer — I — Sugar, 1 pound, 
essence of spruce, J ounce, boiling water, 
1 gallon, mix well, and when nearly cold 
add of yeast J wineglassful, and the 
next day bottle like ginger beer 

II — Essence of spruce, J pint, pi- 
mento and ginger (bruised), of each, 5 
ounces, hops, J pound, water, 3 gallons, 
boil the whole for 10 minutes, then add 
of moist sugar, 12 pounds (or good mo- 
lasses, 14 pounds), warm water, 11 gal- 
lons, mix well, and, when only luke- 
warm, further add of yeast, 1 pint, after 
the liquid has fermented for about 24 
hours, bottle it 

This is diuretic and antiscorbutic It is 
regarded as an agreeable summer drink, 
and often found useful during long sea 
voyages When made with lump sugar 
it is called White Spruce Beer, when with 
moist sugar or treacle, Brown Spruce 
Beer An inferior sort is made by using 
less sugar or more water 

Treacle^Beer. — I — From treacle or mo- 
lasses, I to 2 pounds per gallon (accord- 
ing to the desired strength) ; hops, J to | 
ounce, yeast, a tablespoonful, water, 
q. s , treated as below 

II — Hops, IJ pounds, corianders, 1 
ounce, capsicum pods (cut small), i 
ounce, water, 8 gallons, boil for 10 or 
15 minutes, and strain the liquor 
through a coarse sieve into a barrel con- 
taining treacle, 28 pounds; then throw 
back the hops, etc , into the copper and 
reboil them, for 10 minutes, with a 
second 8 gallons of water, which must be 
strained into the barrel, as before; next 
“rummage” the whole well with a stout 
stick, add of cold water 21 gallons (suf- 
ficient to make the whole measure 37 
gallons), and, again after mixing, stir in 
4 pint of good fresh yeast, lastly, let it 


remain for 24 hours in a moderately 
warm place, after which it may be put 
into the cellar, and in 2 or 3 days bottled 
or tapped on draught In a week it will 
be fit to drink For a stronger beer, 36 
pounds, or even half a hundredweight of 
molasses may be used It will then 
keep good for a twelvemonth This is a 
wholesome drink, but apt to prove laxa- 
tive when taken in large quantities. 

Weiss Beer.— This differs from the 
ordinary lager beer in that it contains 
wheat malt The proportions are f 
wheat to J barley malt, 1 pound hops 
being used with a peck of the combined 
malt to each 20 gallons of water. A 
good deal depends on the yeast, which 
must be of a special kind, the best grades 
being imported from Germany 

Yellow Coloring for Beverages. — The 
coloring agents employed are fustic, saf- 
fron, turmeric, quercitron, and the va- 
rious amline dyes Here are some for- 
mulas 

I —Saffron 1 ounce 

Deodorized alco- 
hol 4 fluid ounces 

Distilled water 4 fluidounces 

Mix alcohol and water, and then add 
the saffron Allow the mixture to stand 
in a warm place for several days, shaking 
occasionally, then filter The tincture 
ihus prepared has a deep orange color, 
and when diluted or used m small quan- 
tities gives a beautiful yellow tint to 
syrups, etc 

II — Ground fustic 

wood 1 4 ounces 

Deodorized alco- 
hol .4 fluidounces 

Distilled water 4 fluidounces 

This color may be made in the same 
manner as the liquid saffron, and is a fine 
coloring for many purposes 
III — Turmeric powder 2 ounces 
Alcohol, dilute . ,16 ounces 

Macerate for several days, agitating 
frequently, and filter For some bev- 
erages the addition of this tincture is not 
to be recommended, as it possesses a 
very spicy taste 

The nonpoisonous aniline dyes rec- 
ommended for coloring confectionery, 
beverages, liquors, essences, etc , yellow 
are those known as acid yellow R and 
tropaeolin 000 (orange I) 

BICYCLE-TIRE CEMEUT: 

See Adhesives, under Rubber Cements, 

BICYCLE VARNISHES: 

See Varnishes. 
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BIDERY METAL: 

See Alloys 

BILLIARD BALLS: 

See Ivory and Casein. 

birch BALSAM: 

See Balsam. 

BIRCH WATER: 

See Hair Preparations. 

BIRD DISEASES AND THEIR REM- 
EDIES : 

See Veterinary Formulas 


BLACKING FOR SHOES; 

See Shoedressings. 

BLACKING, STOVE: 

See Stove Blackings and Polishes 

BLACKBERRY CORDIAL AND BLACK- 
BERRY MIXTURE AS A CHOL- 
ERA REMEDY: 

See Cholera Remedy 

BLACKBOARD PAINT AND VARNISH ; 
See Paint and Varnish 

BLACKHEAD REMEDIES: 

See Cosmetics. 


BIRD FOODS : 

See also Veterinary Formulas 


BLANKET WASHING: 

See Household Formulas. 


Mixed Birdseed. — 


Canary seed 6 parts 

Rape seed 2 parts 

Maw seed 1 part 

Millet seed 2 parts 


Mocking-Bird Food. — 
Cayenne pepper , 
Rape seed 
Hemp seed 
Corn meal 
Rice 
Cracker 
Lard oil 


2 ounces 
8 ounces 
16 ounces 
2 ounces 
2 ounces 
8 ounces 
2 ounces 


Mix the solids, grinding to a coarse 
powder, and incorporate the oil 


Food for Redbirds. — 
Sunflower seed 
Hemp seed 
Canary seed 
Wheat 
Rice 


8 ounces 
16 ounces 
10 ounces 
8 ounces 
6 ounces 


Mix and grind to coarse powder. 


BIRD LIME: 
See Lime 


BIRD PASTE: 

See Canary-Bird Paste 

BISCHOFF: 

See Wines and Liquors. 

BISCUIT, DOG: 

See Dog Biscuit 

BISMUTH ALLOYS: 

See Alloys 

BISMUTH, PURIFICATION OF: 

See Gold 

BITTERS: 

See Wines and Liquors. 

BITTER WATER: 

See Waters 

BLACKING FOR HARNESS: 
See Leather. 


BLASTING POWDER: 
See Explosives, 


Bleaching 

Linen. — Mix common bleaching pow- 
der in the proportion of 1 pound to a 
gallon of water, stir it occasionally for 

3 days, let it settle, and pour it off clear 
Then make a lye of 1 pound of soda to 
1 gallon of boiling water, in which soak 
the linen for VZ houis, and boil it half an 
hour, next soak it in the bleaching 
liquor, made as above, and lastly, wash 
it in the usual manner Discolored 
linen or muslin may be restored by put- 
ting a portion of bleaching liquor into 
the tub wherein the articles are soaking 

Straw. — I —Dip the straw in a solution 
of oxygenated muriatic acid, saturated 
with potash (C-vyeenated muriate of 
lime is much cheaper ) The straw is 
thus rendered very white, and its flexi- 
bility IS increased 

II — Straw IS bleached by simply ex- 
posing it in a closed chamber to the 
fumes of burning sulphur An old flour 
barrel is the apparatus most used for the 
purpose by milliners, a flat stone being 
laid on the ground, the sulphur ignited 
thereon, and the barrel containing the 
goods to be bleached turned over it 
The goods should be previously washed 
in pure water 

Wool, Silk, or Straw. — Mix together 

4 pounds of oxalic acid, 4 pounds of 
table salt, water 50 gallons. The goods 
are laid m this mixture for 1 hour; 
they are then generally well bleached, 
ancl only require to be thoroughly rinsed 
and worked For bleaching straw it is 
best to soak the goods in caustic soda, 
and afterwards to make use of chloride 
of lime or Javelle water. The excess of 
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cklorine is afterwards removed by hypo- 
sulphite of soda 

Feathers. — Place the feathers from 
S to 4 hours in a tepid dilute solution 
of bichromate of potassa, to which, 
cautiously, some nitric acid has been 
added (a small quantity only) To 
remove a greenish hue induced by this 
solution, place them in a dilute solu- 
tion of sulphuric acid, in water, whereby 
the feathers become perfectly white and 
bleached 

Bleaching Solution — Aluminum hypo- 
chloride, or Wilson’s bleaching liquid, is 
produced by adding to a clear solution of 
lime chloride a solution of aluminum 
sulphate (alumina, alum) as long as a 
precipitate keeps forming By mutual 
decomposition aluminum chloride re- 
sults, which remains in solution, and 
lime sulphate (gypsum), which separates 
out in the form of an insoluble salt 

BLIGHT REMEDIES. 

I — Soft soap 40 parts 

Amyl alcohol 50 parts 

Methylated spirit 20 parts 

Water 1,000 parts 

II — Soft soap 30 parts 

Sulphureted pot- 
ash 2 parts 

Amyl alcohol 32 parts 

Water 1,000 parts 

III — Soft soap 15 parts 

Sulphureted pot- 
ash 29 parts 

Water 1,000 parts 

BLEACHING SOLUTIONS FOR THE 
LAUNDRY: 

See Laundry Preparations 

BLEACHING SOLUTION FOR PHOTO- 
GRAPHS: 

See Photography. 

BLEEDINGj LOCAL: 

See Styptics 

BLISTER CURE: 

See Turpentine. 

BLISTERS, FOR HORSES; 

See Veterinary Formulas 

BLOCK, HOLLOW CONCRETE 
BUILDING: 

See Stone, Artificial 

BLOCK FOR SOLDERING: 

See Soldering 

BLOTTING PAPER: 

See Paper 


BLUE FROM GREEN AT NIGHT, TO 
DISTINGUISH . ’ 

To distinguish blue from green at 
night, use either the light of a magnesium 
wire for this purpose or take a number 
of Swedish (parlor) matches, light them, 
and as soon as they flash up, observe the 
2 colors, when the difference can be easily 
told. 

BLUE (BALL): 

See Dyes 

BLUING: 

See Laundry Preparations. 

BLUING OF STEEL: 

See Steel 

BLUE PRINTS, TO MAKE CHANGES 
AND CORRECTIONS ON; 

Use a solution of sodium carbonate 
and water, with a little red ink mixed m 
This gives a very pleasing pink color to 
the changes which, at the same time, is 
very noticeable The amount of sodium 
carbonate used depends upon the sur- 
face of the blue-pnnt paper, as some 
coarse-grained papers will look better if 
less soda is used and mce versa How- 
ever, the amount of powdered soda held 
on a small com dissolved in a bottle of 
water gives good results 

BLUE-PRINT PAPER MAKING: 

See Photography 

BLUE PRINTS, TO TURN BROWN; 
See Photography, under Toning. 

BOIL REMEDY. 

Take a piece of soft linen or berated 
gauze, rub some vaseline upon one side 
of it, quickly pour upon it some chloro- 
form, apply it to the unopened boil or 
carbuncle, and place a bandage over all 
It smarts a little ‘at first, but this is soon 
succeeded by a pleasing, cool sensation. 
The patient is given a bottle of the rem- 
edy, and directed to change the cloth 
often In from 2 hours to 1 day the 
boil (no matter how indurated) softens 
and opens 


Boiler Compounds 

There are three chemicals which are 
known to attack boiler scale. These are 
caustic soda, soda ash, and tanmc-acid 
compounds, the last being derived from 
sumac, catechu, and the exhausted baik 
liquor from tanneries 
^ Caustic soda in large excess is inju- 
rious to boiler fittings, gaskets, valves. 
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etc That it is injurious, in reasonable 
excess, to the boiler tubes themselves is 
yet to be proved Foaming and priming 
may be caused through excess of caustic 
soda or soda ash, as is well known by 
every practical engineer Tannic acid 
is to be condemned and the use of its 
salts is not to be recommended It may 
unite with the organic matter, present m 
the form of albuminoids, and with cal- 
cium and magnesium carbonates That 
it removes scale is an assured fact, that 
it removes iron with the scale is also 
assured, as tannic acid corrodes an iron 
surface rapidly 

Compounds of vegetable origin aie 
widely advertised, but they often contain 
dextrine and gum, both of which are 
dangerous, as they coat the tubes with a 
compact scale, not permitting the water 
to reach the iron Molasses is acid and 
should not be used in the boiler Starch 
substances generally should be avoided 
Kerosene must be dangerous, as it is 
very volatile and must soon leave the 
boiler and pass over and through the 
engine j 

There are two materials the use of 1 
which in boilers is not prohibited through I 
action upon the metal itself or on ac- | 
count of price. These are soda ash and | 
caustic soda Sodium triphosphate and ! 
sodium fluoride have both been used with ! 
success, but their cost is several hundred j 
per cent greater than soda ash If pre- i 
scribed as per analysis, m slight excess, 
there should be no injurious results 
through the use of caustic soda and soda 
ash. It would be practicable to manu- 
facture an intimate mixture of caustic 
soda and carbonate of soda, containing 
enough of each to soften the average 
water of a given district 

There is a great deal of fraud in con- 
nection with boiler compounds gener- 
ally. The better class of venders ad- 
vertise to prepare a special compound for 
special water This is expensive, save on 
a large scale, m reference to a partic- 
ular water, for it would mean a score or 
more of tanks with men to make up the 
mixtures. The less honest of the boilei- 
compound guild consign each sample of 
water to the sewer and send the regular 
goods. ^ Others have a stock analysis 
which is sent to customers of a given 
locality, whether it contains iron, lime, 
or magnesium sulphates or carbonates 

Any expense for softening water m 
excess of 3 cents per 1,000 gallons is for 
the privilege of using a ready-made soft- 
ener Every supeiintendent in charge 
of a plant should insist that the com- 
pound used be pionounced by competent 


authority free from injurious materials, 
and that it be adapted to the water m 
use 

Boiler compounds should contain only 
such ingredients as will neuiializie the 
scale-forming salts present They should 
be used only by piescription, so many 
gallons per 1,000 gallons of feed water. 
A properly proportioned mixture of soda 
ought to answer the demands ol all plants 
depending upon that method of softening 
water in limestone and shale regions 

The honest boiler compounds are, 
however, useful for small isolated plants, 
because of the simplicity of their action 
For plants of from 75 to 150 horse power 
two 24-hour settling tanks wull answer 
the purpose of a softening system Each 
of these, capable of holding a daj^’s sup- 
ply, provided with a soda tank in com- 
mon, and with sludge valves, has pad- 
dles for stirring the contents Large 
plants are operated on this principle, 
serving boilers of many thousand horse 
power Such a system has an advan- 
tage over a continuous system, in that 
the exact amount of chemical solutions 
required for softening the particular 
water can be applied. For some varia- 
tions of such a system, several companies 
have secured patents The fundamen- 
tal principles, however, have been used 
for many years and are not patentable 

Prevention of Boiler Scale. — The lime 
contained in the feed water, either as bi- 
carbonate or as sulphate, is precipitated 
in the shape of a light mud, but the walls 
of the boiler remain perfectly bright 
without being attacked in anv manner 
While under ordinary atmospheric pres- 
sure calcium chromate in solution is pre- 
cipitated by soda or Glauber’s salt as 
calcium carbonate or as calcium sul- 

g hate, the latter is separated under 
igher pressure by chromates as calcium 
chromate An excess of chromates or 
chromic acid does not exercise any dele- 
terious action upon the metal, nor upon 
the materials used for packing By the 
slight admixture of chiomates, two 
pounds are sufficient for a small boiler 
for wrecks, no injurious ingredients are 
carried in by the wet steam, the injection 
water, on the contrary, having been 
found to be chemically pure. 

Protecting Boiler Plates from Scale.— 
I — For a 5-horse-power boiler, fed 
with water which contains calcic sul- 
phate, take catechu, 2 pounds, dex- 
trine, 1 pound; crystallized soda, 2 
pounds, potash, J pound; cane sugar, i 
pound, alum, J pound; gum arabic, J 
pound. 
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II — For a boiler of tbe same size, fed 
with water which contains lime Tur- 
meric, 2 pounds, de\mne, 1 pound, so- 
dium bicarbonate, 2 pounds, potash, J 
pound, alum, } pound, molasses, S 
pound 

III — For a boiler of the same size, fed 
with watei which contains iron Gam- 
boge, 2 pounds, soda, 2 pounds, dex- 
trine, 1 pound, potash, J pound, sugar, 

J pound, alum, ^ pound, gum arabic, A 
pound 

IV — For a boiler of the same size, fed 
with sea water Catechu, 2 pounds, 
Glaubei's salt, 2 pounds, dextrine, 2 
pounds, alum, § pound, gum arabic, J 
pound 

When these preparations are used add 
1 quart of water, and in ordinary cases 
charge the boiler every month, but if the 
incrustation is veiy bad, chaige every 
two weeks 

V — Place within the boiler of 100 
horsepower 1 bucketful of washing soda, 
put m 2 gallons of kerosene oil (after 
closing the blow-off cock), and fill the 
boiler with water Feed in at least 1 
quart of kerosene oil every day through a 
sight-feed oil cup attached to the feed 

ipe near the boiler — i e , between the 

eater and the boiler — so that the oil is 
not entrapped within the heater If it 
is inconvenient to open the boiler, then 
dissolve the washing soda in hot water 
and feed it in with the pump or through a 
tallow cock (attached between the eject- 
or and the valve in the suction pipe) 
when the ejector is working 

VI — A paint for protecting boiler plates 
from scale, and patented in Germany, is 
composed of 10 pounds each of tram oil, 
horse fat, parafline, and of finely ground 
zinc white To this mixture is added 40 
pounds of graphite and 10 pounds of 
soot made together into a paste with 

gallons of water, and about a pound 
of carbolic acid The horse fat and the 
zinc oxide make a soap diflicult to fuse, 
which adheres strongly to the plates, and 
binds the graphite and the soot The 
paraffine prevents the water from pene- 
trating the coats The scale which forms 
on this application can be detached, it is 
said, with a wooden mallet, without in- 
the paint 

— M E Assehn, of Pans, recom- 
mends the use of glycerine as a preventive. 
It increases the solubility of combinations 
of lime, and especially of the sulphate 
It forms with these combinations soluble 
compounds When the quantity of lime 
becomes so great that it can no longer 
be dissolved, nor form soluble combina- 
tions, it IS deposited in a gelatinous sub- 


stance, which never adheres to the sur- 
face of the iron plates The gelatinous 
substances thus formed are not carried 
with the steam into the cylinder of the 
engine M Assehn advises the employ- 
ment of 1 pound of glycerine for every 
300 pounds or 400 pounds of coal burnt 

Prevention of Electrolysis. ^ — In order 
to prevent the eating away of the sheets 
and tubes by electrolytic action, it has 
long been the practice of marine engi- 
neers to suspend slabs of zinc in their 
boilers The zmc, being more suscepti- 
ble to the electrolytic action than the 
iron, IS eaten away, while the iron re- 
mains unimpaired The use of zinc in 
this way has been found also to reduce 
the trouble from boiler scale Whether 
it be due to the formation of hydrogen 
bubbles between the heating surfaces 
and incipient scale, to the presence m the 
water of the zmc salts resulting from the 
dissolution of the zmc, or to whatever 
cause, it appears to be a general conclu- 
sion among those who have used it that 
the zmc helps the scale, as well as the 
corrosion Nobody has ever claimed 
for it that it prevented the attachment of 
scale altogether, but the consensus of 
opinion is that it “helps some ’’ 

BOILER PRESSURE. 

It hardly pays to reduce pressure on 
boilers, except m very extreme cases, but 
if it can be done by throttling before the 
steam reaches the cylinder of the engine 
it would be an advantage, because this 
retains the heat umts due to the higher 

ressure m the steam, and the throttlmg 

as a slight superheating effect. As a 
matter of fact, tests go to show that for 
light loads and high pressure a throt- 
tling engine may do better than an auto- 
matic cut-off The ideal arrangement 
IS to throttle the steam for light loads , for 
heavier loads, allow the variable cut-off 
to come into play This practice has 
been carried into effect by the design of 
Mr E J. Armstrong, m which he ar- 
ranges the shaft governor so that there is 
negatve lead up to nearly one-quarter 
cut-off, after which the lead becomes 
positive, and this has the effect of throt- 
tling the steam for the earlier loads and 
undoubtedly gives better economy, in 
addition to making the engine run more 
quietly 

BONE BLACK: 

Bone or Ivory Black.— All bones (and 
ivory is bone in a sense) consist of a 
framework of crystallized matter or 
bone earth, in the interstices of which 
organic matter is embedded. Hence if 
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bones are heated red-hot in a closed 
vessel, the organic matter is destroyed, 
leaving carbon, in a finely divided state, 
lodged in the bony framework It the 
heat IS applied gradually the bone re- 
tains Its shape, but is quite black and ot 
much less weight than at nrst Xhis 
bone black or animal charcoal is a sub- 
stance which has great power of absorb- 
ing coloring matter fiom liquids, so tliat 
it IS largely used for bleaching such liquids 
For example, in the vast industry of beet- 
sugar manufacture the solutions first 
made are very daik in color, but after fil- 
tration through animal charcoal will give 
colorless crystals on evaporation Chem- 
ical trades require such large quantities 
of bone charcoal that its production is 
a large industry in itself As in breaking 
up the charred bones a considerable 
amount of waste is produced, in the form 
of dust and small grams which cannot be 
used for bleaching purposes, this waste 
should be worked up into a pigment 
This is done by dissolving out the mineral 
with hydrochloric acid, and then rinsing 
and drying the carbon 

The mineral basis of bones consists 
mainly of the phosphates of lime and 
magnesia, salts soluble in not too dilute 
hydrochloric acid A vat is half filled 
with the above-mentioned waste, which 
is then ]ust covered with a mixture of 
equal volumes of commercial hydro- 
chloric acid and water As the mmeial 
matter also contains carbonates, a lively 
effervescence at once ensues, and small 
quantities of hydrofluoric acid are also 
formed from the decomposition of cal- 
cium fluoride m the bones Now hydro- 
fluoric acid IS a very dangerous sub- 
stance, as air containing even traces of it 
is verj^ injurious to the lungs Hence the 
addition of hydrochloric acid should be 
done in the open air, and the vat should 
be left by itself until the evolution of 
fumes ceases A plug is then pulled out 
at the bottom and the carbon is thor- 
oughly drained It^ is then stirred up 
witn water and again drained, when it 
has fully settled to the bottom. This 
rinsing with clear water is repeated till all 
the hydrochloric acid is washed away 
and only pure carbon remains m the vat 
As for pmment-making purposes it is 
essential that the carbon should be as 
finely divided as possible, it is as well to 
grind the washed carbon in an ordinary 
^lor null. Very little power is required 
J^^his purpose, as when once the bone 
earttX^s removed the carbon particles 
have litt?^‘’'''^n^hesion The properly 
ground mass for!tos a deep-black mud> 
which can be left or be dried by 


artificial heat. When dry, the purified 
bone black is of a pure black and makes 
a most excellent pigment. 

Bone black is put upon the market 
under all sorts of names, such as ivory 
black, ehur mtum, Frankfort black, neu- 
tral black, etc* All these consist of 
finely ground bone black purified from 
mineral matter If leather scraps or 
dned blood are to be worked up, iron 
tubes are employt‘d, elos(‘d at one end, 
and with a weli-Htiing hd with a small 
hole m It at the oilier. As these bodies 
give off large volumes (>f combustible 
gas dunng the chairing, it is a good plan 
to lead the vapors from the hole by a 
bent tube so that they can be burnt and 
help to supply the heat required and so 
save fuel. I a‘a ther or blood gives a char- 
coal wlmdi luiKlIy teqmres treatment 
with hydroehloiie acul, for the amount 
of mineral salts present is so small that 
its lemoval appeals superfluous. 

BONES, A TEST FOR BROKEN. 

Flaee a stethoscope on one side of the 
supposed fra<‘ture, ami a tuning fork on 
the other Whmi the latter is vibrated, 
and theic is no lireaknge, the sound will 
be lieard distinctly through bone and 
stethoscope Should any doubt exist, 
comparison should be inade with the 
same bone on the other side of the body. 
This test shows the difterence in the 
power of eonducting sound possessed by 
Done and soft tissue. 

BONE BLEACHES; 

See Ivory. 

BONE FAT: 

See Fats. 

BONE FAT, PURIFICATION AND 
BLEACHING OF: 

See Soap. 

BONE POLISHES: 

See Polishes. 

BONE FERTILIZERS: 

See Fertihv.ers. 

BONES, TREATMENT OF, IN MANU- 
FACTURING GLUE; 

See Adhesives. 

BONE, UNITING GLASS WITH: 

See Adhesives. 

BOOKS, THEIR HANDLING AND 
PRESERVATION: 

The Preservation of Books m Hot 
Climates. — ^Books in hot climates quickly 
deteriorate unless carefully guarded 
There are three destructive agencies; 
(1) damp, (2) a small black insect, (S) 
I cockroacnes. 
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(1) Books which are kept in a damp 
atmosphere deteriorate on account of 
molds and fungi that grow rapidly when 
the conditions are favorable Books 
are best kept on open, airy, well-lighted 
shelves When there has been a pro- 
longed spell of moist weather their covers 
should be wiped, and they should be 
placed in the sun or before a fire for a 
few hours Damp also causes the bind- 
ings and leaves^ of some books to sep- 
arate 

(2) A small black insect, one-eighth of 
an inch long and a sixteenth of an inch 
broad, somewhat resembling a beetle, is 
very destructive, and books will be 
found, if left untouched, after a few 
months to have numerous holes in the 
covers and leaves If this insect be al- 
lowed plenty of time for its ravages it 
will make so many holej that bindings 
originally strong can be easily torn to 
pieces All damage may be prevented 
by coating the covers of books with the 
varnish described under (3) When 
books are found to Contain the insects 
they should be well wrapped and placed 
in the sun before varnismng 

(3j The appearance of a fine binding 
may be destroyed in a single night by 
cockroaches The lettering of the bind- 
ing may, in two or three days, be com- 
pletely obliterated 

The followup varnishes have been found 
to prevent effectually the ravages of 
cockroaches and of all insects that feed 
upon books* 


I — Dammar resin . 
Mastic 

Canada balsam . 
Creosote 
Spirit of wine . 


2 ounces 
2 ounces 
1 ounce 
4 ounce 
20 fl ounces 


Macerate with occasional shaking for 
a few days if wanted at once, but for a 
longer time when possible, as a better 
varnish will result after a maceration of 
several months 

II — Corrosive sublimate, 1 ounce; car- 
bolic acid, 1 ounce; methylated or rum 
spirit, 1 quart 

Where it is necessary to keep books or 
paper of any description in boxes, cup- 
ooards, or closed bookcases, some naph- 
thalene balls or camphor should be al- 
ways present with them If camphor 
be used it is best to wrap it in paper, 
otherwise it volatilizes more quickly than 
is necessary. In dry weather the doors 
of closed bookcases should be left open 
occasionally, as a damp, still atmosphere 
IS most favorable for deterioration. 


How to Open a Book. — Never force the 
back of the book. Hold the book with 


its back on a smooth or covered table; 
let the front board down, then the other, 
holding the leaves in one hand while you 
open a few leaves at the back, then a few 
at the front, and so on, alternately open- 
ing back and front, gently pressing open 
the sections till you reach the center of 
the volume Do this two or three times 
and you will obtain the best results. 
Open the volume violently or carelessly 
in any one place and you will probably 
break the back or cause a start in the 
leaves 

BOOK DISOTECTANT: 

See Disinfectants. 

BOOKS, TO REMOVE EIKOER-MARKS 
FROM: 

See Cleaning Preparations and Meth- 
ods 

BOOKBINDERS’ VARNISH: 

See Varnishes. 

BOOKWORMS: 

See Insecticides. 

BOOT DRESSINGS: 

See Shoe Dressings. 

BOOT LUBRICANT: 

See Lubricant. 

BOOTS, WATERPROOFING: 

See Waterproofing 

BORAX FOR SPRINKLING. 

I — Sprinkling borax is not only 
cheaper, but also dissolves less m solder- 
ing tnan pure borax 

The borax is heated in a metal vessel 
until it has lost its water of crystallization 
and mixed with calcined cooking salt 
and potash — borax, 8 parts, cooking 
salt, 3 parts, potash, 3 parts Next i. 
is pounded in a mortar into a fine pow- 
der, constituting the sprinkling borax 

II — Another kind of sprinkling borax 
is prepared by substituting glass-gall for 
the potash. Glass-gall is the froth float- 
ing on the melted glass, which can be 
skimmed off 

The borax is either dusted on in pow- 
der form from a sprinkling box or 
stirred with water before use into a thin 
paste 

BORAX AND BORIC ACID IN FOOD: 
See Food. 

BORDEAUX MIXTURE; 

See Insecticides. 

BOROTONIC : 

See Dentifrices. 
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BOTTLE-CAP LACQUER: 

See Lacquer. 

BOTTLE CLEAI^ERS: 

See Cleaning Picparations and Metn- 
ods, under Miscellaneous Methods. 

BOTTLE STOPPERS: 

See Stoppers. 

BOTTLE VARNISH: 

See Varnishes. 

BOTTLE WAX: 

See Photography. 

BOUILLON: 

See Beverages. 

BOURBON METALS: 

See Alloys. 

BOWLS OF FIRE TRICK: 

See Pyrotechnics. 

BOX GLUE: 

See Adhesives. 

BRAGA: 

See Beverages. 

BRAN, SAWDUST IN. 

For the detection of sawdust in bran 
use a solution of 1 part of phlorogluein 
in 15 parts of alcohol, 15 parts of water, 
and 10 parts of syrupy phosphoric acid. 
Place ^ parts of the solution m a small 
porcelain dish, add a knifepointful of 
the bran and heat moderately. Saw- 
dust IS dyed red while bran parts only 
seldom acquire a faint red color. By a 
microscopic examination of the reddish 
parts sawdust will be readily recognized. 

Botties 

Magic Bottles — 

The mystery of the “wonderful bot- 
tle,” from which can be poured in suc- 
cession port wine, sherry, claret, water, 
champagne, or ink, at the will of the op- 
erator, IS easily explained. The mate- 
rials consist of an ordinary dark-colored 
pint wine bottle, seven wine glasses 
of different patterns, and the chemicals 
described below: 

Solution A. A mixture of tincture of 
ferric chloride, drachms vi; hydro- 
chloric acid, drachms li. 

Solution B: Saturated solution of am- 
monium '^ulphocMimdc, drachm i. 

Solution C Stiong solution of ferric 
chloride, drachm i 

Solution D: A weak solution of am- 
monium sulpho^anide. 

Solution E: Concentrated solution of 
tlead acetate. 


Solution F: Solution of ammonium 
sulphide, drachm r, or pyrogalhc acid, 
drachm i 

Package G: Pulverized potassium hi- 
caiboiiale, drachm iss 

Having ponied two teaspoonfuls of 
solution A into tlic wine botilc, treat the 
wine glasses with the dilfcient solutions, 
noting and rcmembeiing into which 
glasses the several solutions arc placed. 
Into No 1 wine glass pour one or two 
drops of solution B, into No S glass 
poui one or two diops of solution C, into 
No 3 one or two diops of Solution D; 
Icav^e No 4 glass empty; into No. 5 glass 
pour a few drops oi Solution K; into No 
6 glass place a tew giains of Package G; 
into No 7 glass pour a little of solution P. 

ReancsL some one to bring you some 
cold dunking water, and to guarantee 
that it IS pure show that your wine bot- 
tle IS (practically) empty. Fill it up 
from the caiafe, and having asked the 
audience whether you shall produce wine 
or water, milk or ink, etc , you may ob- 
tain any of these by pouring a little of 
the watei from the bottle into the pre- 
pared glass. Thus No. 1 glass gives a 
port-wine coloi; No ‘2 gives a sherry 
color, No. 3 gives a claret color. No. 4 is 
left empty to piove tliat the solution in 
the bottle is colorless; No, 5 produces 
milk. No C, cllervcscmg champagne; 
No 7, ink. 

Bottle-Capping Mixtures. — 

I — Soak 7 pounds of good gelatin in 
10 ounces of glycerine and 00 ounces of 
water, and heat over a water bath until 
dissolved, and add any dcsirc^l color. 
Pigments may be used, and various tints 
can be olitained by the use of aniline 
colors. The resulting compound should 
be stored in jars. To apply liquefy the 
mass and dip the cork and portion of 
the neck of tnc bottle into the liquid, it 


sets very quickly. 

II. — Gelatin ...... 1 ounce 

G um arable 1 ounce 

Boric acid 20 grains 

Starch 1 ounce 

Water 10 tliudounces 


Mix the gelatin, gum arable, and 
boric acid with 14 fluidounc'cs of cold 
water, stir occasionally until the gum is 
dissolved, heat the mixtuie to boiling, 
remove the scum, and strain. Also mix 
the starch intimately with the remainder 
of the water, and stir this mixture into 
the hot gelatin mixture until a uniform 
product results As noted above, the 
composition may be tinted with any suit- 
able dye. Before using, it must be soft^ 
ened by th^ application of heat. 
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III. — Shellac . . 3 ounces 

Venice turpentine 1 Jounces 
Bone acid 7 % grains 

Powdered talcum 3 ounces 
Ether . 6 fluidrams 

Alcohol . 12J fluidounces 

Dissolve the shellac, turpentine, and 
bone acid in the mixed alcohol and ether, 
color with a spint-soluble dye, and add 
the talcum During use the mixture 
must be agitated frequently 

Show Bottles. — 

I — Place in a cylindrical bottle the 
following liquids in the order named 
First, sulphuric acid, tinted blue with 
indigo, second, chloroform, third, glyc- 
erine, slightly tinted with caramel, 
fourth, castor oil, colored with alkanet 
root; fifth, 40-per-cent alcohol, slightly 
tinted with aniline green, sixth, cod- 
liver oil, containing 1 per cent of oil of 
turpentine The liquids are held m 
place by force of gravity, and alternate 
with fluids which are not miscible, so 
that the strata of layers are clearly de- 
fined and do not mingle by diftusion 
11 — Chromic acid 1 drachm 

Commercial “muri- 
atic” acid ... 2 ounces 

Nitric acid 2 ounces 

Water, enough to 

make 3 gallons 

The color is magenta 
The following makes a fine pink for 
show carboys: 

111 — Cobalt oxide. . £ parts 

Nitric acid, c. p 1 part 

Hydrochloric acid . 1 part 

Mix and dissolve, and to the solution 
add: 

Strongest water of 

ammonia . 6 parts 

Sulphuric acid . . 1 part 

Water, distilled, q. s. 
to make . . 400 parts 

This should be left standing in a dark, 
cool place for at least a month oefore put- 
tii^ in the window. 

W — Green — Copper sulphate, 300 
parts, by weight; hydrochloric acid, 450 
parts, by wei^t; distilled water, to 4,500 
parts, by weight 

V — Blue. — Copper sulphate, 480 parts, 
by weight; sulphuric acid, 60 parts, by 
weight; distilled water, to 450 parts, by 
weight. 

VI — Yellowish Brown. — Potassium 
"dichromate, 1£0 parts, by weight; nitric 

acid, 150 parts, by weight distilled wa- 
ter, to 4,500 parts,' by v eight 

Vn — Yellow — Potassium dichromate, 
30 parts, by weight; sodium bicarbon- 


ate, ££5 parts, by weight; distilled water, 
to 4,500 parts, by weight. 

Vin — Red. — Liquid ferric chloride, 
officinal, 60 parts, by weight; concen- 
trated ammonium-acetate solution, 1£0 
parts, by weight; acetic acid, 30 per 
cent, 30 parts, by weight, distilled water 
to 9,000 parts, by vreight, 

IX — Crimson — Potassium iodide, 7 5 
parts, by weight, iodine, 7 5 parts, by 
weight, hydrochloric acid, 60 parts, by 
weight, distilled water, to 4,500 parts, 
by weight 

All the solutions IV to IX should be 
filtered. If distilled water be used these 
solutions should keep for five to ten years. 
In order to prevent them from freezing, 
either add 10 per cent of alcohol, or re- 
duce the quantity of water by 10 per cent. 

A Cheap and Excellent Warming 
Bottle. — Mix sodium acetate and sodium 
hyposulphate in the proportion of 1 part 
of the former to 9 parts of the latter, and 
with the mixture fill an earthenware bottle 
about three-quaiters full Close the ves- 
sel well with a cork and place it either 
in hot water or m the oven, and let re- 
main until the salts within melt For 
at least a half day the jug will radiate its 
heat, and need only be "well shaken from 
time to time to renew its heat-giving 
energy. 

Bottle Deodorizer. — Powdered black 
mustard seed is successfully employed. 
Pour a little of it with some^ lukewarm 
water into the receptacle, rinsing it after- 
wards with water. If necessary, repeat 
the process. 

BRAroy AND BRAITOY BITTERS 

See Wines and Liquors. 


Brass 

Formulas for the making of Brass will be 
found imder Alloys 

Colors for Polished Brass. — The brass 
objects are put into boiling solutions 
composed of different salts, and the in- 
tensity of the shade obtained is depend- 
ent upon the duration of the immersion. 
With a solution composed of 

Sulphate of copper. 1£0 grains 

Hydrochlorate of am- 
monia 30 grains 

Water ..... . . 1 quart 

greenish shades are obtained With the 
following solution aD the shades of brown 
from orange brown to cinnamon are ob- 
tained: 
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Chlorate of potash . 150 grains 
Sulphate of copper 150 grams 
Water 1 quart 

The following solution gives the brass 
first a rosy tint and then colors it violet 
and blue* 

Sulphate of copper 435 grains 
Hvposulphite of soda 300 grains 
Cream of tartar 1 50 grams 

Water 1 Piul 

Upon adding to the last solution 
Ammoniacal sulphate 

of iron 300 grams 

Hyposulphite of soda 300 grams 
there are obtained, according to the dura- 
tion is^f the immersion, yellowish, orange, 
rosy, then bluish shades Upon polar 
izmg the ebullition the blue tint gives 
way to yellow, and finally to a pretty 
gray Silver, under the same circum- 
stances, becomes very beautifully col- 
ored After a long ebullition m the 
iollowmg solution we obtain a yellow- 
brown shade, and then a remarkable fire 
red. 

Chlorate of potash 75 grams 

Carbonate of nickel 30 grains 

Salt of nickel 75 grams 

Water . 16 ounces 

The following solution gives a beau- 
tiful, dark-brown coloi 

Chlorate of potash 75 grams 

Salt of nickel 150 grams 

Water 10 ounces 

The following gives, m the first place, 
a red, which passes to blue, then to pale 
lilac, and finally to white 

Orpiment 75 grains 

Crystallized sal sodae 150 grams 

Water 10 ounces 

The following gives a yellow brown. 
Salt of nickel 75 grams 

Sulphate of copper 75 grams 

Chlorate of potash 75 grams 

Water . 10 ounces 

On mixing the following solutions, 
sulphur separates and the brass becomes 
covered with iridescent crystallizations 
I. — Cream of tartar 75 grams 

Sulphate of copper 75 grams 

Water , 10 ounces 

II — Hyposulphite of soda 225 grams 

Water , . 5 ounces 

Upon leaving the brass objects im- 
mersed m the following mixture con- 
tained in corked vessels they at length 
acquire a very beautiful blue color* 
H^epar of sulphur . 15 grains 

.^mmonia 75 grams 

Water . 4 ounces 


Miscellaneous Coloring of Brass.— 
Yellow to bright red* Dissolve 2 parts 
native copper carbonate with 1 part 
caustic soda m 10 parts water Dip for 
a few minutes into the liquor, the va- 
rious shades desired being obtained 
according to the length of time of the 
immersion Green. Dissolve 1 part cop- 
per acetate (verdigris), 1 part blue 
vitriol, and 1 part alum m 10 parts of 
water and boil the^ articles therein 
Black For optical articles, photographic 
apparatus, plates, rings, screws, etc , 
dissolve 45 parts of malachite (native 
copper carbonate) m 1,000 parts of sal 
ammoniac. For use clean and remove 
the grease from the article by pickling 
and dip it into the bath until the coating 
IS strong enough The bath operates 
better and quicker if heated Should 
the oxidation be a failure it should be 
removed by dipping into the brass 
pickle 

A veidigris color on brass is produced 
by treating the articles with dilute acids, 
acetic acid, or siilphiiiic acid, and drying 

Brown m all varieties of shades is ob- 
tained by immersing the metal m solu- 
tions of nitrates or ferric chloride after 
it has been corroded with dilute nitric 
acid, cleaned with sand and water, and 
dried The strength of the solutions 
governs the deepness of the resulting 
color 

Violet is caused by immersing the thor- 
oughly cleaned objects m a solution of 
ammonium chloride 

Chocolate color results if red ferric 
oxide IS strewn on and burned off, fol- 
lowed by polishing with a small quantity 
of galena 

Olive green is produced by blacken- 
ing the surface with a solution of iron in 
hydrochloric acid, polishing with galena, 
and coating hot with a lacquer composed 
of 1 part varnish, 4 parts emeuma, and 1 
part gamboge 

A steel-blue coloring is obtained by 
means of a dilute boiling solution of 
chloride of arsenic, and a blue one by a 
treatment with strong hyposulphite of 
: soda Another formula for bluing 
brass is Dissolve 10 parts of antimony 
chloride in 200 parts of water, and add 30 
parts of pure hydrochloric acid Dip the 
article until it is well blued, then wash 
and dry in sawdust 

Black is much used for optical brass 
articles and is produced by coating with 
a solution of platinum or auric chloride 
mixed with nitrate of tin 

Coloring Unpolished Brass — A yellow 
color of handsome effect is obtained on 
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unpolished brass by means of antimony- 
chloride solution This is produced by 
finely powdering gray antimony and boil- 
ing it with hydrochloric acid. With 
formation of hydrogen sulphide a solu- 
tion of antimony results, which must not 
be diluted with water, since a white pre- 
cipitate of antimony oxychloride is im- 
mediately formed upon admixture of 
water For dilution, completely satu- 
rated cooking-salt solution is employed, 
using for 1 part of antimony chloride ^ 
parts of salt solution 

Coloring Fluid for Brass.— Caustic 
soda, 33 parts, water, 24 parts, hydrated 
carbonate of copper, 5 5 parts 

Dissolve the salt in water and dip the 
metal in the solution obtained The in- 
tensity of the color will be proportional 
to the time of immersion After remov- 
ing the object from the liquid, rinse with 
water and dry in sawdust 

Black Color on Brass. — A black or ox- 
idized surface on brass is produced by a 
solution of carbonate of copper in am- 
monia The work is immersed and al- 
lowed to remain until the required tint 
is observed The carbonate or copper is 
best used in a plastic condition, as it is 
then much more easily dissolved Plas- 
tic carbonate of copper may be mixed as 
follows Make a solution of blue vitriol 
(sulphate of copper) in hot water, and 
add a strong solution of common washing 
soda to it as long as any precipitate 
forms. The precipitate is allowed to 
settle, and the clear liquid is poured off 
Hot water is added, and the mass stirred 
and a^ain allowed to settle This oper- 
ation IS repeated six or eight times to re- 
move the impurities After the water 
has been removed during the last pour- 
ing, and nothing is left but an emulsion 
of the thick plastic carbonate in a small 
quantity of water, liqmd ammonia is 
added until everything is dissolved and a 
clear, deep-blue liquid is produced If 
too strong, water may be added, but a 
strong solution is better than a weak one 
If It is desired to make the solution from 
commercial plastic carbonate of copper 
the following directions may be followed. 
Dissolve 1 pound of the plastic carbonate 
of copper in 2 gallons of strong ammonia. 
This gives the required strength of so- 
lution. 

The brass which it is desired to black- 
en is first boiled in a strong jiotash solu- 
tion to remove grease and oil, then well 
rinsed and dipped m the copper solution, 
which has previously been heated to 
from 150® to 175° F. This solution, if 
heated too hot, gives off all the ammonia. 


The brass is left in the solution until the 
required tint is produced The color 
produced is uniform, black, and tena- 
cious The brass is rinsed and dried in 
sawdust A great variety of effects may 
be produced by first finishing the brass 
before blackemng, as the oxidizing proc- 
ess does not injure the texture of the 
metal. A satisfactory fimsh is produced 
by first rendering the surface of the 
brass matt, either by scratch-brush or 
similar methods, as the black fimsh thus 
produced by the copper solution is dead 
— one of the most pleasing effects of an 
oxidized surface V arious effects may also 
be produced by coloring the entire article 
and then buffing the exposed portions. 

The best results in the use of this so- 
lution are obtained by the use of the so- 
called red metals — i e , those in which 
the copper predominates The reason 
for this IS obvious Ordinary sheet brass 
consists of about 2 parts of copper and 1 
part of zinc, so that the large quantity of 
the latter somewhat hinders the produc- 
tion of a deep-black surface Yellow 
brass is colored black by the solution, 
but it IS well to use some metal having a 
reddish tint, indicating the p^resence of a 
large amount of copper The varieties 
of sheet brass known as gilding or bronze 
work well Copper also gives excellent 
results Where the best results are de- 
sired on yellow brass a very light electro- 
plate of copper before the oxidizing 
works well and gives an excellent black. 
With the usual articles made of yellow 
brass this is rarely done, but the oxida- 
tion carried out directly 

Black Finish for Brass, — I — A hand- 
some black finish may be put on brass 
by the following process Dissolve in 
1,000 parts of ammoma water 45 parts of 
natural malachite, and in the solution put 
the object to be blackened, after first 
having carefully and thoroughly cleaned 
the same After letting it stand a short 
time gradually warm the mixture, ex- 
amimng the article from time to time 
to ascertain if the color is deep enough. 
Rinse and let dry. 

11 — The blacking of brass may be 
accomplished by immersing it in the fol- 
lowing solution and then heating over 
a Bunsen burner or a spirit flanrTe. 
Add a saturated solution of ammo- 
nium carbonate to a saturated copper- 
sulphate solution, until the precipitate 
resulting in the beginmng has almost en- 
tirely dissolved The immersion and 
heating are repeated until the brass 
turns dark, then it is brushed and dipped 
in negative varnish or dull varnish 
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To Give a Brown Color to Brass.— -I, — 
In 1.000 parts of rain or distilled water 
dissolve 5 parts each of verdigris (copper 
acetate) and ammonium chloride. Let 
the solution stand 4 hours, then add 1,500 
parts of water. ^ Remove the brass to be 
browned from its attachment to the fix- 
tures and make the surface perfectly 
bright and smooth and free from grease. 
Place it over a charcoal fire and heat un- 
til it “sizzes” when touched with the 
dampened finger. The solution is then 
painted over the surface with a brush or 
swabbed on with a rag. If one swab- 
bing does not produce a sufficient depth 
of color, repeat the heating and the ap- 
lication of the liquid until a fine durable 
rown is produced For door plates, 
knobs, and ornamental fixtures gener- 
ally, this IS one of the handsomest as well 
as the most durable surfaces, and is 
easily applied. 

IL— A very handsome brown may be 
produced on brass castings by immersing 
the thoroughly cleaned and dried articles 
in a warm solution of 15 parts of sodium 
hydrate and 5 parts of cupric carbonate 
in 100 parts of water The metal turns 
dark yellow, light brown, ^ and ^ finally 
dark brown, with a greenish shimmer, 
and, when the desired shade is reached, 
is taken out of the bath, rinsed, and dried. 

in. — Paint the cleaned and dried sur- 
face uniformly with a dilute solution of 
ammonium sulphide. When this coat- 
ing is dry, it is rubbed over, and then 

f )ainted with a dilute ammoniacal so- 
ution of arsenic sulphide, until the 
required depth of color is attained. 
If the results are not satisfactory the 
painting can be repeated after washing 
over ^ with ammonia. Prolonged im- 
mersion in the second solution produces 
a grayish-green film, which looks well, 
and acquires luster when polished with 
a cloth. 

Re finishing Gas Fixtures. — Gas fix- 
tures which nave become dirty or tar- 
mshed from use may be improved m ap- 
pearance by painting with bronze paint 
and then, if a still better finish is re- 
quired, varnishing after the paint is 
thoroughly diy with some light-colored 
varnish that will give a hard and brilliant 
coating 

If the bronze paint is made up with 
ordinary varnish it is liable to become 
discolored from acid which may be pres- 
ent in the varnish. One method pro- 
posed tor^ obviating this is to mix the 
varnish with about five times its volume 
of spint of turpentine, add to the mixture 
slaked lime m the proportion of 


about 40 grains to the pint, agitate wcit 
lu .q*i / r.c agitation several times, and 
y <' o • II - the suspended matter to 
settle and decanting the clear liquid. 
The obiect of this is to neutralize any 
acid which may be present. To deter- 
mine how effectively this has been done 
the varnish may be chemically tested. 

Steel Blue and Old Silver on Brass.— 
For the former dissolve 100 parts of car- 
bonic carbonate in 750 parts of ammonia 
and dilute this solution with distilled 
water, whereupon the cleaned articles 
are dipped into the liquid by means of a 
brass wire. After two to three minutes 
take them out, rinse in clean water, and 
dry in sawdust Old silver on brass is 

E roduced as follows. The articles are 
rst silveied and next painted with a thin 
paste consisting of graphite, 6 parts; 
pulverized hematite, 1 part; and tur- 
pentine Use a soft brush and dry well; 
then brush off the powder. Oxidized 
silver is obtained by dipping the silvered 
goods into a heated solution of liver of 
sulphur, 5 parts, ammonia carbonate, 10 
parts ; and water, 10,000 parts Only sub- 
stantially silvered objects are suited for 
oxidation, as a weak silvering is taken 
off by this solution. Unsatisfactory col- 
oring IS removed with potassium-cya- 
nide solution. It is advisable to lay the 
articles in hydrogen sulphide-ammonia 
solution diluted with water, wherein they 
acquire a blue to a deep-black shade. 

Tombac Color on Brass. — This is pro- 
duced by immersion in a mixture of cop- 
per carbonate, 10 parts; caustic soda, 80 
parts; water, 200 parts This layer will 
only endure wiping with a cloth, not vig- 
orous scouring with sand. 

^ Graining of Brass. — Brass parts of 
timepieces are frequently provided with 
a dead grained surface. For this pur- 
pose they are fastened with flat-headed 
pins on cork disks and brushed with a 
paste of water and finest powdered 
pumice stone. Next they are thor- 
oughly washed and placed m a solution 
of 10 quarts of water, 30 grains of mer- 
curic nitrate, and 60 grams of sulphuric 
acid, ^ In this amalgamating solution 
the objects become at once covered with 
a layer of mercury, which forms an amal- 
gam with the copper, while the zinc 
asses into solution. After the articles 
ave again been washed they are treated 
with graining pom der, which consists of 
sil\er pom^der, tartar, and cooking salt 
These substances must be pure, dry, and 
very finely pulverized. The mixing 
done with moderate heat. Accordimr 
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to whether a coarser or finer grain is de- 
sired, more cooking salt or more tartar 
must be contained in the powder. The 
ordinary proportions are: 

Silver powder . . 28 28 28 parts 

Tartar 283 110-140 85 parts 

Cooking salt. • . 900 370 900 parts 

This powder is moistened with water 
and applied to the obj ect. Place the article 
with the cork support in a flat dish and 
rub on the paste with a stiff brush while 
turning the dish incessantly. Gradu- 
ally fresh portions of graining powder 
are put on until the desired gram is ob- 
tained These turn out the rounder the 
more the dish and^ brush are turned. 
When the right grain is attained, rinse 
off with water, and treat the object with 
a scratch biush, with employment of a 
decoction of saponaria The brushes 
must be moved around in a circle in 
brushing with the pumice stone, as well 
as in rubbing on the graining powder 
and in using the scratch brush. The 
required silver powder is produced by 
precipitating a diluted solution of silver 
nitrate with some strips of sheet copper. 
The precipitated silver powder is washed 
out on a paper filter and dried at moder- 
ate heat. 

The Bead, or Matt, Bip for Brass. — 

The dead dip is used to impart a satiny 
or crystalline finish to the surface. The 
bright dip gives a smooth, shiny, and per- 
fectly even surface, but the dead dip is 
the most pleasing of any dip finish, and 
can be used as a base for many secondary 
finishes. 

The dead dip is a mixture of oil of 
vitriol (sulphuric acid) and aqua fortis 
(nitric acid)^ m which there is enough 
sulphate of zinc (white vitriol) to saturate 
the solution It is in the presence of the 
sulphate of zinc tHat the essential differ- 
ence between the bright and the dead dip 
exists. Without it the dead or matt sur- 
face cannot be obtained. 

The method generally practiced is to 
add the sulphate of zinc to the mixed 
acids (sulphuric and nitric), so that some 
remains undissolved in the bottom of the 
vessel. It IS found that the sulphate of 
zinc occurs in small crystals having the 
appearance of very coarse granulated 
sugar. These crystals readily settle to the 
bottom of the vessel and do not do the 
work of matting properly. If they are 
finely pulverized the dip is slightly im- 
proved, but It is impossible to pulverize 
such material to a fineness that will do 
the desired work. The use of sulphate 
of zinc, then, leaves much to be desired. 

The most modern method of making 


up the dead dip is to produce the sul- 
phate of zinc directly in the solution 
and in the precipitated form It is well 
known that the most finely divided ma- 
terials are those which are produced by 
precipitation, and m the dead dip it is 
very important ."hat rhe sulphate cf zinc 
shall be finely divided so that it will not 
immediately settle to he bottcm. There- 
fore it should be prec^pitaied so that 
when it IS mixed with the acids it will not 
settle immediately. The method of mak- 
ing the sulphate of zinc directly in the 
solution is as follows: 

Take 1 gallon of yellow aqua fortis 
(38° F ) and place in a stone crock 
which is surrounded with cold water. 
The cold water is to keep the heat, 
formed by the reaction, from evaporating 
the acid Add metallic zmc in smau 
pieces until the acid will dissolve no 
more The zinc may be in any conven- 
ient form — sheet clippings, lumps, gran- 
ulated, etc., that may be added little hj 
little. If all is added at once it will boil 
over When the acid will dissolve no 
more zinc it will be found that some of 
the acid has evaporated by the heat, and 
It will be necessary to add enough fresh 
acid to make up to the original gallon. 
When this is done add 1 gallon of strong 
oil of vitriol. The mixture should be 
stirred with a wooden paddle while the 
oil of vitriol is being added 

As the sulphuric acid is being added 
the solution begins to grow milky, and 
finally the whole has the consistency of 
thick cream. This is caused by the sul- 
phuric acid (oil of vitriol) precipitating 
out the sulphate of zinc. Thus the very 
finely^ divided precipitate of sulphate of 
zinc is formed. If one desires to use 
known quantities of acid and zinc the 
following amounts may be taken: Oil of 
vitriol, 1 gallon; aqua fortis (38° F.), h 
gallon; metallic zinc, 6 ounces. 

In dissolving the zinc in the aqua for- 
tis it is necessary to be sure that none re- 
mains undissolved in the bottom. 

The dead or matt dip is used hot, and, 
therefore, is kept in a stone crock sur- 
rounded with hot water. The articles to 
be matted are polished and cleaned, and 
the dip ihoroiigliK stii red with a wooden 
paddle, so as to bring up the sulphate of 
zinc which has settled. Dip the work in 
the solution and allow it to remain until 
the matt is obtained. This is a point 
which can be learned only by experience* 
When the brass article is first introduced 
there is a rapid action on the surface, but 
in a few seconds this slows down. Re- 
move the article and rinse and immedi- 
ately dip into the usual bright dip. This 
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IS necessary for the reason that the dead 
dip produces a dark coating upon the 
surface, which, were it left on, would not 
show the real effect or the color of the 
metal The blight dip, however, re- 
moves this and exposes the true dead 
surface 

The usual rule for making up the dead 
dip IS to use equal parts of oil of vitriol 
and aqua fortis, but these may be altered 
to suit the case More oil of vitriol gives 
a finer matt, while a larger quantity of 
aqua fortis will give a coarser matt 
When the dip becomes old it is unneces- 
sary to add more zinc, as a little goes into 
the solution each time anything is dipped 
After a while, however, the solution be- 
comes loaded with copper salts, and 
should be thrown away 

A new dip does not work well, and 
will not give good results when used at 
once It IS usual to allow it to remain 
over night, when it will be found to be m 
a better working condition m the morn- 
ing A new dip will frequently refuse to 
work, and the addition of a little water 
will often start it The water must be 
used sparingly, however, and only when 
necessary Water, as a usual thing, 
spoils a dead dip, and mitst be avoided 
After a while it may be necessary to add 
a little more aqua fortis, and this may be 
introduced as desired Much care is 
needed in working the dead dip, and it 
requires constant watching and experi- 
ence The chief difficulty in working 
the dead dip is to match a given article. 
The only way that it can be done is to 
*‘cut and try,’’ and add aqua fortis or oil 
of vitriol as the case requires 

The dead or matt dip can be obtained 
only upon brass or German silver, in 
other words, only on alloys which con- 
tain zinc The best results are obtained 
upon yellow brass high in zinc 

To Improve Deadened Brass Parts. — 
Clock parts matted with oilstone and 
oil, such as the^ hour wheels, minute 
wheels, etc., obtain, by mere grinding, a 
somewhat dull appearance, with a sensi- 
tive surface which readily takes spots 
This may be improved by preparing the 
following powder, rubbing a little of it 
on a buff stick, and treating the deadened 
arts, which have been cleansed with 
enzme, by rubbing with slight pressure 
on cork. This imparts to the articles a 
handsome, permanent, metallic matt 
luster. The smoothing powder consists 
of 2 parts of jewelers" red and 8 parts of 
hme carbonate^ levigated in water, and 
well dried. Jewelers’o'ed alone may be 
employed, but this requires some prac- 


tice and care, especially in the treatment 
of wheels, because rays are liable to 
form from the teeth toward the center 

Pickle for Brass. — Stir 10 parts (by 
weight) of shining soot or snuff, 10 parts 
of cooking salt, and 10 parts of red tar- 
tar with 250 parts of nitric acid, and 
afterwards add 250 parts of sulphuric 
acid, or else mix 7 parts of aqua fortis 
(nitric acid) with 10 parts of English 
sulphuric acid For the mixing ratio of 
the acid, the kind and alloy of tlie metal 
should be the guidance, and it is best 
found out by practical trials The bet- 
ter the alloy and the less the percentage 
of zinc or lead, the handsomer will be 
the color Genuine bronze, for instance, 
acquires a golden shade In order to 
give brass the appearance of handsome 
gliding It IS often coated with gold var- 
nish by applying same thinly with a brush 
or sponge and immediately heating the 
metal over a coal fiie 

Pickling Brass to Look Like Gold — 
To pickle brass so as to make it resem- 
ble gold allow a mixture of 6 parts of 
chemically pure nitiic acid and 1 part of 
English sulphuric acid to act for some 
hours upon the surface of the biass, then 
wash with a waim solution, 20 parts of 
tartar in 50 paits of water, and rub off 
neatly with dry sawdust Then coat 
the article with the proper varnish 

Pickle for Dipping Brass. — To im- 
prove the appearance of brass, tombac, 
and copper goods, they are usually 
dipped For this purpose they aie first 
immersed in diluted oil of vitriol (brown 
sulphuric acid), proportion, 1 to 10, next 
in a mixture of 10 parts of red tartar, 10 
parts of cooking salt, 250 parts of Eng- 
lish sulphuric acid, as well as 250 parts of 
aqua fortis (only for a moment), rinsing 
off well in water and drying in sawdust 
For obtaining a handsome matt gold 
color ^ part of zinc vitriol (zinc sul- 
phate) is still added to the pickle 

Restoration of Brass Articles. — The 
brass articles are first freed from adher- 
ing dirt by the use of hot soda lye, if 
bronzed they are dipped in a highly dilute 
solution of sulphuric acid and rinsed m 
clean water Next they are yellowed in 
a mixture of nitric acid, 75 parts, sul- 
phuric acid, 100 parts; shining lamp- 
black, 2 parts; cooking salt, 1 part; then 
rinsed and polished and, to prevent 
oxidation, coated with a colorless spirit 
varnish, a celluloid varnish being best 
for this purpose 

Tempering Brass. — If hammered too 
brittle brass can be tempered and made 
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of a more even hardness throughout by 
warming it, as in tempering steel, but 
the heat must not be nearly so great 
Brass, heated to the blue heat of steel, is 
almost soft again To soften brass, heat 
it nearly to a dull red and allow it to cool, 
or, if time is an object, it may be cooled 
by plunging mto water 

Drawing Temper from Brass. — Brass 
is rendered hard by hammering or roll- 
ing, therefore when a brass object re- 
quires to be tempered the material must 
be prepared before the article is shaped 
Temper may be drawn from brass by 
heating it to a cherry red and then sim- 
ply plunging it into water, the same as 
though steel were to be tempered 

BRASS. FASTENING PORCELAIN TO: 

See Adhesives 

BRASS POLISHES ; 

See Polishes 

BRASS SOLDERS: 

See Solders 

BRASS BRONZING: 

See Plating 

BRASS CLEANERS* 

See Cleamng Preparations and Meth- 
ods I 

BRASS PLATINIZING : 

See Plating 

BRASS, SAND HOLES IN: 

See Castings 

BRASSING: 

See Plating 

BREAD, DOG: 

See Dog Biscuit. 

BREATH PERFUMES; 

See also Dentifrices 

Remedies for Fetid Breath — Fetid 
breath may be due to the expelled air 
(i e , to disease of the respirational tract), 
to gases thrown off from the digestive 
tract, or to a diseased mouth- In the 
first two cases medication must be di- 
rected to the causative diseases, with the 
last, antisepsis principally and the neu- 
tralization of the saliva, also the removal 
of all residual food of dental canes 

I. — Potassium perman- 
ganate . 1 part 

Distilled water- 10 parts 

Mix and dissolve- Add from 5 to 8 
drops of this solution to a glass of water 
and with it gargle the mouth 


II — Infusion of salvia 250 parts 
Glycerine 30 parts 

Tincture of myrrh 12 parts 
Tincture of laven- 
der 12 parts 

Labarraque’s so- 
lution 30 parts 

Mix Rinse the mouth frequently 
with this mixture 

III — Decoction of cham- 

omile . 30 parts 

Glycerine - 80 parts 

Chlorinated water 15 parts 
Mix Use as a gargle and mouth 
wash 

IV — Peppermint water 500 parts 

Cherry-laurel wa- 
ter 60 parts 

Borax . 25 parts 

Mix and dissolve. Use as gargle and 
mouth wash 

V — Thymol 3 parts 

Spirit of cochlea- 

na 300 parts 

Tincture of rhat- 

any 100 parts 

Oil of peppermint 15 parts 
Oil of cloves . 10 parts 

Mix Gargle and wash mouth well 
with 10 drops in a glass of water 

VI — Salol 5 parts 

Alcohol 1,000 parts 

Tincture of white 

canella 30 parts 

Oil of pepper- 
mint 1 part 

Mix Use as a dentifrice 
VII — Hydrogen perox- 
ide 25 parts 

Distilled water - 100 parts 

Mix Gargle the mouth twice daily 
I with 2 tablespoonfuls of the mixture m a 
I glass of water. 

VIII — Sodium bicarbon- 
ate 2 parts 

Distilled water 70 parts 

Spirit of cochlearia 30 parts 
Mix a half-teas^onful in a wine- 
glassful of water Wash mouth two or 
three times daily. 

BRICK STAIN. 

To stain brick flat the color of brown- 
stone, add black to Venetian red until 
the desired shade is obtained. If color 
ground in oil is used, thin with turpen- 
tine, using a little j'apan as a drier. If 
necessary to get the desired shade add 
yellow ocher to the mixture of red and 
black If the work is part old and part 
new, rub the wall down, using a bncfc 
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bronze powders, such as pale yellow, 
dark yellow to copper red the powder is 
heated with constant stirring in flat iron 
pans until through the oxidation of the 
copper-^the bronzes consist of the brass 
powder of an alloy from which the so- 
called Dutch gold is produced — the de- 
sired shade of color is reached As a 
rule a very small quantity of fat, wax, or 
even paraffine is added in this operation 
The bronze powders are employed to 
produce coatings or certain finishes on 
metals themselves or to give articles of 
wood, stone, pasteboard, etc , a metallic 
appearance 

General Directions for Bronzing. — The 
choice of bronze powders is determined 
by the degree of brilliancy to be ob- 
tained The powder is mixed with 
strong gum water or isinglass, and laid 
on with a brush or pencil, almost but not 
absolutely dry A piece of soft leather, 
wrapped around the finger, is dipped into 
the powder and rubbed over the work, 
when all this has been covered with the 
bronze it must be left to dry, and the 
loose powder is then cleared away with 
a hair pencil 

LIQUID BRONZES. 

Liquid Bronzes. — I — For the produc- 
tion of liquid bronze, acid-free varmsh 
should be used, as bronze ground with 
ordinary varnish will form verdigris 
For the deacidification of dammar rosin 
pour 1,000 parts of petroleum benzine 
over 350 parts of findy ground dammar 
rosin, and dissolve by repeated shaking 
Next add to the solution 250 parts of a 
lO-per-cent aqueous solution of caustic 
soda and shake up well for 10 minutes 
After standing for a short time two 
strata will have formed, the upper one 
consisting of benzine-rosin solution and 
the lower, aqueous one containing the 
resimc acid dissolved as soda salts, rour 
ofi the benzine layers and agitate again 
assiduously with 250 parts of the 10-per- 
cent caustic-soda solution Now set 
aside for a complete classification and 
separation of the two liquids The 
dammar solution siphoned off will be per- 
fectly free from acid To obtain gold- 
bronze varnish add to the deacidified 
dammar solution about 250 parts of 
bronze or brocade per hter 

II — Or else carefully mix 100 parts of 
finely ground dammar rosin with 30 parts 
of calcined soda and heat to fusion, in 
which state it is maintained 2 or 3 hours 
with freq^uent stirring. Let cool, grind 
the turbid mass obtained, and pour a little 
coal benzine or petroleum benzine over 


it in a flask By repeated shaking of the 
flask the soluble portion of the molten 
mass is dissolved, filter after allowing to 
settle, into the filtrate put 300 to 400 
parts of bronze powder of any desired 
shade, the brocades being especially well 
adapted for this purpose If the metallic 
powder remains distributed over the 
mass for a long time it is of the right 
consistency; if it deposits quickly it is 
too thin and a part of the solvent must 
be evaporated before stirring in the 
bronze powder 

III. — ^A hqmd bronze, which, while 
it contains no metallic constituent, yet 
possesses a metallic luster and a bronze 
appearance, and answers excellently for 
many purposes, is made as follows: 
Dissolve by the aid of gentle heat 10 
parts of aniline red and 5 parts of aniline 
purple in 100 parts of alcohol When 
solution IS complete, add 5 parts of ben- 
zoic acid, raise the heat, and let boil 
from 5 to 10 minutes, or until the green- 
ish color of the mixture passes over to a 
clear bronze brown. For ^‘marbling’* 
or bronzing paper articles, this answers 
particularly well. 

Incombustible Bronze Tincture. — 
Finely pulverize 5 parts, by weight, of 
prime Dammar rosin and 1 5 parts of 
ammonia soda. Heat gently, and stir fre- 
quently, until no more carbonic acid bub- 
bles up Cool and pulverize again Put 
the powder into a glass carboy, and pour 
over it 50 parts of carbon tetrachloride; 
let this stand for 2 days, stirring fre- 
quently Then filter Ten parts of the 
fluid are mixed vith 5 parts of metallic 
bronze of any desired shade, and put 
mto bottles Shake well before using. 

General Formulas for Bronzing Prepa- 
rations. — I — Take 240 parts subacetate 
of copper, 120 parts oxide of zinc m pow- 
der form, 60 parts borax, 60 parts salt- 
peter, and 3 5 parts corrosive subiimate. 
Prepare a paste from it with oil, stir to- 
etner, and continue working with boiled 
nseed oil and turpentine 

II — Dissolve 120 parts sulphate of 
copper and add 120 parts chipping of 
tin; stir well and gather the prooipitating 
copper After complete drying, grind 
very finely in boiled linseed oil and tur- 
pentine. 

III —Melt m a crucible 60 parts sul- 
phur and 60 parts stanmc acid; stir with 
a clay tube until the mixture takes on the 
^pearance of Dutch gold and pour out. 
When cold mix the color with boiled lin- 
seed oil and turpentine, adding a small 
quantity of drier. These three bronzes* 
must be covered with a pale, resistant 
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lacquer, otherwise they will soon tarnish 
in rooms where gas is burned 

Florentine Bronzes — I — To produce a 
Florentine bronzing, apply to the articles, 
which must have previously been dipped, 
a varnish composed of cherry gum lac 
dissolved in alcohol This varnish is 
ut on with a brush, and after that the 
ronzed piece is passed through the 
stove 

II — If the article is of brass it must 
be given a coat of copper by means of 
the battery Next dip a brush in olive 
oil and brush the piece uniformly, let 
dry for 5 or 6 hours and place in saw- 
dust. Then heat the article on a mod- 
erate charcoal dust fire 

Preparation of French Bronze. — 
French bronze may be prepared by re- 
ducing to a powder hematite, 5 parts, 
and plumbago, 8 parts, and mixing into a 
paste with spirit of wine Apply the 
composition with a soft brush to the 
article to be bronzed and set it aside for 
some hours By polishing with a toler- 
ably hard brush the article will assume 
the beautiful appearance of real bronze 
The desired tint may be regulated by the 
proportions of the ingredients 

How to Bronze Metals. — Prepare a 
solution of ounces of sodium hyposul- 
pnite in 1 pint of water and add to the 
same a solution of ounces of lead 
acetate dissolved in 1 pint of water 

If, instead of lead acetate, an equal 
weight of sulphuric acid (IJ ounces) is 
added to the sodium hyposulphite and 
the process carried on as before, the 
brass becomes coated with a very beau- 
tiful red, which changes to green, and 
finally a splendid brown^ with a green 
and red iridescence This last is a very 
durable coating and may be especially 
recommended It is very difficult to 
<^>btain exact shades by this process with- 
out some experience The thorough 
cleansing of all articles from grease by 
boiling in potash is absolutely necessary 
to success By substituting other metal 
salts for the lead acetate many changes 
in tints and quality of the coatings can 
also be effected 

When this mixture is heated to a tem- 
perature a little below the boiling point 
it precipitates sulphide of lead in a state 
of fine division If some metal is pres- 
ent some of the lead is precipitated on 
the surface and, according to the thick- 
ness of the layer, different colors are pro- 
duced. To produce an even color the 
articles must be evenly heated. By im- 
mersion of brass articles for 5 minutes 


the same may be coated with colors 
varying from gold to copper red, then to 
carmine, dark red, and from light blue 
to blue white, and at last a reddish white, 
depending on the time the metal remains 
in the solution and the temperature used. 
Iron objects treated in this solution take 
a steel-blue color, zinc a brown color In 
the case of copper objects a golden yellow 
cannot be obtained 

New Bronzing Liquid. — Dissolve 10 
parts of fuchsine and 5 parts of aniline 
purple in 100 parts of alcohol (95 percent) 
and add to the solution 5 parts of ben- 
zoic acid Boil the whole for 10 min- 
utes until the color turns bronze brown. 
This liquid can be applied to all metals 
and dries quickly. 

A Bronze for Brass, — Immerse the 
articles, freed from dirt and grease, m a 
cold solution of 10 parts of potassium 
permanganate, 50 parts of iron sulphate, 
5 parts of hydrochloric acid in 1,000 
parts of water Let remain 30 seconds, 
then withdraw, rinse, and let dry in fine, 
soft sawdust. If the articles have be- 
come too dark, or if a reddish-brown 
color be desired, immerse for about 1 
minute m a warm (140° F ) solution of 
chromic acid, 10 parts, hydrochloric 
acid, 10 parts, potassium permanganate, 
10 parts, iron sulphate, 50 paits, water, 
1,000 parts Treat as before If the 
latter solution alone be used the product 
will be a brighter dark-yellow or red- 
dish-brown cmor. By heating m a dry- 
ing oven the tone of the colors is im- 
proved 

To Bronze Copper. — This process is 
analogous to the one practiced at the 
Mint of Fans for bronzing medals 

Spread on the copper object a solution 
composed of 

Acetate or chlorhy- 

drate of ammonia. 30 parts 

Sea salt 10 parts 

Cream of tartar 10 parts 

Acetate of copper 10 parts 

Diluted acetic acid 100 parts 

Let dry for 24 to 48 hours at an ordi- 
nary temperature The surface of the 
metal will become covered with a senes 
of varyiiig tints Brush with a waxed 
brush The green portions soaked with 
chlorhydrate of ammonia will assume a 
blue coloring, and those treated with 
carbonate will be thick and darkened. 

Bronzing and Patmizing of Small Zinc 
Articles. — Coatings of bronze tones and 
atina shades may be produced on zinc 
y means of various liquids, but the 



BRONZING 


187 


articles, before being worked upon, 
should be rubbed down with very fine 
glass or emery paper, to make them not 
only perfectly metallic, but also some- 
what rough, as a consequence of which 
the bronze or patina coatings will adhere 
much better The best bronze or pa- 
tina effects on bronze are obtained by 
electroplating the article with a fairly 
thick deposit of brass rich in copper and 
then treating it like genmne brofize The 
solutions used, however, musw, dways be 
highly diluted, otherwise they may eat 
entirely through the thin metallic coat- 
ing 

Bronzing of Zinc. — Mix thoroughly 30 
parts of sal ammoniac, 10 parts of 
oxalate of potash, and 1,000 parts of 
vinegar Apply with a brush or a rag 
several times, until the desired tint is 
produced. 

Bronze Gilding on Smooth Moldmgs. — 
A perfect substitute for dead gilding can- 
not be obtained by bronzing, because of 
the radically different reflection of the 
light, for the matt gilding presents to the 
light a perfectly smooth surface, while 
in bronzing every little scale of bronze 
reflects the light in a different direction 
In consequence of this diffusion of light, 
all bronzing, even the best executed, is 
somewhat darker and dimmer than leaf 
gilding This dimness, it is true, ex- 
tends over the whole surface, and there- 
fore IS not perceptible to the layman, and 
cannot be called an evil, as tne genmne 
leaf gold is so spotted that a bronzed 
surface is cleaner than a gilt one The 
following process is the best known at 
present Choose only the best bronze, 
which IS first prepared thick with pure 
spirit. Next add a quantity of water 
and stir again. After the precipitation, 
which occurs promptly, the water is 
poured off and renewed repeatedly by 
fresh water. When the spirit has been 
washed out again in this manner, the re- 
maimng deposit, i. e , the bronze, is 
thinned with clean, good gold size. The 
bronze must be thin enough just^ to 
cover. The moldings are^ coated twice, 
the second time commencing at the op- 
posite end- Under no circumstances 
should the dry, dead gilding give off 
color when grasping it firmly If it does 
that, either the size is inferior or the so- 
lution too weak or the mixture too thick. 

Incombustible Bronze Tinctoe.— Five 
parts of prime dammar rosin and 1 5 
parts of ammoma soda, very finely pul- 
verized Heat gently, with frequent 
stirring, until the evolution of carbonic 
acid ceases. Then take from the fire. 


and when cool pulvenze again. Put 
the powder into a glass carboy, and pour 
over It 50 parts of carbon tetrachloride; 
let this stand for 2 days, stirring fre- 
ouently, then filter Ten parts of the 
nmd are to be mixed with each 5 parts 
of metallic bronze of any desired shade, 
and put into bottles Shake the tincture 
well before using 

Bronzing Engraved Ornaments. — 
Take bronze and stir with it pale copal 
varmsh diluted one-half with turpentine. 
With this paint the ornaments neatly. 
In i hour the bronze will have dried. 
The places from which the bronze is to 
be removed, i. e , where the bronze has 
overrun the polished surface, are dabbed 
with a small rag soaked with kerosene, 
taking care that it is not too wet, so as 
to prevent the kerosene from running 
into the ornament After a short while 
the bronze will have dissolved and can 
be wiped off with a soft rag If this 
does not remove it entirely, dab and wipe 
again Finally finish wiping with an 
especially soft, clean rag Kerosene 
does not attack polish on wood The 
bronze must become dull and yet adhere 
firmly, under which condition it has a 
hardened color If it does not become 
dull the varnish is too strong and should 
be diluted with turpentine 

Durable Bronze on Banners. — To 
render bronzes durable on banners, etc., 
the ground must be primed with gum 
arable and a little gljcerme Then ap- 
ply the bronze solution, prepared with 
dammar and one-tenth varmsh. In- 
stead of gum arable with glycerine, gela- 
tine glue may also be employed as an 
underlay. 

BRONZE SUBSTITUTES. 

The following recipe is used in making 


imitation gold bronzes: 

Sandarac . 50 parts 

Mastic .... 10 parts 

Vemce turpentine. . 5 parts 

Alcohol ... . 135 parts 

In the above dissolve: 

Metaml yellow and 

gold orange. ... 04 parts 

and add 

Aluminum, finely 

powdered ....... 20 parts 

and shake 


If a deeper shade is desired it is w^ 
to use ethyl orange and gold orange in 
the same proportion, instead of the dyes. 

For the production of imitation copper 
bronze take the above-mentioned rosm 
mixture and dissolve therein only gold 
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orange 0 8 parts, and add aluminum 20 
parts, whereby a handsome copper color 
IS produced Metanil yellow 0 4 parts 
without gold orange gives with the same 
amount of lacquer a greenish tone of 
bronze. The pigments must not be 
made use of m larger quantities, because 
the luster of the bronze is mateiially 
affected Only pigments of certain 
properties, such as solubility in alcohol, 
relative constancy to reductive agents, 
are suitable, unsuitable aie, for instance, 
naphthol yellow, phenylene-diamin, etc. 
Likewise only a lacquer of certain com- 
position is fit for use, other lacquers of 
commerce, such as zapon (celluloid) 
bicquoi l)(Mng unsuitable The bronzes 
prep.ired in Wu^ manner excel in luster 
and color effect, the cost is very low. 
They are suitable for bronzing low- 
priced articles, as tinware, toys, etc. 
Under the action of sun and moisture the 
articles lose some of their luster, but ob- 
jects kept indoors such as figures of plas- 
ter of Pans, inkstands, wooden boxes, 
etc , retain their brilliancy for years 
Some use powdered aluminum and yel- 
low organic dyestuffs, such as gold orange 
These are employed together with a var- 
nish of certain composition, which im- 
parts the necessary gloss to the mixture 

BRONZE COLORING: 

To Color Bronze. — Bronze articles ac- 
quire handsome tempering colors by 
heating. In order to impart an old ap- 
pearance to new objects of bronze, they 
may be heated over a flame and rubbed 
with a woolen rag dipped in finely pow- 
dered graphite, until the desired shade 
is attained Or else a paste is applied 
on the article, consisting of graphite 5 
parts and bloodstone 15 parts, with a suf- 
ficient quantity of alcohol After 24 
hours brush off the dry powder A hot 
solution composed of sal ammoniac 4 
parts, sorrel salt 1 part, vinegar 200 
parts, may also be brushed on. Another 
way IS to dip the pieces into a boiling so- 
lution of cupric acetate 20 parts, and sal 
ammoniac 10 parts, dissolved in 60 to 
100 parts of vinegar 

Patent bronzes (products colored by 
means of aniline dyes) have hitherto 
been used in the manufacture of toys and 
luxe or fancy paper, but makers of 
wall or stained paper have recently given 
their attention to these products Wall 
— or moire — paper prepared with these 
dyes furnishes covers or prints of silken 
^oss with a peculiar double-color effect 
in which the metalli-' b u ■ ’ arac- 
tenstic of bronze . • ri- ■ - ''.ils the 
^shades of the tar pigments used. Very 


beautiful reliefs, giving rise to the most 
charming play of colors m perpendicular 
or laterally reflected light, are produced 
by pressing the paper lengths or web 
ainted with aniline-bronze dyes The 
rass brocade and tin bronzes serve as 
bases for the aniline dyes, of the tar pig- 
ments only basic aniline dyes soluble in 
alcohol are used In coloring the pul- 
veiized bronze care must be taken that 
the latter is as free as possible from or- 
ganic fats Tar dyes should be dis- 
solved in as concentrated a form as pos- 
sible in alcohol and stirred with the 
bronze, the pigment being then fixed on 
the vehicle with an alcoholic solution of 
tannin The patent bionze is then 
dried by allowing the alcohol to evapo- 
rate This method of coloring is purely 
mechanical, as the tar dyes do not com- 
bine with the metallic bronze, as is the 
case with pigments in which hydrate of 
alumina is used A coating of aniline 
bronze of this kind is theiefore very sen- 
sitive to moisture, unless spread over 
the paper surface with a suitable protect- 
ive binding medium, or protected by a 
transparent coat of vainish, which of 
course must not interfere with the special 
color effect 

Pickle for Bronzes. — Sulphuric acid, 
1,000 parts, nitric acid, 500 parts, soot, 
10 parts, sea salt, 5 parts 

Imitation Japanese Bronze. — When 
the copper or coppered article is per- 
fectly dry and the copper or coppei 
coating made brilliant, which is produced 
by rubbing with a soft brush, put graph- 
ite over the piece to be bionzed so 
that the copper is simplv dyed. Wipe 
oft* the raised portions w ith a damp cloth, 
so that the copper makes its appearance 
Next put on a thin coat of Japanese var- 
nish, wipe the relief again and let dry. 
Apply 1 or 2 coats after the fiist is per- 
fectly dry Handsome smoked hues 
may be obtained by holding the bronze 
either over the dust of lighted peat or 
powdered rosin thrown on lighted coal, 
so as to obtain a smoke which will change 
the color of the varnish employed The 
varnish must be liquid enough to be 
worked easily, for this style of bronzing 
is only applicable to brass 
^ Green Bronze on Iron — Abietate of 
silver, 1 part, essence of lavender, 19 
parts Dissolve the abietate of silver in 
the essence of lavender. After the arti- 
cles have been well pickled apply the 
abietate-of -silver solution with a brush; 
next place the objects in a stove and let 
the temperature attain about 150° C. 

Blue Bronze. — Blue bronze is pro- 



BRONZING 


139 


duced by the wet process by coloring 
white bronze (silvei composition) with 
amline blue A blue-bronze color can be 
reduced in the ordinary way from white- 
ronze color, the pioduct of pure Eng- 
lish tin, and with an alum solution con- 
sisting of 20 parts of alum in 4,500 parts 
of water boiled for 5 hours and washed 
clean and dried The bronze prepared 
in this manner is placed in a porcelain 
dish, mixed with a solution of 15 parts of 
aniline blue in 1,500 parts of alcohol, 
stiinng the bronze powder and liquid 
until the alcohol has evaporated entire- 
ly and the bronze color becomes dry. 
This manipulation must be repeated 6 
or 8 times, until the desired blue shade 
is reached When the bronze is dark 
enough it is washed out in warm water, 
and before entirely dry 1 tablespoonful 
of petroleum is poured on 2 pounds of 
bronze, which is intimately mixed and 
spread out into a thin layer, exposed to 
the air, whereby the smell is caused to 
disappear in a few days 

Bronzing with Soluble Glass. — To 
bronze wood, porcelain, glass, and metal 
by means of a water-glass solution, coat 
the article with potash water-glass of 
30° Be an4 sprinkle on the respective 
bronze powder 

Brown Oxidation on Bronze. — Genu- 
ine bronze can be beautifully oxidized by 
painting it with a solution of 4 parts of 
sal ammoniac and 1 part of oxalium 
(oxalate of potash) in 200 parts of vine- 
gar, ing it lo dry, and repeating the 
opoialion s(‘\oial times These articles, 
prvd(c od nir-'ii*' ram, soon lose the un- 
plo.i'anl glariMg metallic luster and as- 
sume instead a soft brown tint, which 
bronze articles otherwise acquire only 
after several years’ exposure to the at- 
mosphere . A beautiful bronze color 
which will remain unaffected by heat 
can be imparted to bronze articles by the 
following process The object is first 
washed in a solution of 1 part of crystal- 
lized verdigris and 2 parts of sal ammo- 
niac in 260 parts of water, and then dried 
before an open fire till the green color 
begins to disappear. The operation is 
repeated 10 to 20 times, but with a solu- 
tion of 1 part of verdigris crystals and 2 
parts of sal ammoniac in 600 parts of 
water. The color of the article, olive 
green at first, gradually turns to brown, 
which will remain unaltered even when 
exposed to strong heat. 

BRONZE POWDERS. 

See also Plating for general methods 
of bronzing, and v^arnishes. 


Gold and Silver Bronze Powders. — 
Genuine gold bronze is produced from 
the waste and parings obtained in gold 
beating The parings, etc , are ground 
with honey or a gum solution, upon a 
glass plate or under hard gramte stones, 
into a very fine powder, which is re- 
peatedly washed out with water and 
dried There are various shades of gold 
bronze, viz , red, reddish, deep yellow, 
pale yellow, as well as greemsh These 
tints are caused by the various percent- 
ages of gold or the various mixtures of 
the gold with silver and copper 

By the use of various salt solutions or 
acidulated substances other shades can 
be imparted to bronze In water con- 
taining sulphuric acid, nitric acid, or 
hydrochloric acid, it turns a bright yel- 
low, by treatment with a solution of crys- 
tallized verdigris or blue vitriol in water 
it assumes more of a reddish hue, other 
tints are obtained with the aid of cooking 
salt, tartar, green vitriol, or saltpeter in 
water 

Gold bronze is also obtained by dis- 
solving gold in aqua regia and mixing 
with a solution of green vitriol in water, 
whereupon the gold falls down as a me- 
tallic powder wnich may be treated in 
different ways The green vitriol, how- 
ever, must be dissolved in boiling water 
and mixed m a glass, drop by drop, with 
sulphuric acid and stirred until the basic 
iron sulphate separating m flakes has re- 
dissolved Another way of producing 
gold bronze is by dissolving gold in aqua 
regia and evaporating the solution in a 
porcelain dish When it is almost dry 
add a little pure hydrochloric acid ana 
repeat this to drive out all the free chlo- 
rine and to produce a pure hydrochlorate 
of gold The gold salt is dissolved in 
distilled water, taking i liter per ducat 
(3J grams fine gold), into this solution 
drop, while stirring by means of a glass 
rod, an 8° solution (by Beaume) of an- 
timony chloride, as long as a precipitate 
forms. This deposit is gold bronze;, 
which, dried after removal of all liquids, 
is chiefly employed m pa i n 1 1 iig f o r bro iiz- 
mg, and for china and glass decoration* 

Metallic gold powder is, furthermore, 
obtained by dissolving pure and alloyed ^ 
gold in aqua regia and precipitating It' 
again by an electro-positive metal, such 
as iron or zinc, which is placed in the 1h|- 
uid in the form of rods. The gold is 
completely separated thereby. The ixxfe 
must be perfectly clean and polished 
bright The color of the gold broi^ 
depends upon the proportions of the gold-- 
In order to further increase the brOliancsr 
the dried substance may still be grouiia- 
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Mosaic Gold. — Mosaic gold, generally 
a compound of tin, 64 63 parts, and sul- 
phur, 35 37 parts, is odorless and taste- 
less, and dissolves only in chlorine solu- 
tion, aqua regia, and boiling potash lye 
It IS employed principally lor bronz- 
ing plaster-of-Paris figures, copper, and 
brass, by mixing it with 6 parts of bone 
ashes, rubbing it on wet, or applying it 
with varnish or white of egg m the prep- 
aration of gold paper or for gilding 
cardboard and wood Mosaic gold of 
golden-yellow color is produced by heat- 
ing 6 parts of sulphur and 16 parts of 
tin amalgam with equal parts of mer- 
cury and 4 parts of sulphur, 8 parts of 
precipitate from stannic muriate (stannic 
acid) and 4 parts of sulphur also give a 
handsome mosaic gold 

The handsomest, purest, and most 
gold-like mosaic gold is obtained by 
melting IS parts of pure tin, free from 
lead, and mixing with 6 parts of mercury 
to an amalgam This is mixed with 7 
parts of flowers of sulphur and 6 parts of 
sal ammoniac, whereupon the mass is 
subjected for several nours to a heat 
which at first does not attain redness, 
but eventually when no more fumes are 
generated is increased to dark-red heat 
This operation is conducted either in a 
glass retort or in an earthenware cru- 
cible, The sal ammoniac escapes first 
on heating, next vermilion sublimates 
and some stannic chloride, while the 
mosaic gold remains on the bottom, the 
upper layer, consisting of lustrous, 

f olden, delicately translucent leaflets, 
eing the handsomest mosaic gold 

Genuine Silver Bronze. — This is ob- 
tained by the finely ground waste from 
beating leaf silver or by dissolving silver 
in aqua fortis This solution is then 
diluted with water and brightly scoured 
copper plates are put in, whereby the 
silver precipitates as a metallic powder 

Imitation Silver Bronze. — This is ob- 
tained through the waste in beating imi- 
tation leaf silver, which, finely ground, 
is then washed and dried In order to 
increase the luster it is ground again in a 
dry condition 

Mosaic Silver. — Mosaic silver is an 
amalgam of equal parts of mercury, bis- 
muth, and tin One may also melt 50 
parts of good tin in a crucible, and as 
soon as it becomes liquid add 50 parts 
of bismuth, stirring all with an iron wire 
until the bismuth is fused as well As 
soon as this occurs the crucible must be 
removed from the fire, then stir in, as 
long as the contents are still liquid, 25 
par& of mercury and mix the whole mass 


evenly until it can be ground on a stone 
slab 

BRONZE VARNISHES : 

See Varnishes 

BRONZING SOLUTIONS FOR PAINTS: 
See Paints 

BRONZING OF WOOD : 

See Wood 

BROOCHES, PHOTOGRAPHS ON ; 

See Photography 

BROWN OINTMENT: 

See Ointments 

BROWNING OF STEEL: 

See Plating 

BROWNSTONE, IMITATION: 

See Buck Stain 

BRUNETTE POWDER: 

See Cosmetics 


Brushes 

HOW TO TAKE CARE OF PAINT 
AND VARNISH BRUSHES. 

It is a good plan to fill the varnish biush 
before putting it in the keeper 

Whitewash or kalsomine brushes 
should not be put into newly slaked 
lime or hot kalsomine 

Cement-set brushes should never be 
put in any alcohol mixture, such as shel- 
lacs and spirit stains 

Varnish brushes should be selected 
with a view to their possessing the follow- 
ing qualities* 1st, excellence of mate- 
rial, 2d, excellence of make, which 
includes fullness of hair or bristles and 
permanency of binding, 3d, life and 
spring, or elasticity sufficient to enable 
the varmsher to spread the varnish with- 
out reducing it with turpentine, and 
4th, springing, when in use, to a true 
chisel edge 

Temperature for Brushes. — The bris- 
tles of every brush are held in place by 
the handle It passes through the shank 
of the brush and is kiln-dned to fit 
perfectly If it shrinks, however, its 
outward tension is lost and the bristles 
loosened For this reason the first 
principle in brush care is to keep the 
tool, when it is new or not soaking, m a 
cool place, out of hot rooms, and any 
temperature that would tend to shrink 
the wood of the handle. 

Cleamng Paint Brushes. — No new 
brush should be dipped in the paint 
and put to work without first being 
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cleaned By working it with a brisk 
movement back and forth through the 
hand most of the dust and loose hairs 
will be taken out A paint brush, when 
thus thoroughly dry cleaned, should be 
placed in water for a few minutes, not 
tong enough to soak or swell it, but only 
until wet through, and then swung and 
shaken dry It is then ready to dip in 
the paint, and although some of the hairs 
may still be loose, most of them will 
come out in the first few minutes’ work- 
ing and can be easily picked from the 
surface. 

Cleaning Varmsh Brushes. — Varnish 
brushes, and brushes used in varnish 
stain, buggy paint, and all color in var- 
nish require different handling than 
paint brushes They should be more 
thoroughly dry cleaned, in order that 
all loose hairs may be worked out 
After working them through the hand it 
IS a good thing to pass the brush back 
and forth over a sheet of sandpaper 
This rough surface will pull out the loose 
bristles and smooth down the rough 
ends of the chisel point The brush 
should then be washed by working it for 
a few minutes in clean turpentine and 
swinging it dry It should never be put 
in water For carnage work and fine 
varmshing the brush should be broken 
in on the rubbing coat in order to work 
out all the dust particles before it is used 
on the finishing coats. 

Setting the Paint-Brush Bristles. — 
For the first 2 or 3 days new brushes 
require special care while at rest They 
should be dipped in raw oil or the 
paint itself and smoothed out carefully, 
then laid on their sides over night The 
chisel-pointed brushes should be set at 
an incline, the handle supported just 
enough to allow the brush to he along 
the point. This is done to prevent twist- 
ing of the bristles, and to keep the shape 
of the brush It is necessary to do 
this only 2 or 3 times before the shape 
becomes set 

Paint Brushes at Rest. — An impor- 
tant principle in brush care is never to 
leave the brush on end while at rest 
Even for temporary rest during a job 
the brush should never stand on end. 
At night it should always be placed in a 
‘‘bruA-keeper” — a water-tight box, or a 
paint keg, with nails driven through the 
sides on which the brushes can be sus- 
pended in water Holes are bored in 
the handles so the brush will hang free 
of the bottom, but with the bristles en- 
tirely under water. Before placing 


them in water the brushes should be 
wiped so as not to be too full of paint, 
but not cleaned 

Varnish Brushes at Rest. — Varmsh 
brushes should be kept at rest in tur- 
pentine and varmsh, or better, in some 
of the varnish that the brush is used for. 
They should preferably not be kept in 
turpentine, as that makes the brush 
lousy” — roughemng the bristles 
Washing Brushes. — All brushes should 
be washed m benzine or turpentine and 
shaken dry — not whipped — when at is 
desired to change from one color to an- 
other, or from one varmsh to another 
To Restore Brushes. — A good remedy 
to restore lettering brushes which have 
lost their elasticity and do not keep a 
point, is as follows 

Put the pencil in oil and brush it sev- 
eral times over a hot iron in such a man- 
ner that the hairs touch the iron from 
each side, then dip the pencil qmckly in 
cold water 

A Removable Binding. — The bristle 
bunch of brushes is bound with rope so 
as to keep them together for use. In- 
stead of the twine, a covering of rubber 
may be employed, which is easily slipped 
over the bristles and can be convemently 
removed again. The cleaning of the 
brush IS much facilitated thereby, and 
the breadth of the stripe to be drawn 
with the brush can be accurately regu- 
lated, according to how far 1j>e covering 
IS slipped over the brush 

See also Cleaning Preparations aJ^-d 
Methods 


BUBBLES IN GELATIN: 

See Gelatin 

BUBBLE (SOAP) LIQUID: 

See Soap Bubble Liqmd. 

BUBBLES. 

Bubbles of air often adhere to molds 
immersed in depositing solutions ^ They 
may be prevented by previously dipping 
the object into spirits of wine, or be re- 
moved by the aid of a soft brush, or by 
directing a powerful current of the 
against them by means of a vulcamzed 
india-rubber bladder, with a long and 
curved glass tube attached to it; but the 
liquid should be free from sediment. 

BUG KILLERS : 

See Insecticides. 

BUNIONS: 

See Corn Cures. 
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BURNS : 

See also Ointments and Turpentine 

Mixture for Burns — I — A mixture of 
castor oil with the white of egg is recom- 
mended for burns The eggs are broken 
into a bowl and the castor oil slowly 



creamy paste, which is applied to the 
burn The applications are repeated 
often enough to prevent their becoming 
dry or sticky. Leave the surface un- 
covered. 

II — Put 27 parts, by measure, of 
menthol into 44 parts, by measure, of 
witch hazel (distillate) and apply fieely 
A good plan is to bandage the parts and 
wet the wrappings with this mixture. 

III — A very efficacious remedy for 
bums IS a solution of cooking salt in 
water It is best to immerse fingers, 
hands, and arms in the solution, which 
must be tolerably strong For burns m 
the face and other parts of the body, 
salt water poultices are applied. 

Butter 

(See also Foods ) 

Butter Color. — Orlean, 80 parts, by 
weight, curcuma root (turmeric), 80 
parts, by weight; olive oil, 240 parts, by 
weight, saffron, 1 part, by weight, alco- 
hol, 5 parts* by weight. The orlean and 
turmeric are macerated with olive oil and 
expressed The weight of the filtered 
liquid IS made up again to 240 parts, by 
weight, with olive oil, next the filtered 
saffron-alcohol extract is added, and the 
alcohol is expelled again by heating the 
mixture. 

Artificial Butter. — I — Carefully 
washed beef suet furnishes a basis for 
the manufactures of an edible substitute 
for natural butter The thoroughly 
washed and finely chopped suet is ren- 
dered in a steam-heated tank; 1,000 
parts of fat, 300 parts of water, 1 part of 
potassium carbonate, and 2 stomachs of 
pigs or sheep, are taken. The temper- 
ature of the mixture is raised to 113° P. 
After 2 hours, under the influence of the 
pepsin in the stomachs, the membranes 
are dissolved and the fat is melted and 
rises to the top of the mixture. After 
the addition of a little salt the melted fat 
is drawn off, stood to cool so as to allow 
%e stearine and palmitin to separate, 
and then pressed m bags in a hydraulic 
press Forty to 50 per cent of solid 
stearme remains, while 50 to 60 per cent 


of fluid oleopalmitin (so-called “oleo- 
margarine”) IS pressed out The “oleo 
oil” is then mixed with 10 per cent of its 
weight of milk and a little butter color 
and churned The product is then 
woiked, salted, and constituted the 
“oleomargarine,” or butter substitute 
Leaf lard can be worked in the same way 
as beef suet, and will yield an olcopal- 
mitin suitable for churning up into a 
butter substitute 

II — Fat from freshly slaughtered cattle 
after thorough washing is placed in clean 
water and surrounded with lee, where it 
IS allowed to remain until all animal heat 
has been removed It is then cut into 
small pieces by machinery and cooked at 
a temperature of about 150° F. (65 6° C ) 
until the fat in liquid form has separated 
from the tissue, then settled until it is 
perfectly clear. Then it is drawn into 
the graining vats and allowed to stand 
for a day, when it is ready for the presses. 
The pressing extracts the stearine, leav- 
ing a product commercially known as 
oleo oil which, when churned with cream 
or milk, or both, and with usually a pro- 

ortion of creamery butter, the whole 

emg properly salted, gives the new food 
product, oleomaigarine 

III — In making butterme use neutral 
lard, which is made from selected leaf 
lard m a very similar manner to oleo oil, 
excepting that no stearine is extracted 
This neutral lard is cured in salt brine 
for from 48 to 70^ hours at an ice-water 
temperature. It is then taken and, with 
the desired proportion of oleo oil and fine 
butter, IS churned with cream and milk, 
producing an article which when proper- 
ly salted and packed is ready for the 
market In both cases coloring matter 
IS used, which is the same as that used by 
dairymen to color their butler At cer- 
tain seasons of the year — viz , in cold 
weather, a small quantity of sesame^ oil 
or salad oil made from cottonseed oil is 
used to soften the texture of the product 

IV — “Ankara” is a substance which 
in general appearance resembles a good 
article of butter, being rather firmer at 
ordinary temperatures than that sub- 
stance, approaching the consistency of 
cocoa butter. It is quite odorless, but in 
taste it resembles that of a fair article of 
butter and,^ what is more, its behavior 
under heat is very similar to that of but- 
ter — it browns and forms a sort of spume 
like that of fat. Ankara consists of a 
base of cocoa butter, carrying about 10 
per cent of milk, colored with yolk of egg. 
While not derived from milk, on the one 
hand, nor does it come from a single 
vegetable or animal fat on the other, an* 
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kara may be considered as belonging to 
the category of the margarines An- 
kara IS obtained m the market m the form 
of cakes or tablets of 2 pounds in weight 

V — Fresh butter, 150 parts, by weight; 
animal fat, 80 parts, by weight, sun- 
flower oil, 40 parts, by weight, cocoanut 
oil, 30 parts, by weight. 

VI — Fresh butter, 100 parts, by 
weight, ammal fat, 100 parts, by weight, 
sunflower oil, 80 parts, bv weight, cocoa- 
nut oil, 20 parts, by weight 

VII — Fresh butter, 50 parts, by 
weight; ammal fat, 150 parts, by weight, 
sunflower oil, 80 parts, by weight, cocoa- 
nut oil, 20 parts, by weight 

It is seen that these three varieties 
contain respectively 50, 33, and about 16 
per cent of cow’s butter The appear- 
ance of the mixture is nearly perfect. 

Formulas V to VII are for a Russian arti- 
ficial butter called “ Perepusk ” 

To Impart the Aroma and Taste of 
Natural Butter to Margarine. — In order 
to give margarine the aroma and flavor of 
cow butter, add to it a fatty acid product, 
which is obtained by sapomfication of 
butter, decomposition of the soap, and 
distillation in the vacuum at about 140° 
F. The addition of the product is made 
upon emulsification of the fats with milk. 
The margarine will keep for months 

Harmless Butter Color. — Alum, pul- 
verized finely, 30 parts, extract of tur- 
meric, 1 part. With the extract damp- 
en the powder as evenly as possible, then 
spread out and dry over some hot sur- 
face. When dry, again pulverize* thor- 
oughly. Protect the product from the 
light As much of the powder as will 
he on the point of a penknife is added 
to a churnful of milk, or cream, before 
churning, and it gives a beautiful golden 
color, entirely harmless To make the 
extract of turmeric add 1 part of pow- 
dered turmeric to 5 parts of alcohol, and 
let macerate together for fully a week 

To Sweeten Rancid Butter. — I — Wash 
the butter first with fresh milk and after- 
" wards with spring water, carefully work- 
ing out the residual water 

ll. — Add 25 to SO drops of lime chlor- 
ide to every 2 pounds of butter, work the 
mass up thoroughly, then wash in plenty 
of fresh, cold water, and work out the 
residual water. 

Ill — Melt the butter in a water bath, 
^ along with some freshly burned animal 
charcoal, coarsely powdered and care- 
fully sifted to free it from dust. After 
this has remained in contact for a few 
minutes, the butter is strained through 
a clean flannel. If the rancid odor is 


not completely removed, complete the 
process 

An Enghsh Margarine. — A mixture of 
edible fats of suitable consistency, e g., 
oleo oil, 5 parts, neutral lard, Y parts; and 
butter, 1 part, is mixed with albuminous 
‘^batter,” 4 parts, with the addition of 1 
part of salt as a preservative. If the 
albuminous constituent be composed ojf 
the whites and yolks of eggs beaten to a 
foam the product will have the consist- 
ency and color of butter The molten 
fats are added to the egg batter and the 
whole IS stirred at a temperature suffi- 
cient to produce coagulation of the albu- 
men (150-200° F ) The mass is then 
cooled gradually with continuous stir- 
ring, and the salt is worked in. 

Olive-Oil Paste. — If an ounce of peeled 
garlic be rubbed up into a pulp, in a 
clean Wedgwood mortar, and to this be 
added from 3 to 4 ounces of good olive 
oil, with constant rubbing up with the 
pestle, the oil becomes converted into a 
pasty mass, like butter It is possible 
that the mucilage obtainable from other 
bulbs of the Lzliutn tribe would prove 
equally efficient in conferring semi- 
solidity on the oil, without imparting anj 
strong smell The above composition is 
largely used by the Spanish peasantry?', 
instead of butter, which runs liquid in 
the Spamsh summer It is known as 
“aleoli ” The more easily solidified 
portion of olive oil is stean^e, and this 
may be cheaply prepared from mutton 
fat If added, in certain proportions, to 
olive oil, it would certainly raise its melt- 
ing point 

BUTTERMILK, ARTIFICIAL. 

Buttermilk powder, 10 parts; vinegar, 
1 part; syrup of buckthorn, 1 part dis- 
solve the powder in the water and add 
the vinegar and syrup The powder is 
prepared as follows. Sodium chloride, 
50 parts; milk sugar, 100 parts, potas- 
sium nitrate, 5 parts; alum, 5 parts. 
Mix. 

BUTTER, ARTIFICIAL; TESTS FOR: 

See Foods 

BUTTER COLORANT: 

See Foods. 

BUTTONS OF ARTIFICIAL AGATE: 

See Agate. 

CADMIUM ALLOYS: 

See Alloys. 
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CALCIUM CARBIDE: 

Preservation and Use of Calcium 
Carbide. — Calcium carbide is readily at- 
tacked by the air and the moisture con- 
tained in the generators and consequent- 
ly decomposes during the storing, with 
formation of acetylene gas Aside from 
the loss, this decomposition is also at- 
tended with dangers One of the oldest 
methods of preservation is the saturation 
of the carbide with petroleum. In using 
such carbide a layer of petroleum forms 
on the surface of the water in the gener- 
ator, which prevents the water from 
evaporating, thus limiting the subse- 
quent generation of acetylene from the 
remaining carbide Instead of petro- 
leum many other substances have been 
proposed which answer the purpose 
equally well, e g , toluol, oils, solid bodies, 
which previously have to be liquefied, 
such as stearine, paraffine, rosin, etc 

Of a different nature is a medium of- 
fered by Letang of Pans He em- 
loys sugar or saccharine bodies to which 
e adds, if necessary, a little petroleum, 
turpentine, vaseline, or varnish of any 
kind, as well as chalk, limestone, talc, 
sulphur, or sand. The carbide is coated 
with this mixture. The saccharine sub- 
stances dissolve in the generating water, 
and also have a dissolving action on the 
slaked lime, which is formed by the de- 
compositioli of the carbide which admits 
of its easy removal. 

According to another process carbide 
is put on the market in such a shape 
that, without weighing, merely by count- 
ing or measuring one is in a position to 
use equivalent quantities for every charge 
Gearing casts molten carbide in tne 
shape of bars, and pours a layer of gela- 
tin, glue, and water soluble varnish 
over the carbide bars. ^ Others make 
shells containing a certain quantity of 
reduced carbide For this ordinary and 
varnished pasteboard, wax paper, tin- 
foil, thin sneet zinc, and similar sub- 
stances may be^ used which ward off 
atmospheric moisture, thus protecting 
the carbide from premature decompo- 
sition, Before use, the cartridge-like 
shell is pierced or cut open, so that the 
water can get at the contents The 
more or less reduced carbide is filled in 
the shell, either without any admixture 
or united into a compact mass by a bmd- 
agent, such as colophony, pitch, tar, 
sand, etc 

Deodorization of Calcium Carbide. — 
Calcium carbide is known to possess a 


very unpleasant odor because it con- 
stantly develops small quantities of im- 
pure acetylene in contact with the mois- 
ture of the air Le Roy, of Rouen, 
proposes for^ portable — especially bicy- 
cle — lamps, in which the evil is more 
noticeable than in large plants, simply to 
pour some petroleum over the carbide 
and to pour off the remainder not ab- 
sorbed The petroleum, to which it is 
well to add some nitro-benzol (mir- 
bane essence), prevents the access of air 
to the carbide, but permits a very satis- 
factory generation of gas on admission of 
water 

CALLOUS SPOTS ON FEET: 

To remove — Soak feet for half an hour 
morning and night m a gallon of water 
in which has been dissolved a handful 
of sal soda 

CAMPHOR PREPARATIONS: 

Fragrant Naphthalene Camphor. — 
Naphthalene white, 

in scales 3,000 parts 

Camphor 1,000 parts 

Melt on the steam bath and add to the 
hot mass* 

Coumarin . . . 2 parts 

Mirbane oil 10 parts 

Cast in plates or compressed tablets 
The preparation is employed as a moth 
preventive 

Powdered Camphor in Permanent 
Form. — I — Powder the camphor in the 
usual manner, with the addition of a 
little alcohol When it is nearly reduced 
to the proper degree of fineness add a 
few drops of fluid petrolatum and imme- 
diately triturate again In this manner 
a powder as fine as flour is obtained, 
which does not cake together This 
powdered camphor may be used for all 
purposes except for solution in alcohol, 
as it will impart to the latter a faint opal- 
escence, owing to the insolubility of the 
petrolatum 

II — Take equal parts of strong ether 
and alcohol to reduce the camphor to 
powder. It is claimed for this method 
that it only takes one-half of the time 
required when alcohol alone is used, and 
that the camphor dries more quickly 
Before sifting add 1 per cent of white 
vaseline and 5 per cent of sugar of milk 
Triturate fairly dry, spread out m the air, 
say 15 minutes, then pass through a 
moderately fine wire sieve> using a stubbj 
shaving brush to assist in working it 
through 
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Camphor Pomade — 

Oil of bitter almonds 1 drachm 

Oil of cloves . 20 drops 

Camphor . ounces 

White wax . 4 ounces 

Lard, prepared . 1 pound 

Melt the wax and lard together, then 
add the camphor in saturated solution 
in spirit, pul in the oils when nearly 
cold 

Camphor Ice. — 

I — White wax 16 parts 

Benzoated suet 48 parts 

Camphor, powdeied 8 parts 
Essential oil, to perfume. 

Melt the wax and suet together 
When nearly cold, add the camphor and 
perfume, mix well, and pour into molds. 


II — Oil of almond 1 6 parts 

White wax . 4 parts 

Spermaceti ... 4 parts 

Paraffine . 8 parts 

Camphor, powdered 1 part 


Perfume, quantity sufficient 
Dissolve the camphor in the oil by the 
aid of a gentle heat Melt the solids to- 
gether, remove, and let cool, but before 
the mixture begins to set add the cam- 
phorated oil and the perfume, mix, and 
pour into molds 

ITT — Stearine (stearic acid) 8 pounds 

Lard . . . 10 pounds 

White wax . 5 pounds 

Spermaceti . . 5 pounds 

Melt on a water bath in an earthen or 
porcelain dish, strain into a similar ves- 
sel; add a solution of 2 ounces powdered 
borax in 1 pound of glycerine, previously 
warmed, to the melted substance when at 
the pomt of coolmg, stir well, add cam- 
phor, 2 pounds, powdered by means of 
alcohol, 3 ounces; stir well and pour into 
molds 


CAMPHOR SUBSTITUTES W THE 
PREPARATION OF CELLULOID: 
See Celluloid. 

CAMPHOR AND RHUBARB AS A 
REMEDY FOR CHOLERA: 

See Cholera Remedies. 

CAN VARNISH: 

See Varnishes 
CANARY-BIRD PASTE. 

The following is a formula much used 
by German canary-bird raisers* 

Sweet almonds, 

blanched . - 13 parts 

Pea meal 32 parts 


Butter, fresh (un- 
salted) . 3 parts 

Honey, quantity sufficient to make 
a stiff paste. 

The ingredients are worked into a 
stiff paste, which is pressed through a 
colander or large sieve to granulate the 
mass. Some add to every 5 pounds, 
10 or 15 grains of saffron and the yolks 
of 2 eggs. 

CANARY BIRDS AND THEIR DIS- 
EASES: 

See Veterinary Formulas. 

CANDLES : 

Coloring Ceresine Candles for the 
Christmas Tree. — For coloring these 
candies only dye stuffs soluble in oil 
can be emplo^-ed Blue: 23—24 lav- 
ender blue, pale oi dark, 100-120 parts 
per 5,000 parts of ceresine Violet- 26 
last violet R, 150 parts per 5,000 parts of 
ceresine Silver gray: 29 silver gray, 
150 parts per 5,000 parts of ceresine. * 
Yellow and orange: 30 wax yellow, me- 
dium, 200 parts per 5,000 parts of cere- 
sine; 61 old gold, 200 parts per 5,000 
parts of ceresine. Pink^ and red 
27 peach-pink, or 29 chamois, about 100 
parts per 5,000 parts of ceresine. Green 
16-17 brilliant green, 33 May green, 41 
May green, 200-250 parts per 5,000 
parts of ceresine Tne above-named 
colors should be ground in oil and the 
ceresine tinted with them afterwards 

Manufacture of Composite RarafiBLne 
Candles. — Three parts of hydroxy- 
stearic acid are dissolved in 1 part of a 
suitable solvent (e g , stearic acid), and 
the solution is mixed with paraffine wax 
to form a stock for the manufacture of 
composite candles. 

Transparent Candles. — The following 
! are two recipes given in a German 
patent specification The figures de- 
! note parts by weight: 

I I — Paraffine wax, 70, stearme, 15; 

1 petroleum, 15. 

II — Paraffine wax, 90; stearine, 5; 
petroleum. 5. Recipe I of course gives 
candles more transparent than does 
recipe II The 15 per cent may be re- 
garded as the extreme limit consistent 
with proper solidity of the candles. 

To Prevent the Trickling of Burning 
Candles. — Dip the candles in the fol- 
lowing mixture 

Magnesium sulphate 15 parts 
Dextrin ... * 15 parts 

Water . . 100 parts 

The solution dries quickly and does 
not affect the burning of the candle. 
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^ Candle Coloring. — Candles are colored 
either throughout or they sometimes 
consist of a white body that is covered 
with a colored layer of paraffine wax 
According to the material from which 
candles are made (steanne, paraffine, 
or ozokerite), the process of coloring 
varies- 

Stearine, owing to its acid character, 
dissolves the coal-tar colors much more 
readily than do the perfectly neutral pai~ 
affine and ozokerite waxes. For coloring 
stearine the necessary quantity of the 
color is added to the melted mass and 
well stirred in, if the solution effected 
happens to be incomplete, a small addi- 
tion of alcohol w'lll prove an effective 
remedy. It is also an advantage to dis- 
solve the colors previously in alcohol and 
add the concentrated solution to the 
melted stearine The alcohol soon evap- 
orates, and has no iniunous effect on 
the quality of the stearine 

For a number of years there have been 
on the market so-called “fat colors,” 
formed by making concentiated solu- 
tions of the color, and also special prep- 
arations of the colors in stearine They 
are more easily applied, and are, there- 
fore, preferred to the powdered aniline 
colors, which are apt to cause trouble by 
being accidentally distributed in soluble 
particles, where they are not wanted. 
Since paraffine and ozokerite dissolve 
comparatively little, they will not be- 
come colored, and so must be colored 
indirectly ^ One way is to dissolve the 
color in oleic acid or in stearine acid and 
add the solution to the wax to be col- 
ored. Turpentine may be employed for 
the same purpose Concerning the colors 
suitable for candles, there are the eosine 
colors previously mentioned, and also 
chroline yellow, auramine, tamline blue, 
tartrazine, brilliant green, etc The 
latter, however, bleaches so rapidly that 
it can ^ hardly be recommended. An 
interesting phenomenon is the change 
some colors undergo in a warm tem- 
perature, for instance, some blues turn 
red at a moderate degree of heat (120® 
F ) and return to blue only when com- 
pletely cooled off, this will be noticed 
while the candle mixture is being melted 
previous to molding into candles. 


CANDY KISSES: 

S pounds of sugar 
5 pounds of glucose 
1 quart of water 
Teaspoonful cream of tartar 
Add a pinch of salt, place in a deep 


pan, boil until a little dropped in cold 
water turns hard Take oft the fire and 
poui on a table ot maible which has been 
previously greased, and with a knife or 
spatula, turn several times or until suf- 
ficiently cool to pull on a hook. When 
it begins to harden, take clown and roll 
into stiips about one inch thick and cut 
with scissors to the desired size and wrap 
m waxed paper of diffeient colors Dif- 
ferent flavors can be made by using a 
little cocoa, grated lemon or orange peel 
chopped, dried fruits, etc. 


CARAMEL : 

Cloudless Caramel Coloring — I, — 
When it IS perfectly understood that in 
the manufacture of caramel, sugar is to 
be deprived of the one molecule of its 
water of constitution, it will be apparent 
that heat must not be earned on to the 
point of carbonization Cloudy cara- 
mel IS due to the fact that pait of the 
sugar has been dissociated anci reduced 
to carbon, which is insoluble in water 
Hence the cloudiness Caramel may be 
made on a small scale m the following 
manner Place 4 or 5 ounces of gianu- 
lated sugar in a shallow porcelam-lined 
evaporating dish and apply either a 
direct heat or that of an oil bath, con- 
tinuing the heat until caramelization 
takes place or until tumescence ceases 
and the mass has assumed a dark-brown 
color Then carefully add sufficient 
water to bring the viscid mass to the 
consistence of a heavy syrup. Extreme 
care must be taken and the face and 
hands protected during the addition of 
the water, owing to the intensity of the 
heat of the mass, and consequent sput- 
tering 

II. — The ordinary sugar coloring 
material is made from sugar or glucose ' 
by heating it, while being constantly 
stirred, up to a temperature of about 
405® F A metal pan capable of holding 
nearly ten times as much as the sugar 
used, IS necessary so as to retain the 
mass in its swollen condition. As soon 
as It froths up so as nearly to fill the pan, 
an action which occurs suddenly, the fire 
must instantly be extinguished or re- 
moved The finished product will be 
insoluble if more than about 15 per cent 
of its weight is driven off by the heat 

CARAMEL HSr FOOD: 

See Food. 

CARAMELS: 

See Confectionery. 
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CARBOLIC ACIB. 
Perfmned Carbolic Acid. — 


I — Carbolic acid (cryst ) 
Alcohol 
Oil bergamot 
Oil eucalyptus 
Oil citronella 
Tincture cudbear 
Water, to make 


1 ounce 
1 ounce 
10 minims 
10 mimms 
S minims 
10 mimms 
10 ounces 


Set aside for several days, and then 
filter through fuller’s earth 
II — Carbolic acid (cryst ) 4 drachms 

Cologne water 4 drachms 

Dilute acetic acid 9 ounces 


ICeep in a cool place for a few days, 
and filter. 


Treatment of Carbolic-Acid Bums. — 
Thoroughly wash the hands with alco- 
hol, and the burning and tingling will 
almost immediately cease Unless em- 
ployed immediately, however, the alco- 
hol has no effect When the time 
elapsed since the burning is too great 
for alcohol to be of value, brush the 
burns with a saturated solution of picric 
acid in water 


Decolonzation of Carbolic Acid. — To 
decolorize the acid the following simple 
method is recommended For purify- 
ing carbolic acid which has already be- 
come quite brown-red on account of 
having been kept in a tin vessel, the re- 
ceptacle IS exposed for a short time to 
a temperature of 25® C (77° F ), thus 
causing only a part of the contents to 
melt In this state the acid is put into 
glass funnels and left to stand for 10 to 
12 days in a room which is likewise 
kept at the above temperature Clear 
white crystals form from the drippings, 
which remained unchanged, protected 
from air and light, while by repeating 
the same process more clear crystals are 
obtained from the solidified dark col- 
ored mother lye In this manner 75 to 
SO per cent of clear product is obtained 
altogether. ♦ 

Disguising Odor of Carbolic Acid. — 
Any stronger smelling substance will dis- 
guise the odor of carbolic acid, to an ex- 
tent at least, but it is a difficult odor to 
disguise on account of its persistence 
Camphor and some of the volatile oils, 
such as peppermint, cajeput, caraway, 
clove, and wintergreen may be used. 

To Restore Reddened Carbolic Add. 
— Demont’s method consists in melting 
the acid on the water bath, adding 12 per 
cent of alcohol of 95 per cent, letting cool 
down and, after the greater part ^ the 
substance has crystalhzed out, decanting 


the liqmd residue The crystals ob- 
tained m this manner are snowy white, 
and on being melted yield a nearly color- 
less liquid The alcohol may be recov- 
ered by redistillation at a low tempera- 
ture This is a rather costly procedure 

CARBOLIC SOAP: 

See Soap 

CARBOLINEUM: 

See also Pamts and Wood 

Preparation of Carbolineum. — I. — ^Melt 
together 50 parts of American rosin (F) 
and 150 parts of pale paraffine oil (yel- 
low oil), and add, '?vith stirring, 20 parts 
of rosin oil (rectified). 

II — Sixty parts, by weight, of black 
coal tar oil of a specific gravity higher 
than 1 10, 25 parts, by weight, of creo- 
sote oil, 25 parts, by weight, of beech- 
wood tar oil of a higher specific weight 
than 0 9 Mix together and heat to 
about 347° F , or until the fumes given 
off begin to deposit soot The resulting 
carbolineum is brown, and of somewhat 
thick consistency; when cool it is ready 
for use and is packed in casks. This 
improved carbolineum is applied to wood 
or masonry with a brush, the surfaces 
treated dry quickly, very soon loose the 
odor of the carbolineum, and are effec- 
tively protected from dampness and for- 
mation of fungi 

CARBOIT PRINTING: 

See Photography 

CARBON PROCESS IN PHOTOGRA- 
PHY: 

See Photography. 

CARBONYLE: 

See Wood. 

CARBUNCLE REMEDIES: 

See Boil Remedy 

CARDS (PLAYING), TO CLEAN : 

See Cleamng Preparations and Meth- 
ods. 

CARDBOARD, WATERPROOF GLUE 
FOR: 

See Adhesives under Cemmts 
Waterproof Glues. 

CARDBOARD, WATERPROOFING : 
See Waterproofing. 

CARMINATIVES : 

See Pain Killers 

CARPET PRESERVATION: 

See Household Formulas. 

CARPET SOAP: 

See Soap. - 
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CARRIAGE-TOP DRESSING; 

See Leather 

CARRON OIL: 

See Cosmetics. 

CASE HARDENING: 

See Steel 


Casein 

Dried Casein, its Manufacture and 
Uses. — For the production of casein, 
skimmed milk or buttermilk is used, 
articles of slight value, as they cannot be 
employed for feeding hogs or for making 
cheese, except of a very inferior sort, of 
little or no alimentive qualities This 
milk IS heated to from 70° to 90° C 
(175°-195° F ), and sulphuric or hydro- 
chloric acid IS added until it no longer 
causes precipitation The precipitate 
is washed to fiee it from residual lactose, 
redissolved in a sodium carbonate solu- 
tion, and again precipitated, this time by 
lactic acid It is again washed, dried, 
and pulverized It takes 8 gallons of 
skimmed milk to make 1 pound of dry 
casein 

In the manufacture of fancy papers, 
or papers that are made to imitate the 
appearance of various cloths, laces, 
ana silks, casein is very widely used. 
It is also largely used in waterproof- 
ing tissues, for preparation of water- 
proof products, and various articles 
prepared from agglomeration of cork 
(packing boards, etc ) With lime water 
casein makes a glue that resists heat, 
steam, etc. It also enters into the manu- 
facture of the various articles made from 
artificial ivory (billiard balls, combs, 
toilet boxes, etc ), imitation of celluloid, 
meerschaum, etc , and is finding new 
uses every day 

Casein, as known, may act the part 
of an acid and combine with bases to 
form caseinates or caseates, among these 
compounds, caseinates of potash, of 
soda, and of ammonia are the only ones 
soluble in water; all the others are insol- 
uble and may be readily prepared by 
double decomposition Thus, for ex- 
ample, to obtain caseinate of alumina it 
IS sufficient to add to a solution of casein 
in caustic soda, a solution of sulphate of 
alumina, an insoluble precipitate of ca- 
sein, or caseinate of alumina, is instantly 
formed 

This precipitate ought to be freed 
from the sulphate of soda (formed by 
double decomposition), by means of pro- 
longed washing. Pure, ordinary cellu- 


lose may be incorporated with it by this 
process, producing a new compound, 
cheaper than pure cellulose, although 
possessing the same properties, and capa- 
ble of replacing it in all its applications 
According to the results desired, in 
transparency, color, hardness, etc , the 
most suitable caseinate should be select- 
ed Thus, if a translucent compound is 
to be obtained, the caseinate of alumina 
yields the best If a white compound is 
desired, the caseinate of zinc, or of mag- 
nesia, should be chosen, and for colored 
products the caseinates of non, coppei, 
and nickel will give varied tints 

The process employed for the new prod- 
ucts, with a base of celluloid and casein- 
ate, IS as follows. On one hand casein is 
dissolved in a solution of caustic soda (100 
parts of water for 10 to 25 parts of soda), 
and this liquid is filtered to separate the 
matters not dissolved and the impurities 
On the other hand, a salt of the base of 
which the casemate is desired is dis- 
solved, and the solution filteicd It is 
well not to operate on too concentrated a 
solution The two solutions aie mixed 
in a receptacle provided with a mechan- 
ical stirrer, in order to obtain the in- 
soluble caseinate precipitate in as finely 
divided a state as possible This precip- 
itate should be washed thoroughly, so 
as to free it from the soda salt formed by 
double decomposition, but on account of 
its gummy or pasty state, this washing 
resents certain difficulties, and should 
e done carefully After the washing 
the mass is freed from the gi eater part 
of water contained, by draining, followed 
by drying, or energetic pressing, then it 
is washed in alcohol, dried or pressed 
again, and is ready to be incorporated in 
the plastic mass of the celluloid 

For the latter immersion and washing 
it has been found that an addition of 1 to 
5 per cent of borax is advantageous, for it 
renders the mass more plastic, and facil- 
itates the operation of mixing This 
may be conducted m#a mixing appara- 
tus, but, m practice, it is found prefer- 
able to effect it with a rolling mill, oper- 
ating as follows 

The nitro-cellulose is introduced in 
the plastic state, and moistened with a 
solution of camphor m alcohol (40 to 50 
parts of camphor in 50 to 70 of alcohol 
for 100 of nitro-cellulose) as it is prac- 
ticed m celluloid factories 

This plastic mass of nitro-cellulose is 
placed in a rolling mill, the cylinders of 
which are slightly heated at the same 
time as the caseinate, prepared as above, 
then the whole mass is worked by the 
cylinders until the mixture of the two 
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is perfectly homogeneous, and the final 
mass IS suflSciently hard to be drawn out 
in leaves in the same way as practiced 
for pure celluloid 

These leaves are placed in hydraulic 
presses, where they are compressed, 
first hot, then cold, and the block thus 
formed is afterwards cut into leaves of the 
thickness desired These leaves are 
dried in an apparatus in the same way 
as ordinary celluloid The product 
resembles celluloid, and has all its prop- 
erties. At 90° to 100° C (194° to 212° 
P.), it becomes quite plastic, and is 
easily molded It may be sawed, filed, 
turned, and carved without difiSculty, 
and takes on a superb polish It burns 
less readily than celluloid, and its com- 
bustibility diminishes in proportion as 
the percentage of caseinate increases; 
finally, the cost price is less than that of 
celluloid, and by using a large proportion 
of caseinate, products may be manu- 
factured at an extremely low cost 

Phosphate of Casein and its Pro- 
duction. — The process is designed to 
produce a strongly acid compound of 
phosphoric acid and casein, practically 
stable and not hydroscopic, which may 
be employed as an acid ingredient in 
bakers^ yeast and for other purposes. 

The phosphoric acid may be obtained 
by any convenient method; for example, 
by decomposing dicalcic or monocalcic 
phosphate with sulphuric acid The 
commercial phosphoric acid may also be 
eniployed 

The casein may be precipitated from 
the skimmed milk by means of a suitable 
acid, and should be washed with cold 
water to remove impurities A casein- 
ate may also be employed, such as a 
compound of casein and an alkali or 
an alkaline earth 

The new compound is produced in the 
following way A sufficient quantity of 
phosphoric acid is incorporated with the 
casein or a caseinate in such a way as to 
insure sufficient acidity in the resulting 
compound The employment of 2S to 
25 parts by weight of phosphoric acid 
with 75 to 77 parts of casein constitutes 
a good proportion 

An aqueous solution of phosphoric 
acid is made, and the casein introduced 
in the proportion of 25 to 50 per cent of 
the weight of the phosphoric acid pres- 
ent. The mixture is then heated till the 
curdled form of the casein disappears, 
and it assumes a uniform fluid form. 
Then the mixture is concentrated to a 
syrupy consistency. The remainder of 
tne casein or of the caseinate is added 


and mixed with the solution until it is 
intimately incorporated and the mass 
becomes uniform The compound is 
dried m a current of hot air, or in any 
other way that will not discolor it, and it 
is ground to a fine powder The inti- 
mate union of the phosphoric acid and 
casein during the gradual concentra- 
tion of the mixture and during the grind- 
ing and drying, removes the hydroscopic 
property of the phosphoric acid, and 
produces a dry and stable product, 
which may be regarded as a hyperphos- 
phate of casein When it is mixed with 
water, it swells and dissolves slowly 
When this compound is mingled with its 
equivalent of sodium bicarbonate it 
yields about 17 per cent of gas 

CASEIN CEMENTS: 

See Adhesives 

CASEIN VARNISH: 

See Varmshes. 

CASKS : 

To Render Shrunken Wooden Casks 
Watertight. — When a wooden receptacle 
has dried up it naturally cannot hold the 
water poured into it for the purpose of 
swelling it, and the pouring has to be 
repeated many times before the desired 
end IS reached A much quicker way is 
to stuff the receptacle full or straw or bad 
hay, laying a stone on top and then filling 
the vessel with water Although the 
water runs off again, the moistened 
straw remains behind and greatly assists 
the swelling up of the wood 

CASSIUS, PURPLE OF: 

See Gold 

CASKET TRIMMINGS: 

See Castings. 

CASTS (PLASTER), PRESERVATION 
OF: 

See Plaster. 

CASTS, REPAIRING OF BROKEN: 

See Adhesives and Lutes 

CASTS FROM WAX MODELS: 

See Modehng. 

Casting 

Castings Out of Various Metals. — Un- 
til recent years metal castings were all 
made in sand molds; that is, the pattoas 
were used for the impressions in the 
sand, the same as iron castings are pro- 
duced to-day. Nearly all of the softer 
metals are now cast in brass, cojiper, 
zmc, or iron molds, and only the silver 
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and German silver articles, like wire 
real bronze, are cast the old way, in sand 
Aluminum can be readily cast in iron 
molds, especially if the molds have been 
previously heated to nearly the same 
temperature as the molten aluminum, 
and after the molds are full the metal is 
cooled gradually and the casting taken 
out as soon as cooled enough to prevent 
breaking from the shrinkage. Large 
bicycle frames have been successfully 
cast in this manner 

The French bronzes, which are imi- 
tations, are cast in copper or brass molds 
The material used is principally zinc and 
tin, and an unlimited number of castings 
can be made in the mold, but if a real 
bronze piece is to be produced it must be 
out of copper and the mold made m 
sand To make the castings hollow, 
with sand, a core is required This fills 
the insid^ of the figure so that the molten 
copper runs around it, and as the core is 
made out of sand, the same can be after- 
wards washed out If the casting is to be 
hollow and is to be cast in a metal mold, 
then the process is very simple The 
mold is filled with molten metal, and 
when the operator thinks the desired 
thickness has cooled next to the walls, he 
pours out the balance. An experienced 
man can make hollow castings in this 
way, and make the walls of any thick- 
ness 

Casket hardware trimmings, which 
are so extensively used on coffins, es- 
pecially the handles, are nearly all cast 
out of tin and antimony, and in brass 
molds. The metal used is brittle, and 
requires strengthening at the weak por- 
tions, and this is mostly done with wood 
filling or with iron rods, which are 
secured in the molds before the metal is 
poured in 

Aluminum castings, which one has 
procured at the foundries, are usually 
alloyed with zinc. This has a close afiin- 
ity with aluminum,^ and alloys readily; 
but this mixture is a detriment and 
causes much trouble afterwards. While 
this alloy assists the molder to produce 
his castings easily, on the other hand it 
will not pull*-!! well and will corrode in 
a short time Those difficulties may be 
avoided if pure aluminum is used 

Plaster of Pans molds are the easiest 
made for pieces where only a few cast- 
ings are wanted The only difficulty is 
that it requires a few days to dry the 
plaster thoroughly, and that is abso- 
’ lutely necessary to use them successfully 
Not only can the softer metals be run 
mto plaster molds, but gold and silver 
can be run into them. A plaster mold 


should be well smoked over a gaslight, 
or until well covered with a layer of soot, 
and the metal should be poured in as 
cool a state as it will run 

To Prevent the Adhesion of Modeling 
Sand to Castings. — Use a mixture of 
finely ground coke and graphite Al- 
though the foimer material is mghly por 
ous, possessing this quality even as a 
fine powder, and the fine pulverization 
is a difficult operation, still the invention 
attains its purpose of producing an ab- 
solutely smooth surface This is ac- 
complished by mixing both substances 
intimately and adding melted rosm, 
whereupon the whole mass is exposed to 
heat, so that the rosin decomposes, its 
carbon residue filling up the finest pores 
of the coke The rosin, in melting, 
carries the fine graphite particles along 
into the pores After cooling the mass 
is first ground in edge mills, then again m 
a suitable manner and sifted Sur- 
prising results are obtained with this 
material It is advisable to take pro- 
portionately little graphite, as the dif- 
ferent co-efficients of expansion of the 
two substances easily exercise a dis* 
turbing action One-fifth of graphite, 
in respect to the whole mass, gives the 
best results, but it is advisable to add 
plenty of rosin The liquid mixture 
must, before burning, possess the com 
sistency of mortar 

Sand Holes in Cast-Brass Work — 
Cast-brass work, when it presents nu- 
merous and deep sand holes, should be 
well dipped into the dipping acid before 
being polished, in order thoroughly to 
clean these ob 3 ectionable cavities, and 
the polishing should be pushed to an ex- 
tent sufficient to obliterate the smaller 
sand holes, if possible, as this class of 
work looks very unsightly, when plated 
and finished, if pitted all over with mi- 
nute hollows. The larger holes cannot, 
without considerable labor, be obliter- 
ated; indeed, it not infrequently happens 
that in endeavoring to work out such 
cavities they become enlarged, as they 
often extend deep into the body of the 
metal. An experienced hand knows 
how far he dare go in polishing work of 
this awkward character. 

Black Wash for Casting Molds — 
Gumlac, 1 part, wood spirit, 2 parts; 
lampblack, in sufficient quantity to color. 

How to Make a Plaster Cast of a Coin 
or Medal. — The most exact observ- 
ance of any written or printed directions 
is no guarantee of success. Practice 
alone can give expertness m this work^ 
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Tie composition of tie mold is of the 
most varied, but the materials most gen- 
erally used are plaster of Pans and brick 
dust, in the proportion of 2 parts of the 
first to 1 of the second, stirred in water, 
with the addition of a little sal ammo- 
niac. The best quality of plaster for 
this purpose is the so-called alabaster, 
and the brick dust should be as finely 
powdered as possible The addition of 
clay, dried and very finely powdered, is 
recommended With very delicate ob- 
jects the proportion of plaster may be 
slightly increased The dry material 
should be thoroughly mixed before the 
addition of water 

As the geometrically exact contour of 
the coin or medal is often the cause 
of breaking of the edges, the operator 
sometimes uses wax to make the edges 
appear half round and it also allows the 
casting to be more easily removed from 
the second half of the mold Each half 
of the mold should be about the thickness 
of the finger. The keys, so called, of 
every plaster casting must not be for- 

f otten In the first casting some little 

alf-spherical cavities should be scooped 
out, which will appear in the second half- 
round knobs, and which, by engaging 
with the depressions, will ensure exact- 
ness m the finished mold 

After the plaster has set, cut a canal 
for the flow of the molten casting mate- 
rial, then dry the mold thoroughly in 
an oven strongly heated The halves 
are now ready to be bound together with 
a light wire. When bound heat the 
mold gradually and slowly and let the 
mouth of the canal remain underneath 
while the heating is in progress, in order 
to prevent the possible entry of dirt or 
foreign matter. The heating should be 
continued as long as there is a suspicion 
of remaimng moisture When finally 
assured of tjEis fact, take out the mold, 
open it, and blow it out, to make sure of 
absolute cleanness. Close and bind 
again and place on a hearth of fine, hot 
s%Qd. The mold should still be glowing 
when the casting is made. The ladle 
should contain plenty of metal, so as to 
hold the heat wnile the casting is being 
made. The presence of a httle zinc in 
the metal ensures a sharp ^ casting. 
Finally, to ensure success, it is always 
better to provide Lwo molds in case of 
accident. Even the ^ most practiced 
metal molders take this precaution, es- 
pecially when casting delicate objects. 

How to Make Castings of Insects. — 
The object — a dead beetle, for example 
* — is first arranged m a natural position. 


and the feet are connected with an oval 
rim of wax. It is then fixed in the cen- 
ter of a paper or wooden box by means of 
pieces of fine wire, so that it is perfectly 
free, and thicker wires are run from the 
sides of the box to the object, which sub- 
sequently serve to form air channels in 
the mold by their removal. A wooden 
stick, tapering toward the bottom, is 
placed upon the back of the insect to 
produce a runner for casting. The box 
is then filled up with a paste with 3 
arts of plaster of Pans and 1 of brick 
ust, made up with a solution of alum 
and sal ammoniac. It is also well first to 
brush the object with this paste to pre- 
vent the formation of air bubbles. Af- 
ter the mold thus formed has set, the 
object IS removed from the interior by 
first reducing it to ashes. It is, there- 
fore, allowed to dry, very slowly at first, 
by leaving in the shade at a normal tem- 
perature (as in India this is much higher 
than in our zone, it will be necessary to 
place the mold in a moderately warm 
place), and afterwards heating gradually 
to a red heat This incinerates the ob- 
ject, and melts the waxen base upon 
which it is placed The latter escapes, 
and IS burned as it does so, and the ob- 
ject, reduced to fine ashes, is removed 
through the wire holes as suggested 
above The casting is then made in the 
ordinary manner. 

Casting of Soft Metal Castings. — ^I. — It 
IS often mfBcult to form flat back or half 
castings out of the softer metals so that 
they will run full, owing mostly to the 
thin edges and frail connections. In- 
stead of using solid metal backs for the 
molds it IS better to use cardboard, or 
heavy, smooth paper, fastened to a 
wooden board fitted to the back of the 
other half of the mold By this means 
very thm castings may be produced that 
would be more difficult with a solid 
metal back. 

II — To obtain a full casting in brass 
molds for soft metal two important 
oints should be observed. One is to 
ave the deep recesses vented so the air 
will escape, and the other is to have the 
mold properly blued. The blmng is 
best done by dipping the mold in sifi- 
phuric acid, then placing it on a gas 
stove until the mold is a dark color. 
Unless this bluing is done it will be im- 
possible to obtain a sharp casting. 

Drosses. — All the softer grades of 
metal throw off considerable 
which is usually skimmed off; esneciafiy 
with tin and its composition. Should 
of this gather on fibe top of the 
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metal, the drosses should all be saved, 
and melted down when there is enough 
for a kettle full. Dross may be remelted 
five or six times before all the good 
metal is out 

Fuel. — Where a good soft coal can be 
had at a low price, as in the middle West, 
this IS perhaps the cheapest and easiest 
fuel to use, and, besides, it has some ad- 
yanta^s over gas, which is so much used 
in the East A soft-coal fire can be regu- 
lated to keep the metal at an even tem- 
perature, and it is especially handy to 
keep the metal in a molten state during 
the noon hour. This refers particularly 
to the gas furnaces that are operated 
from the power plant in the shop, when 
this power shuts down during the noon 
hour the metal becomes chilled, and 
much time is lost by the remelting after 
one o’clock, or at the beginning m the 
morning. 

Molds — I — Brass molds for the cast- 
ing of soft metal ornaments out of bri- 
taimia, pewter, speltei, etc , should be 
made out of brass that contains enough 
zinc to produce a light-colored brass. 
While this hard brass is more difficult 
for the mold maker to cut, the superior- 
ity over the dark red copper-colored brass 
is that it will stand more heat and 
rougher usage and thereby offset the 
extra labor of cutting the hard brass 
The mold should be heavy enough to re- 
tain sufficient heat while the worker 
IS removing a finished casting from the 
mold so that the next pouring will come 
full. If the mold is too light it cools 
more quickly, and consequently the cast- 
ings are chilled and will not run full 
Where the molds are heavy enough they 
will admit the use of a swab and water 
after each pouring This chills the 
casting so that it can be removed easily 
with the plyers 

II — Molds for the use of soft metal 
castings may be made out of soft metal 
This IS done with articles that are not 
numerous, or not often used, and may 
be looked upon as temporary The 
molds are made in part the same as when 
of brass, and out of tin that contains as 
much hardening as possible The hard- 
ening consists of antimony and copper. 
This metal mold must be painted over 
several times with Spanish red, which 
tends to prevent the metal from melt- 
ing. The metal must not be used too 
hot, otherwise it will melt the mold By 
a little careful manipulation many pieces 
can be cast with these molds. 

III. — New iron or brass molds must 
t>e blued before they can be used for 


casting purposes. This is done by 
placing the mold face downward on a 
charcoal fire, or by swabbing with sul- 
hunc acid, then placing over a gas 
ame or charcoal fire until the mold is 
perfectly oxidized. 

IV — A good substantial mold for 
small castings of soft metal is made of 
brass. ^ The expense of making the cast 
mold is considerable, however, and, on 
that account, some manufacturers are 
making their molds by electro-deposition. 
This produces a much cheaper mold, 
which can be made very quickly The 
electro-depo&itcd mold, however, is very 
frail in comparison with a brass casting, 
and consequently must be handled very 
carefully to keep its shape The elec- 
tro-deposited ones are made out of cop- 
per, and the backs filled in with a softer 
metal. The handles aie secured with 
screws. 

Plaster Molds. — Castings of any mcfal 
can be done m a plaster mold, provided 
the mold has dried, at a moderate heat, 
for several days Smoke the mold well 
with a brand of rosm to insure a full 
cast. Where there are only one or two 
ornaments or figures to cast, it may be 
done m a mold made out of dental plaster 
After the mold is made and set enough 
so that it can be taken apart, it should be 
placed in a warm place and left to dry 
for a day or two When leady to use 
the inside should be well smoked over 
a gaslight; the mold should be well 
warmed and the metal must not be too 
hot. Very good castings may be ob- 
tained this way, the only objection being 
the length of time needed for a thorough 
drying of the mold 

Temperature of Metal. — Metals for 
casting purposes should not be over- 
heated If any of the softer metals show 
blue colors after cooling it is an indi- 
cation that the metal is too hot The 
metal should be heated enough so that it 
can be poured, and the fimsned casting 
have a bright, clean appearance The 
mold may be very warm, then the metal 
need not be so hot for bright, clean cast- 
ings Some of the metals will not stand 
reheating too often, as this will cause them 
to run sluggish Britannia metal should 
not be skimmed or stirred too much, 
otherwise there will be too much loss in 
the dross 

CASTING IN WAX: 

See Modeling. 

CASTINGS, TO SOFTEN IRON: 

See Iron. 
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Purifying Rancid ^ Castor Oil. — To 
clean rancid castor oil mix 100 parts of 
the oil at 95° F. with a mixture of 1 part 
of alcohol (96 per cent) and 1 part of 
sulphuric acid. Allow to settle for 24} 
hours and then carefully decant from 
the precipitate Now wash with warm 
water, boiling for i hour, allow to settle 
for 24f hours in well closed vessels, after 
which time the purified oil may be taken 
ofi. 

How to Pour Out Castor Oil. — Any one 
who has tried to pour castor oil from a 
square, 5-gallon can, when it is full, 
knows how difficult it is to avoid a mess 
This, however, may be avoided by hav- 
ing a hole punched in the cap which 
screws onto the can, and a tube, 2 inches 
long and | of an inch in diameter, sol- 
dered on. With a wire nail a hole is 
punched in the top of the can between the 
screw cap and the edge of the can This 
will admit air while pouring Resting 
the can on a table, with the screw-cap 
tube to the rear, the can is carefully tilted 
forward with one hand and the shop 
bottle held in the other. In this way the 
bottle may be filled without spilling any 
of the oil and that, too, without a funnel 
It is preferable to rest the can on a table 
when pouring from a 1- or 2-galion 
square varnish can, when filling shop 
bottles. With the opening to the rear, 
the can is likewise tilted forward slowly 
so as to allow the surface of the liquid to 
become “at rest.” Even mobile liqmds, 
such as spirits of turpentine, may be 
poured into shop bottles without a fun- 
nel. Of course, the main thing is that 
the can be lowered slowly, otherwise the 
first portion may spurt out over the bot- 
tle With 5-gallon round cans it is 
possible to fill shop bottles in the same 
manner by resting the can on a box or 
counter When a funnel is used for non- 
greasy liquids, the funnel may be slightly 
raised with the thumb and little finger 
fiom the neck of the bottle, while hold- 
ing the bottle by the neck between the 
middle and ring fingers, to allow egress 
of air. 

Tasteless Castor Oil. — 

L — Pure castor oil 1 pint 

Cologne spirit 3 nuidounces 

Oil of winter- 

green . 40 minims 

Oil of sassafras 20 minims 
Oil of anise . . 15 minims 

Saccharine. . 5 grams 

Hot water, a sufficient quantity. 

Place the castor oil in a gallon bottle. 


Add a pint of hot water and shake vig- 
orously for about 15 minutes. Then 
pour the mixture into a vessel with a 
stopcock at its base, and allow the mix- 
ture to stand tor 12 hours Draw off 
the oil, excepting the last portion, which 
must be rejected Dissohe the essential 
oils and saccharine in the cologne spirit 
and add to the washed castor oil 

II. — First prepare an aromatic solution 
of saccharine as follows: 

Refined saccharine. 25 parts 
Vanillin . 5 parts 

Absolute alcohol . 950 parts 

Oil of cinnamon ... 20 parts 

Dissolve the saccharine and vanillin 
in the alcohol, then add the cinnamon oil, 
agitate well and filter. Of this liquid add 
20 parts to 980 parts of castor oil and 
mix by agitation Castor oil, like cod- 
liver ofi, may be rendered nearly taste- 
less, it is claimed, by treating it as fol- 
lows Into a matrass of suitable size put 
50 parts of freshly roasted coffee, ground 
as fine as possible, and 25 parts of puri- 
fied and freshly prepared bone or ivory 
black Pour over the mass 1,000 parts 
of the oil to be deodorized and rendered 
tasteless, and mix Cork the container 
tightly, put on a water bath, and raise 
the temperature to about 140° F Keep 
at this heat from 15 to 20 minutes, then 
let cool down, slowly, to 90°, at which 
temperature let stand for S hours 
Finally filter, and put up in small, well- 
stoppered bottles. 

III — Vanillin . . 3 grains 

Garantose. . . 4 grains 

01 menth. pip . . 8 minims 

Alcoholis . . . 3 drachms 

Ol. ricinus . 12 ounces 

01 olivse (im- 
ported) , quan- 
tity sufficient . 1 pint 

M ft. sol. 

Mix vanillin, garantose, ol. menth. 
pip. with alcohol and add castor oil and 
olive oil. 

Dose. One drachm to 2 fluidounces. 

IV — The following keeps well: 

Castor oil 24 parts 

Glycerine 24 parts 

Tincture of orange 
peel ... 8 parts 

Tincture of senega 2 parts 

Cinnamon water 
enough to make 100 parts 

Mix and make an emulsion. Dose is 
1 tabiespoonful 

V. — One part of common cooking mo- 
lasses to 2 of castor oil is the best dis- 
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guise for the taste of the oil that can be 
used. 

VL— Castor oil . . . ounces 

Powdered acacia. 2 drachms 

Sugar . 2 drachms 

Peppermint water. 4 ounces 

Triturate the sugar and acacia, adding 
the oil gradually, when these have been 
thorou^ly incoiporated add the pep- 
permint water in small portions, tritu- 
rating the mixture until an emulsion is 
formed. 

VII — This formula for an emulsion 
is said to yield a fairly satisfactory prod- 
uct. 


Castor oil 

500 c c. 

Mucilage of acacia 

125 c c 

Spirit of gaultheria 

10 grams 

Sugar 

Sodium bicarbonate 

1 gram 

1 gram 

. — Castor oil 

1 ounce 

Compound tinc- 
ture of carda- 

mom 

4 drachms 

Oil of wintergreen 

3 drops 

Powdered acacia 

3 drachms 

Sugar 

2 drachms 

Cinnamon water 

enough to 

make 4 ounces. 

— Castor oil 

12 ounces 

Vanillin 

3 grains 

Sacchanne 

4 grains 

Oil of peppermint 

8 minims 

Alcohol 

3 drachms 


Olive oil enough to make 1 pint. 
In any case, use only a fresh oil. 


How to Take Castor Oil. — The disgust 
for castor oil is due to the odor, not to the 
taste If the patient grips the nostrils 
firmly before pouring out the dose, 
drinks the oil complacently, and then 
thoroughly cleanses the mouth, lips, 
larynx, etc., with water, removing the 
last vestige of the oil before removing 
the fingers, he will not get the least taste 
from the oil, which is bland and taste- 
less. It all depends upon preventing any 
oil from entering the nose during the 
time while there is any oil present 

Castor-Oil Chocolate Lozenges. — 
Cacao, free from oil . 250 parts 

Castor oil . . 250 parts 

Sugar, pulverized. 500 parts 

Vanillin sugar. . . 5 parts 

Mix the chocolate and oil and heat in 
the water, both under constant stirring. 
Have the sugar well dried and add, stir- 
ring constantly, to the molten mass. 
Continue the heat for 30 minutes, then 
pour out and divide into lozenges in the 
usual way 


CAT DISEASES AND THEIR REME- 
DIES: See Insecticides and Veteri- * 
nary Formulas. 

CATATYPY. 

It is a well-known fact that the reac- 
tions of the compounds of silver, plat- 
inum, and chromium m photographic 
processes are generally voluntary ones 
and that the light really acts only as an 
accelerator, that is to say the chemical 
properties of the preparations also change 
in the dark, though a longer time is re- 
quired when these preparations are ex- 
posed to the light under a negative, the 
modification ox their chemical proper- 
ties IS accelerated m such a way tnat„ 
through the gradations of the tone- 
values in the negative, the positive print 
is formed Now it has been found that 
we also have such accelerators m ma- 
terial substances that can be used in the 
light, the process being termed catalysis. 
It IS remaikable that these substances, 
called catalyzers, apparently do not take 
part in the process, but bring about 
merely by their presence, decomposition 
or combination of other bodies during or 
upon contact Hence, catalysis may be 
defined, in short, as the act of changing: 
or accelerating the speed of a chemical 
reaction by means of agents which ap« 
pear to remain stable 

Professor Ostwald and Dr. O Gros, 
of the Leipsic University, have given the 
name of ‘hatatypy’’ to the new copying 
process. The use of light is entirely 
done away with, except that for the sake* 
of convenience the manipulations are 
executed in the light. All that is neces- 
sary is to bring paper and negative into- 
contact, no matter Yvhether in the light 
or in the dark. Hence the negative (if 
necessary a positive may also be em- 
ployed) need not even be transparent, 
for the ascending and descending action 
of the tone values in the positive picture 
is produced only by the quantity in the 
varying density of the silver powder 
contained in the negative. Hence no- 
photographic (light) picture, but a ca- 
tatypic picture (produced by contact) is 
created, but the final result is the same 
Catatypy is carried out as follows: 
Pour dioxide of hydrogen over the nega- 
tive, which can be done without any 
damage to the latter, and lay a piece of 
paper on (sized or unsized, rough or 
smooth, according to the effect desired); 
by a contact lasting a few seconds the* 

E aper refceives the picture, dioxide of 
ydrogen being destroyed From a 
single application several prints can be^ 
made. The acquired picture — still in- 
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visible — may now in the further course 
of. the process, have a reducing or oxy- 
dizing action As picture-producing 
bodies, the large group of iron salts are 
above all eminently adapted, but other 
substances, such as chromium, manga- 
nese, etc., as well as pigments with glue 
solutions may also be employed The 
development takes place as follows: 
When the paper which^ has been in con- 
tact with the negative is drawn through 
a solution of ferrous oxide, the protoxide 
IS transformed into oxide by the per- 
oxide, hence a yellow positive picture, 
consisting of iron oxide, results, which 
can be readily changed into other com- 
pounds, so that the most varying tones of 
color can be obtained ^ With the use of 
pigments, in conjunction with a glue 
solution, the action is as follows In the 
places where the picture is, the layer with 
the pigments becomes insoluble and all 
other dye stuffs can be washed off with 
water. 

The chemical inks and reductions, as 
well as color pigments, of which the pic- 
tures consist, have been carefully tested 
and are composed of such as are known 
to possess unlimited durability 

After a short contact, simply immerse 
the picture in the respective solution, 
wash out, and a permanent picture is ^ 
obtained. 

CATERPILLAR DESTROYERS : 

See Insecticides. 

CATGUT: 

Preparation of Catgut Sutures. — The 
catgut IS stretched tightly over a glass 
plate tanned in 5 per cent watery extract 
of quebracho, washed for a short time in 
water, subjected to the action of a 4 per 
cent formalin solution for 24 to 48 hours, 
washed in running water for 24 hours, 
boiled in water for 10 to 15 minutes, 
and stored in a mixture of absolute al- 
cohol with 5 per cent glycerine and 4 per 
cent carbolic acid. In experiments on 
dogs, this suture material in aseptic 
wounds remained intact for 65 days, and 
was absorbed after 83 days In infected 
wounds it was absorbed after 32 days 

CATSUP (ADULTERATED): 

See Poods, 

CATTLE DIPS AND APPLICATIONS: 

See Disinfectants and Insecticides. 

CEILING CLEANERS: 

See Cleaning Preparations and Meth- j 
ods, and also Household Formulas. 


CELERY COMPOUND. 
Celery (seed ground) . 
Coca leaves (ground). 
Black haw (ground) . 
Hyoscyamus leaves 
(pound) . . . 

Podophyllum (pow- 
dered) 

Orange peel (ground) 
Sugar (granulated) . 
Alcohol . , . 

Water, q s ad 
Mix the alcohol with 


25 parts 
25 parts 
25 parts 

12 J parts 

10 parts 
6 parts 
100 parts 
150 parts 
400 parts 
150 parts of 


water and macerate drugs for 24 hours; 
pack in percolator and pour on men- 
struum tul 340 parts is obtained ; dis- 
solve sugar in it and strain 


CELLS, SOLUTIONS AND FILLERS 
FOR BATTERY: 

See Battery Solutions and Fillers 

CELLARS, WATERPROOF: 

See Household Formulas. 

CELLOIDIN PAPER; 

See Paper. 


CeUuloid 

New Celluloid. — M Ortmann has as- 
certained that turpentine produced by 
the Ptnus lanXy generally denominated 
Vemce turpentine, in combination with 
acetone (dimethyl ketone), yields the best 
results; but other turpentines, such as 
the American from the Finns australis^ 
the Canada turpentine from the Finns 
balsamea, the French turpentine from 
the Finns 'maritima, and ketones, such 
as the ketone of methyl-ethyl, the ketone 
of dinaphthyl, the ketone of methyl- 
oxynaphthyl, and the ketone of dioxy- 
naphthyl, may be employed. 

To put this process in practice, 
parts of pyroxyhne is prepared in the 
usual manner, and mixed with 65 parts 
of turpentine, or 250 parts of ketone and 
250 parts of ether; 500 parts or 750 parts 
of methyl alcohol is added, and a col- 
orant, such as desired Instead of tur- 
pentine, rosins derived from it may be 
employed. If the employment of cam- 
phor is desired to a certain extent, it may 
be added to the mixture. The whole is 
shaken and left at rest for about 12^ hour^ 
It IS then passed between hot rollers, and 
finally pressed, cut, and dned, like or- 
dinary celluloid. 
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The product thus obtained is without 
odor, when camphor is not employed, 
and in appearance and properties it can- 
not be distinguished from ordinary cel- 
luloid, while the expense of production is 
considerably reduced 

Formol Albumen for Preparation of 
Celluloid. — Formol has the pioperty of 
forming combinations with most albu- 
minoid substances These are not iden- 
tical with reference to plasticity, and the 
use which may be derived from them for 
the manufacture of plastic substances 
This difference explains why albumen 
should not be confounded with gelatin 
or casein With this in view, the Societc 
Anonyme rOyonnaxienne has originated 
the following processes 

I — The albumen may be that of the 
egg or that of the blood, which are readily 
found in trade The formolizmg may 
be effected m the moist state or in the 
dry state The dry or moist albumen 
is brought into contact with the solution 
of commercial foimol diluted to 5 or 10 
per cent for an hour Caie must be 
taken to pulverize the albumen, if it is 
dry The formol penetrates rapidly 
into the albuminoid matter, and is fil- 
tered or decanted and washed with 
water until all the formol in excess has 
completely disappeared, this it is easy to 
ascertain by means of aniline water, 
which produces a turbid white as long 
as a trace of formic aldehyde remains 

The formol albumen is afterwards 
dried at low temperature by submitting 
it to the action of a current of dry air at 
a temperature not exceeding 107° F 
Thus obtained, the product appeals as 
a transparent corneous substance On 
pulverizing, it becomes opaque and loses 
its transparency It is completely in- 
soluble in water, but swells in this 
liquid. 

II — The formol albumen is reduced 
to a perfectly homogeneous powder, and 
mixed intimately with the plastic matter 
before rolling This cannot be con- 
sidered an adequate means for effecting 
the mixture It is necessary to introduce 
the formol albumen, in the course of the 
moistening, either by making an emul- 
sion with camphor alcohol, or by mixing 
it thoroughly with nitro-cellulose, or by 
making simultaneously a thorough mix- 
ture of the three substances When the 
mixture is accomplished, the paste is 
rolled according to the usual operation 
The (quantity of formol albumen to add 
IS variable, being diminished according 
to the quantity of camphor. 

Instead of adding the desiccated for- 


mol albumen, it^ may previously be 
swollen in w^ater in order to render it 
more malleable 

Instead of simple water, alkalimzed or 
acidified water may be taken for this pur- 
pose, or even alcoholized ^\atc^. The 
albumen, then, should be pressed be- 
tween paper or cloth, in order to remove 
the excess of moisture 

Plastic Substances of Nitro -Cellulose 
Base. — To manufacture plastic substances 
the Compagme Franqaise du Celluloid 
commences by submitting casein to a 
special operation It is soaked with a 
solution of acetate of uiea in alcohol, 
for 100 parts of casein 5 parts of acetate 
of urea and 50 paits of alcohol are em- 
ployed The mass swells, and in 48 
hours the casein is thoroughly penetrat- 
ed. It is then ready to be mcoiporated 
with the camphored mtro-cellulose The 
mtro-cellulose, having received the addi- 
tion of camphor, is soaked in the alcohol, 
and the mass is well mped The casein 
piepared as described is introduced into 
the mass The whole is mixed and left 
at rest for 2 days 

The plastic pulp thus obtained is 
rolled, cut, and dried like ordinary cel- 
lulose, and the same processes and 
apparatus The pulp may also be con- 
veited into tubes ana other forms, like 
ordinary celluloid 

It is advisable to subject the improved 
plastic pulp to a treatment with formal- 
dehyde for the purpose of rendering in- 
soluble the casein incorporated in the 
celluloid. The plastic product of nitro- 
cellulose base, thus obtained, presents 
in employment the same general proper- 
ties as ordinary celluloid It may be 
applied to the various manufacturing 
processes in use for the preparation oi 
articles of all kinds, and its cost price 
diminishes more or less according to the 
proportion of casein associated with the 
ordinary celluloid In this plastic prod- 
uct various colorants may be incor- 
porated, and the appearance of shell, 
earl, wood, marble, or ivory may also 
e imparted 

Improved Celluloid. — This product is 
obtained by mingling with celluloid, un- 
der suitable conditions, gelatin or strong 
glue of gelatin base Iti s clear that the 
replacement of part of the celluloid by 
the gelatin, of which the cost is much 
less, lowers materially the cost of the 
final product The result is obtained 
without detriment to the qualities of the 
objects These are said to be of superior 
properties, having more firmness than 
those of celluloid And the new material 
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is worked more readily tkan tke celluloid 
employed alone 

The new product may be prepared in 
open air or in a closed vessel under pres- 
sure When operated in the air, the gel- 
atin is first immersed cold (in an^ form, 
and in a state more or less ]^re) in alco- 
hol marking about 140° F , with the 
addition of a certain quantity (for exam- 
ple, 5 to 10 per cent) of crystalhzable 
acetic acid In a few hours the material 
has swollen considerably, and it is then 
introduced in alcohol of about 90 per cent, 
and at the same time the celluloid pulp 
(camphor and gun cotton), taking care 
to add a little acetone The proportion 
of celluloid in the mixture may be 50 to 
75 per cent of the weight of the gelatin, 
more or less, according to the result 
desired After heating the mixture 
slightly, it IS worked, cold, by the rollers 
ordinarily employed for celluloid and i 
other similar pastes, or by any other suit- 
able metnods 

The preparation in a closed vessel does 
not differ from that which has been de- 
scribed, except for the introduction of 
the mixture of gelatin, celluloid, alco- 
hol, and acetone, at the moment when 
the heating is to be accomplished m an 
autoclave heated with steam, capable of 
supporting a pressure of 2 to 5 pounds, 
and furnished with a mechanical agita- 
tor This method of proceeding abridges 
the operation considerably , the paste 
comes from the autoclave well min- 
gled, and IS then submitted to the 
action of rollers There is but httle 
work in distilling the alcohol and acetic 
acid in the autoclave These may be 
recovered, and on account of their evap- 
oration the mass presents the desired 
consistency when it reaches the rollers 
Whichever of the two methods of prep- 
aration may be employed, the sub- 
stance may be rolled as in the ordinary 
process, if a boiler with agitator is made 
use of, the mass may be produced in any 
form. 

Preparation of Uninflammable Cellu- 
loid. — The operation of this process^ by 
Woodward is the following In a receiver 
of glass or porcelain, liquefied fish glue 
and gum arabic are mtroduced and 
allowed to swell for 24 hours in a very 
dry position, allowing the air to circulate 
freely The receiver is not covered. 
Afterwards it is heated on a water bath, 
and the contents stirred (for example, 
by means of a porcelain spatula) until 
the gum is completely liquefied 
heating of the mass should not exceed 
77° E. Then the gelatin is added m 


such a way that there are no solid pieces. 
The receiver is removed from the water 
bath and colza oil added, while agitating 
anew When the mixture is complete 
it IS left to repose for 24 hours 

Before cooling, the mixture is passed 
through a sieve in order to retain the 
pieces which may not have been dis- 
solved After swelling, and the dissolu- 
tion and purification by means of the 
sieve, it is allov-ed to rest still m the 
same position, with access of air The 
films formed while cooling may be re- 
moved The treatment of celluloid 
necessitates employing a solution com- 
pletely colorless and clear The cellu- 
loid to be treated while it is still in the 
pasty state should be in a receiver of 
glass, porcelain, or similar material 

The mass containing the fish glue is 
poured in, drop by drop, while stirring 
carefully, taking care to pour it m the 
middle of the celluloid and to increase 
the surface of contact 

When the mixture is complete, the cel- 
luloid is ready to be employed and does 
not produce name when exposed * 

The solution of fish glue may be pre- 
pared by allowing 200 parts of it to swell 
for 48 hours in 1,000 parts of cold dis- 
tilled water. It is then passed through 
the sieve, and the pieces which may re- 
main are broken up, in order to mingle 
them thoroughly with the water Ten 
parts of kitchen salt are then added, and 
the whole mass passed through the 
sieve 

This product may be utilized for the 
preparation of photographic films or for 
those used for cinematographs, or for 
replacing hard caoutchouc for the insu- 
lation of electric conductors, and for the 
preparation of plastic objects. 

Substitute for Camphor in the Prepa- 
ration of Celluloid and Applicable to Other 
Purposes. — In this process commercial 
oil of turpentine, after being rectified by 
distillation over caustic soda, is subjected 
to the action of gaseous chlorhydric acid, 
in order to produce the solid mono- 
chlorhydrate of turpentine. After hav- 
ing, by means of the press, extracted the 
liquid monochlorhydrate, and after 
several washings with cold water, the 
solid matter is desiccated and introduced 
into an autoclave apparatus capable of 
resisting a pressure of 6 atmospheres 
Fifty per cent of caustic soda, calculated 
on the weight of the monochlorhydrate, 
and mingled with an equal quanti"^ of 
alcohol, IS added m the form of a thick 
solution The apparatus is closed and 
heated for several hours at the temper- 
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ature of 284° to 302° F The material 
is washed seveial times for freeing it 
from the mingled sodium chloride and 
sodium hydrate, and the camphor re- 
sulting from this operation is treated in 
the following manner 

In an autoclave constructed for the 
purpose, camphene and water strongly 
mixed with sulphuric acid are introduced 
and heated so as to attain 9 pounds of 
pressure Then an electric cunent is 
applied, capable of producing the de- 
composition of water The mass is 
constantly stirred, either mechanically 
or more simply by allowing a little of the 
steam to escape by a tap In an hour, 
at least, the material is drawn from the 
apparatus, washed and dried, sublimed 
according to need, and is then suitable 
for replacing camphor in its industrial 
employments, for the camphene is con- 
verted entirely or in greater part into 
camphor, either right-hand camphor, or 
a product optically inactive, accoiding 
to the origin of the oil of turpentine made 
use of. 

* In the electrolytic oxidation of the 
camphene, instead of using acidulated 
water, whatever is capable of furnishing, 
under the influence of the electric cur- 
rent, the oxygen necessary for the reac- 
tion, such as oxygenized water, barium 
bioxide, and the permanganates, may be 
employed 

Plastic and Elastic Composition. — 
Formaldehyde has the property, as known, 
of removing from gelatin its solu- 
bility and its fusibility, but it has also 
another property, prejudicial in certain 
applications, of rendering the composi- 
tion hard and friable In order to 
remedy this prejudicial action M De- 
borda adds to the gelatin treated by 
ineans of formaldehyde, oil of turpen- 
tine, or a mixture of oil of tui pentine and 
German turpentine or Venice turpentine 
The addition removes from the composi- 
tion its friability and hardness, imparting 
to it great softness and elasticity The 
effect IS accomplished by a slight pro- 
portion, 5 to 10 per cent 

Production, of Substances Resembling 
Celluloid. — Most of the substitutes for 
camphor in the preparation of celluloid 
are attended with inconveniences limiting 
their employment and sometimes caus- 
ing their rejection. Thus, in one case 
the celluloid does not allow of the prepa- 
ration of transparent bodies; in another 
it occasions too much softness m the 
products manufactuued; and in still an- 
other it does not allow of pressing, fold- 
ing, or other operations, because the mass 


IS too brittle; in still others combinations 
arc produced which in time are affected 
unfavorably by the coloiing substances 
employed 

Callenberg has found that the haloge- 
nous derivatives of etherized oils, prin- 
cipally oil of turpentine, and especially 
the solid chloiide of turpentine, which is 
of a snowy and brilliant white, and of 
agreeable odor, are suitable for yielding, 
cither alone or mixed with camphor or 
one of its substitutes, and combined by 
ordinary means with nitrated cellulose, 
or other ethers of cellulose, treated with 
acetic ether, a celluloidic product, which, 
it IS said, IS not inferior to ordinary cellu- 
loid and has the advantage of reduced 
cost 

Elastic Substitute for Celluloid — 
Acetic cellulose, like nitro-cellulose, can 
be converted into an elastic corneous 
compound The substances particu- 
larly suitable for the operation are or- 
anic substances containing one or more 
ydroxy, aldehydic, amide, or ketonic 
groups, as well as the acid amides Prob- 
ably a bond is formed when these com- 
binations act on the acetate of cellulose, 
but the ^ bond cannot well be defined, 
considering the complex nature of the 
molecule of cellulose According to the 
mode of preparation, the substance^ 
obtained form a hard mass, more or less 
flexible In the soft state, copies of en- 
graved designs can be reproduced in 
their finest details When hardened, 
they can be cut and polished In cer- 
tain respects they resemble celluloid, 
without its inflammability, and they can 
be employed in the same manner They 
can be produced by the following meth- 
ods — ^the Lederer process 

L — Melt together 1 part of acetate of 
cellulose and 1 J parts of phenol at about 
the temperature of 104° to 122° F Wheni 
a clear solution is obtained place the 
mass of reaction on plates of glass or 
metal slightly heated and allow it to cool 
gradually After a rest of several days 
the mass, which at the outset is similar 
to caoutchouc, is hard and forms flexible^ 
plates, which can be worked like cellu- 
loid 

n. — Compress an intimate mixture of 
equal parts of acetic cellulose and hy-/ 
drate of chloride or of aniline, at a teni’^ 
perature of 122° to 140° F , and proceed?^ 
as in the previous case 

In the same way a ketone may be em-| 
ployed, as acetophenone, or an acid^ 
amide, as acetamide. ^ ^ ^ 

III, — A transparent, celluloid-like sub^ 
stance which is useful for the produc-^ 
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iion of plates, tubes, and other articles, 
but especially as an underlay for sensitive 
films m photography, is produced by 
dissolving 1 8 parts, by weight, of nitro- 
cellulose in 16 parts of glacial acetic acid, 
with heating and stirring and addition 
of 5 parts of gelatin After this has 
swelled up, add 7 5 parts, by weight, of 
ulcohoi (96 per cent), stirring constantly 
The syrupy product may be pressed into 
molds or poured, after further dilution 
with the said solvents in the stated pro- 
portion, upon glass plates to form thin 
layers The dried articles are well 
washed with water, which may contain a 
trace of soda lye, and dried again Pho- 
tographic foundations produced in this 
manner do not change, nor attack the 
layers sensitive to light, nor do they be- 
come electric, and in developing they 
remain flat 

IV — ^Viscose is the name of a new 
product of the class of substances like 
celluloid, pegamoid, etc , substances hay- 
ing most varied and valuable appli- 
cations It is obtained directly from 
cellulose by masceratmg this substance 
in a 1 per cent dilution of hydrochloric 
acid The maceration is allowed to con- 
tinue for several hours, and at its close 
the liquid is decanted and the residue 
IS pressed off and washed thoroughly 
The mass (of which we will suppose 
there is 100 grams) is then treated with a 
^0 per cent aqueous solution of sodium 
hydrate, which dissolves it The solu- 
tion is allowed to stand for S days in a 
tightly closed vessel, 100 grams carbon 
disulphide are then added, the vessel 
closed and allowed to stand for 12 hours 
longer, when it is ready for purification 
Viscose thus formed is soluble in water, 
cold or tepid, and yields a solution of a 
pale brownish color, from which it is 
precipitated by alcohol and sodium 
chloride, which purifies it, but at the 
expense of much of its solubility A so- 
lution of the precipitated article is color- 
less, or of a slightly pale yellow. Under 
the action of heat, long continued, vis- 
cose IS decomposed, yielding cellulose, 
caustic soda, and carbon disulphide 

See also Casein for Celluloid Substi- 
tutes 

Celluloid of Reduced Inflammahility. 
— I — A practicable method consists in 
incorporating silica, which does not 
harm the essential properties of the cel- 
luloid The matenal is divided by the 
usual methods, and dissolved by means 
of the usual solvents, to which silica has 
been added, either in the state of amylic, 
^hyhc, or methylic silii^te, or in the state 


of any ether derivative of silicic acid. 
The suitable proportions vary according 
to the degree of inflammability desired, 
and according to the proportion of silica 
in the ether derivative employed, but 
sufficient freedom from inflammability 
for practical purposes is attained by the 
following proportions Fifty-five to 65 
parts in volume of the solvent of the 
cellnloid, and 35 to 45 parts of the de- 
rivative of silicic acid 

When the ether derivative is in the 
solid form, such, for instance, as ethyl 
disilicate, it is brought to the liquid state 
by means of any of the solvents The 
umon of the solvent and of the derivative 
is accomplished by mixing the two 
liquids and shaking out the air as 
much as possible The incorporation 
of this mixture with the celluloid, pre- 
viously divided or reduced to the state of 
cffips, is effected by pourmg the mixtoe 
on the chips, or inversely, shaking or stir- 
ring as free from the air as possible The 
usual methods are employed for the des- 
iccation of the mass A good result 
is obtained by drying very slowly, pref- 
erably at a temperature not above 10® 
C. (50® F ) The resulting residue is a 
new product scarcely distinguished from 
ordinary celluloid, except that the in* 
herent inflammability is considerably 
reduced It is not important to employ 
any individual sihcate or derivative ^ A 
mixture of the silicates or derivatives 
mentioned will accomplish the same 
results. 

II. — Any Ignited body is extinguished 
in a gaseous medium which is unsuitable 
for combustion; the attempt has there- 
fore been made to find products capable 
of producing an uninflammable gas; and 
products have been selected that yield 
chlorine, and others producing bromine; 
it is also necessary that these bodies 
should be soluble in a solvent of cellu- 
loid, therefore, among chlorated prod- 
ucts, ferric chloride has been taken; this 
is soluble in the ether-alcohol mixture. 

This is the process: An ether-alcohol 
solution of celluloid is made; then aia 
ether-alcohol solution of ferric perchlor- 
ide The two solutions are mingled, and 
a clear, syrupy liqmd of yellow color, 
yielding no precipitate, is obtained. The 
liquid IS poured into a cup or any suit-' 
able vessel, it is left for spontaneous 
evaporation, and a substance of sh^^- 
eolor is produced, which, after washii^ 
and drying, effects the desired result^ 
The celluloid thus treated loses non^ cl 
’ its properties in pliability and trai^ 
parency, and is not only uninffamma^^ ^ 
but also incombustible. ^ i 
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Of bromated compounds, calcium 
bromide has been selected, which pro- 
duces nearly the same result, the product 
obtained fuses in the flame, outside, it is 
extinguished, without the power of igni- 
tion 

It may be objected that fen ic perchlor- 
ide and calcium bromide, being soluble 
in water, may present to the celluloid a 
surface capable of being affected by 
moist air, but the mass of celluloid, not 
being liable to penetration by water, fixes 
the chlorinated or biommated product 
Still, as the celluloid undergoes a slight 
decomposition, on exposure to the light, 
allowing small quantities of camphor to 
evaporate, the surface of the perchloiin- 
ated celluloid may be fixed by immer- 
sion in albuminous water, aftei previous 
treatment with a solution of oxalic acid, 
if a light yellow product is desired 

For preventing the calcium bromide 
from eventually oozing on the surface of 
the celluloid, by reason of its deliques- 
cence, it may be fixed by immersing the 
celluloid in water acidulated with sul- 
phuric acid For industrial products, 
such as toilet articles, celluloid with fer- 
ric perchloride may be employed 

Another method of prepaimg an un- 
inflammable celluloid, based on the prin- 
ciple above mentioned, consists m mix- 
ing bromide of camphor with cotton 
powder, adding castor oil to soften the 

E roduct, m order that it may be less 
rittle. The latter product is not in- 
combustible, but it is uninflammable, 
and its facility of preparation reduces at 
least one-half the apparatus ordinarily 
made use of in the manufacture of cellu- 
loid The manufacture of this product 
is not at all dangerous, for the camphor 
bromide is strictly uninflammable, and 
may be melted without any danger of 
dissolving the gun cotton 

III — Dissolve 25 parts of ordinary 
celluloidin in 250 parts of acetone and 
add a solution of 50 purls of magnesium 
chloride in 150 parts of alcohol, until a 
paste results, which occurs with a pro- 
portion of about 100 parts of the former 
solution to 20 parts of the latter solution 
This paste is carefully mixed and worked 
through, then dried, and gives an abso- 
lutely incombustible material 

IV — Glass-hke plates which are im- 
pervious to acids, salts, and alkalies, 
flexible, odorless, and infrangible, and 
still possess a transparency similar to 
ordinary glass, are said to be obtained 
by dissolving 4 to 8 per cent of collodion 
wool (soluble pyroxylin) in 1 per cent of 
ether or alcohol ana mixing the solution 
with 2 to 4 per cent of castor oil, or a 


similar non-resimfymg oil, and with 4 to 
6 per cent of Canada balsam The in-, 
flammability of these plates is claimed to* 
be much less than with others of collo- 
dion, and may be almost entirely obxial- 
ed by admixture of magnesium chloride 
An addition of zinc white produces the 
appearance of ivory 

Solvents for Celluloid — Celluloid dis- 
solves in acetone, sulphuric ether, alco- 
hol, oil of turpentine, benzine, amyl 
acetate, etc , alone, or in various com- 
binations of these agents The follow- 
ing are some proportions for solutions 
of celluloid 


I — Celluloid 
Amyl acetate 
Acetone 
Sulphuric ether 

II —Celluloid 

Sulphuric ether 
Acetone 
Amyl acetate 
Camphor 

III —Celluloid , 
Alcohol 
Camphor 

IV.— Celluloid 

Amyl acetate 

V —Celluloid . 
Amyl acetate 
Acetone 


5 parts 
10 parts 
16 parts 
16 parts 

10 parts 
30 parts 
30 parts 
30 parts 
3 parts 

5 parti 
50 parts 
5 parts 

5 parts 
50 parts 

5 parts 
25 parts 
25 parts 


Softening and Cementing Celluloid. -y 
If celluloid IS to be warmed only suffi- 
ciently to be able to bend it, a bath m 
boiling water will answer In steam at 
120° C (248° F ), however, it becomes 
so soft that it may be easily kneaded like 
dough, so that one may even imbed iu it 
metal, wood, or any similar material If 
it be intended to soften it to solubility, 
the celluloid must then be scraped fine 
and macerated m 90 per cent alcohol, 
whereupon it takes on the character of 
cement and may be used to join broken 
pieces of celluloid together Solutions 
of celluloid may be prepared 1 With 
5 parts, by weight, of celluloid in 16 
parts, by weight, each of amyl acetate, 
acetone, and sulphuric ether 2 With 
10 parts, by weight, of celluloid in 30 
parts, by weight, each of sulphuric ether, 
acetone, amyl acetate, and 4 parts, by 
weight, camphor 3 With 5 jmrts, by 
weight, celluloid m 50 parts, by v/eight, 
alcohol and 5 parts, by weight, camphor 
4 With 5 parts, by weight, celluloid m 
50 parts, by weight, amyl acetate 5. 
Witn 5 parts, by weight, celluloid in 25 
parts, by weight, amyl acetate and 25 
parts, by weight, acetone. 
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It is often desirable to soften celluloid 
so that it will not break when hammered 
Dipping it m water warmed to 40° C. 
(104° F ) will sujffice for this 

Mending Celluloid. — Celluloid dishes 
which show cracks are easily repaired 
by brushing the surface repeatedly with 
alcohol, 3 parts, and ether, 4 parts, until 
the mass turns soft and can be readily 
squeezed together The pressure must 
be maintained for about one day. By 
putting only 1 part of ether in 3 parts of 
alcohol and adding a little shellac, a ce- 
ment for celluloid is obtained, which, 
applied warm, produces qmcker results 
Another very useful gluing agent for cel- 
luloid receptacles is concentrated acetic 
acid The celluloid fragments dabbed 
with it stick together almost instantane- 
ously. 

See also Adhesives for Methods of 
Mending Celluloid 

Printing on Celluloid. — Printing on 
celluloid may be done in the usual way 
Make ready the form so as to be perfectly 
level on the impression — that is, uniform 
to impressional touch on the face The 
tympan should be hard Bring up the 
^rm squarely, allowing for about a 3- or 
4-sheet cardboard to be withdrawn from 
the tympan when about to proceed with 
printing on the celluloid; this is to allow 
for the thickness of the sheet of celluloid. 
Use live but dry and well-seasoned roll- 
ers Special inks of different colors are 
made for this kind of presswork, in 
black a good card-job quality will be 
found about right, if a few drops of 
copal varnish are mixed with the ink 
before beginning to print. 

Colored Celluloid. — 

Black First dip into pure water, then 
into a solution of nitrate of silver, let dry 
in the light. 

Yellow* First immerse in a solution 
of nitrate of lead, then in a concentrated 
solution of chromate of potash. 

Brown. Dip into a solution of per- 
manganate of potash made strongly 
alkaline by the addition of soda 

Blue Dip into a solution of indigo 
neutralized by the addition of soda. 

Red First dip into a diluted bath of 
nitric acid; then into an ammomacal 
solution of carmine 

Green. Dip into a solution of verdi- 
gris. 

Aniline colors may also be employed 
but they are less permanent. 

Bleaching Celluloid. — If the celluloid 
has become discolored throughout, its 
whiteness can hardly be restored, but if 


merely superficially discolored, wipe with 
a woolen rag wet with absolute alcohol 
and ether mixed in equal proportions. 
This dissolves and removes a minute 
superficial layer and lays bare a new 
surface To restore tne polish rub 
brisklj^ first with a woolen cloth and fin- 
ish with silk or fine chamois A little 
jeweler’s rouge or putzpomade greatly 
facilitates matters Ink marks may be 
removed in the same manner Printer’s 
ink may be removed from celluloid by 
rubbing first with oil of turpentine and 
afterwards with alcohol and ether. 

Process of Impregnating Fabrics with 
Celluloid. — The fabric is first saturated 
with a dilute celluloid solution of the 
consistency of olive oil, which solution 
penetrates deeply into the tissue, dry 
quickly in a heating chamber and satu- 
rate with a more concentrated celluloid 
solution, about as viscous as molasses. 
If oil be added to the celluloid solution, 
the quantity should be small in the first 
solution, e g , 1 to 2 per cent, in the 
following ones 5 to 8 per cent, while the 
outer layer contains very little or no oil 
A fabric impregnated in this manner 
possesses a very flexible surface, because 
the outer layer may be very thin, while 
the interior consists of many flexible 
fibers surrounded by celluloid. 

CELLULOID CEMENTS AKD GLUES: 

See Adhesives. 

CELLULOID LACQUER: 

See Lacquer 

CELLULOID PUTTY: 

See Cements. 


Cements 

(See also Putties ) 

For Adhesive Cements intended for 
repairing broken articles, see Adhe- 
sives. 

Putty for Celluloid. — To fasten cellu- 
loid to wood, tin, etc , use a compound of 
2 parts shellac, 3 parts spirit of cam- 
phor, and 4 parts strong alcohol 

Plumbers’ Cement. — A plumbers’ ce- 
ment consists of 1 part blacfk rosin,, 
melted, and 2 parts of brickdust, thor- 
oughly powdered and dried 

Cement for Steam and Water Pi|)^— 
A cement for pipe joints is made as fol- 
lows; Ten pounds fine yellow ocher, 
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pounds ground litharge; 4 pounds whit- 
ing, and i pound of hemp, cut up fine 
Mi 3 . together thoroughly with linseed oil 
to about the consistency of putty 

Gutter Cement. — Stir sand and fine 
lime into boiled paint skins while hot and 
thick Use hot 

Cement for Pipe Joints. — A good ce- 
ment for making tight joints m pumps, 
pipes, etc , is made of a mixtuie of 15 
parts of slaked lime, 30 parts of graphite, 
and 40 parts of bai iiim sulphate The in- 
gredients are powdered, well mixed to- 

f ethei, and stirred up with 15 parts of 
oiled oil. A stifier preparation can be 
made by increasing the proportions of 
graphite and barium sulphate to 30 and 
40 parts respectively, and omitting the 
lime Another cement for the same 
purpose consists of 15 parts of chalk 
and 50 of graphite, giound, washed, 
mixed, and regiound to fine powder To 
this mixture is added 20 paits of ground 
litharge, and the whole mixed to a stiff 
paste with about 15 parts of boiled oil 
This last preparation possesses the ad- 
vantage of remaining plastic for a long 
time when stored m a cool place Finally, 
a good and simple mixture for tightening 
screw connections is made from powdered 
shellac dissolved in 10 per cent ammonia 
The mucinous mass is painted over the 
screw threads, after the latter have been 
thoroughly cleaned, and the fitting is 
screwed nome. The ammonia soon 
volatilizes, leaving behind a mass which 
hardens quickly, makes a tight joint, 
and IS impervious to hot and cold water 
Protection for Cement Work — A 
coating of soluble glass will impart to 
cement surfaces exposed to ammonia 
not only a protective covering, but also 
increased solidness 

Cemented surfaces can be protected 
from the action of the weather by re- 
peated coats of a green vitriol solution 
consisting of 1 part of green vitriol and 
S parts of water Two coatings of 5 
per cent soap water are said to render 
the cement waterproof ; after drying and 
rubbing with a cloth or brush, this coat- 
ing will become glossy like oil paint 
Thib application is especially recom- 
mended for sick rooms, since the walls 
call be readily cleaned by washing with 
soapy w'ater The coating is rendered 
more and more waterproof thereby. 
The green vitriol solution is likewise 
commendable for application on old and 
- new plastering, since it produces thereon 
waterproof coatings From old plas- 
termg the loose particles have first to be 
removed by washing 


Puncture Cement,— A patented prepa- 
ration for automatically repairing punc- 
tuies in bicycle tires consists of glycerine 
holding gelatinous silica or aluminuin 
hydrate m suspension Three volumes 
ol glycerine are mixed with 1 volume of 
liquid water glass, and an acid is stirred 
in. The resulting jelly is diluted with 3 
additional volumes of glycerine, and 
from 4 to 6 ounces of this fiuid are placed 
in each tire In case of puncture, the 
internal pi cssure of the air forces the fluid 
into the hole, which it closes 

To Fix Iron m Stone, — Of the quickly 
hardening cements, lead and sulphur, 
the latter is populaily employed It can 
be rendered still more suitable for pur- 
poses of pouring by the admixture of 
Portland cement, which is stirred into 
the molten sulphur in the ratio of 1 to 3 
parts by weiglit The stiength of the 
latter is increased by this addition, since 
the formation of so coaisc a crystalline 
structure as that of solidifying puic sul- 
phur IS disturbed by the powder added. 

White Portland Cement. — Mix togeth- 
ei feldspar, 40-100 parts, by weight; 
kaolin, 100 pails, limestone, 700 parts; 
magnesite, 20-40 parts, and sodium 
chloride, 2 5-5 parts, all as pure as 
possible, and heat to 1430° to 1500° C. 
(2606° to 2732° F ), until the whole has 
become sintered together, and forms a 
nice, white cemcnt-like mass 

Cement for Closing Cracks in Stoves.^ 
— Make a putty of reduced iron (iron 
by hydrogen) and a solution of sodium 
or potassium silicate, and force it into 
the crack. If the crack be a very nar- 
row one, make the iron and silicate into 
paste instead of putty This material 
grows firmer and harder the longer the 
mended article is used 

Cement for Waterpipe. — I — Mix to- 
gether 11 parts, by weight, Portland 
cement, 4 parts, by weight, lead white, 
1 part, by weight, litharge, and make to 
a paste with boiled oil in which 3 per 
cent of its weight of colophony has been 
dissolved 

II — Mix 1 part, by weight, torn-up 
wadding; 1 part, by weight, of quicklime, 
and 3 parts, by weight, of boiled oil. 
This cement must be used as soon as 
made 

Cement for Pallet Stones. — Place small 
pieces of shellac around the stone when 
m position and subject it to heat Often 
the lac spreads unevenly or swells up, 
and this, m addition to being unsightly, 
IS apt to displace the stone This can 
be avoided as follows* The pallets are 
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held m long sliding tongs Take a piece 
of shellac, heat it and roll it into a cylin- 
der between the fingers, again heat the 
extremity and draw it out into a fine 
thread This thread will bieak ofi;, leav- 
ing a point at the end of the lac. Now 
heat the tongs at a little distance from 
the pallets, testing the degree of heat by 
touching the tongs with the shellac 
When it melts easily, lightly touch the 
two sides of the notch with it, a very 
thin layer can thus be spread over them, 
and the pallet stone can then be placed 
in position and held until cold enough 
The tongs will not lose the heat sud- 
denly, so that the stone can easily be 
raised or lowered as required The pro- 
jecting particles of cement can be re- 
moved by a brass wire filed to an angle 
and forming a scraper To cement a 
ruby pm, or the hke, one may also use 
shellac dissolved in spirit, applied in the 
consistency of syrup, and liquefied again 
by means of a hot pincette, by seizing 
the stone wuth it 

DENTAL CEMENTS: 

Fairthome’s Cement. — Powdered ^lass, 
5 parts, powdered borax, 4 parts; silicic 
acid, 8 parts; zinc oxide, 200 parts 
Powder very finely and mix, then tint 
with a small quantity of golden ocher or 
manganese. The compound, mixed be- 
fore use with concentrated syrupy zmc- 
chloride solution, soon becomes as hard 
as marble and constitutes a very durable 
tooth cement 

Huebner’s Cement. — Zinc oxide, 500 0 
parts, powdered manganese, 1 5 parts, 
yellow ocher, powdered, 1 5-4 0 parts, 
powdered borax, 10 0 parts, powdered 
glass, 100 0 parts 

As a binding liquid it is well to use 
acid-free zinc chloride, which can be 
prepared by dissolving pure zinc, free 
from iron, in concentrated, pure, hydro- 
chloric acid, in such a manner that zinc 
is al-ways in excess When no more hy- 
drogen is evolved the zinc in excess is 
still left in the solution for some time. 
The latter is filtered and boiled down to 
the consistency of syrup 

Commercial zinc oxide cannot be em- 
ployed without previous treatment, be- 
cause it is too loose, the denser it is the 
better is it adapted for dental cements, 
and the harder the latter will be For 
this reason it is well, in order to obtain a 
dense product, to stir the commercial 
pure zinc oxide into a stiff paste with 
* water to which 2 per cent of mtric acid 
has been added; the paste is dried and 
heated for some time at white heat in a 
Hessian crucible. * 

6 


After cooling, the zinc oxide, thus ob- 
tained, IS very finely powdered and kept 
in hermetically sealed vessels, so that 
it cannot absorb carbonic acid. The 
dental cement prepared with such zinc 
oxide turns very hard and solidifies with 
the concentrated zmc-chloride solution in 
a few minutes 

Phosphate Cement. — Concentrate pure 
phosphoric acid till semi-solid, and mix 
aluminum phosphate with it by heat- 
ing For use, mix with zinc oxide to 
the consistency of putty The cement 
is said to set in 2 minutes 

Zinc Amalgam, or Dentists’ Zmc — 
This consists of pure zinc filings com- 
bined with twice their weight of mercury, 
a gentle heat being employed to render 
the union more complete It is best ap- 
plied as soon as made Its color is gray, 
and it IS said to be effective and durable. 

Sorel’s Cement. — Mix zinc oxide with 
half its bulk of fine sand, add a solu- 
tion of zinc chloride of 1 260 specific 
gravity, and rub the whole thoroughly 
together in a mortar The mixture 
must be applied at once, as it hardens 
very quickly 

Metalhc Cement. — Pure tin, with a 
small proportion of cadmium and suf- 
ficient mercury, forms the most lasting 
and, for ail practical purposes, the least 
objectionable amalgam Melt 2 parts 
of tin with 1 of cadmium, run it into in- 
gots, and reduce it to filings Form 
those into a fluid amalgam with mercury, 
and squeeze out the excess of the latter 
through leather Work up the solid 
residue in the hand, and press it into the 
tooth Or melt some beeswax in a pip- 
kin, throw in 5 parts of cadmium, and 
when melted add 7 or 8 parts of tin in 
small pieces Pour the melted metals 
into an iron or wooden box, ^nd shake 
them until cold, so as to obtain the alloy 
in a powder. This is mixed with 
3 times its weight of mercury in the palm 
of the hand, and used as above descnbed- 

CEMENT COLORS: 

See Stone ^ 

CEMENT, MORDANT FOR: 

See Mordants 


CEMENT, PAINTS FOR: ; 

See Paint 

CEMENT, PROTECTION OF, AQm^4 

ACID. , 

See Acid- Proofing. ? 
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CHAIK OF FIRE: 

See Pyrotechnics. 

CHAIRS (WATCH), TO CLEAN : 

See Cleaning Preparations and Meth- 
ods 

CHALK FOR TAILORS 

Knead together ordinary pipe clay, 
moistened with ultramarine blue ior 
blue, finely ground ocher for yellow, etc , 
until they are uniformly mixed, roll out 
into thin sheets, cut and pi css into wood- 
en or metallic molds, well oiled to pre- 
vent sticking, and allow to dry slowly at 
ordinary temperature or at a very gentle 
heat 


CHAPPED HANDS: 

See Cosmetics 

CHARTA SINAPIS : 

See Mustaid Paper 

CHARTREUSE: 

See Wines and Liquors. 


Ceramics 

GROUiro CERAMICS— LAYING OIL 
FOR: 

See Oil. 

Notes for Potters, Glass-, and Bnck- 
makers. — It is of the highest importance 
in selecting oxides, minerals, etc , for 
manufacturing different articles, for 
potters’ use, to secure pure goods, es- 
ecially in the pin chase of the following; 
icad, manganese, oxide of zinc, borax, 
whiting, oxide of iron, and oxide of 
cobalt. The different ingredients com- 
nsing any given color or glaze should 
e thoroughly mixed before being cal- 
cined, otherwise the mass will be of a 
streaky or variegated kind Calcination 
requires care, especially in the manu- 
facture of enamel colors Over-firing, 
particularly of colors or enamels com- 

f )osed in part of lead, borax, antimony, or 
itharge, causes a dullness of shade, or 
film, that reduces their value for decora- 
tive purposes, where clearness and bril- 
liancy are of the first importance 

To^ arrest the unsightly defect of 
^‘crazing,” the following have been the 
most successful methods employed, in 
the order given 

I — Flux made of 10 parts tincal, 4 
parts oxide of zinc; 1 part soda 


II.— A calcination of 5 parts oxide of 
zinc, 1 part pearl ash. 

Ill — Addition of raw oxide of zinc, 
6 pounds to each hundredweight of 
glaze 

To glazed brick and tile makers, whose 
chief dilhciilty appears to be the produc- 
tion of a slip to suit the contraction of 
their clay, and adheie strongly to either 
a clay or a burnt buck or tile, the follow- 
ing method may be recommended 

Mix together 

Ball clay . 10 parts 

Cornwall stone . 10 parts 

China clay . 7 parts 

Flint . . parts 

To be mixed and lawned one week 
before use 

To Cut Pottery. — Pottery or any soft 
or even hard stone substance can be cut 
without chipping by a disk of soft iron, 
the edge of which has been charged with 
emeiy, diamond, or other grinding pow- 
der, that can be obtained at any tool 
agency The cutting has to be done 
with a liberal supply of water fed con- 
tinually to the revolving disk and the 
substance to be cut 

BRICK AND TILEMAKERS’ GLAZED 
BRICKS : 

White. — When the buck or tile leaves 
the press, with a very soft brush cover the 
part to be glazed with No 1 Slip, after- 
wards dip tJie face in the same mixtuie. 


No. I Slip. — 

Same clay as brick 9 parts 

Flint 1 part 

Ball clay 5 parts 

China 4 parts 


Allow the brick to remain slowly dry- 
ing for 8 to 10 hours, then when moist 
dip in the white body 

White Body. — 

China clay . . ^4 parts 

Ball clay 8 parts 

Feldspar 8 parts 

Flint . 4 parts 

The brick should now be dried slowly 
but thoroughly, and when peifectly dry 
dip the face in clean cold water, and im- 
mediately afterwards in glaze 


Hard Glaze. — 

Feldspar ... 18 parts 
Cornwall stone . parts 

Whiting li parts 

Oxide of zinc . 1 1 parts 

Plaster of Pans. ... | part 
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Soft Glaze. — 

White lead 13 parts 

Feldspar . 20 parts 

Oxide of zinc . 3 parts 

Plaster of Pans . 1 part 

Flint glass 13 parts 

Cornwall stone 3J parts 

Pans white IJ parts 

Where clay is used that will stand a 
very high fire, the white lead and glass 
may be left out A wire brush should 
now be used to remove all superfluous 

f laze, etc , from the sides and ends of the 
rick, which is then ready for the kiln 
In placing, set the bricks face to face, 
about an inch space being left between 
the two glazed faces All the mixtures, 
after being mixed with water to the con- 
sistency of cream, must be passed 2 or 
3 times through a very fine lawn The 
kiln must not be opened till perfectly 
cold 

Process for Colored Glazes. — Use color, 
1 part, to white body, 7 parts Use 
color, 1 part, to glaze, 9 parts 

Preparation of Colors. — The specified 
ingredients should all be obtained finely 
ground, and after being mixed in the 
proportions given should, in a saggar or 
some clay vessel, be fired in the brick 
kiln and afterwards ground for use In 
firing the ingredients the highest heat 
attainable is necessary 

Turquoise — 


Oxide of zinc 

8 parts 

Oxide of cobalt 

IJ parts 

Grass Green. — 

Oxide of chrome 

6 parts 

Flint 

1 part 

Oxide of copper 

4 part 

Royal Blue. — 

Pure alumina 

20 parts 

Oxide of zinc . 

8 parts 

Oxide of cobalt 

4 parts 

Mazanne Blue.— 

Oxide of cobalt 

10 parts 

Pans white . . . 

9 parts 

Sulphate barytes 

1 part 

Red Brown. — 

Oxide of zinc 

40 parts 

Crocus of martis . 

6 parts 

Oxide of chrome 

6 parts 

Red lead . 

5 parts 

Boracic acid .... 

5 parts 

Red oxide of iron 

1 part 

Orange. — 

Pure alumina .... . 

5 parts 

Oxide of zinc. ... 

2 parts 

Bichromate of potash 

1 part 

Iron scale 

1 part 


Claret Brown. — 

Bichromate of potash. 2 parts 
Flint . . 2 parts 

Oxide of zinc ... . 1 part 

Iron scale. . . . 1 part 

Blue Green. — 

Oxide of chrome . 6 parts 

Flint ... 2 parts 

Oxide of cobalt . J part 

Sky Blue. — 

Flint . ... 9 parts 

Oxide of zinc . . .13 parts 

Cobalt ... 2 1 parts 

Phosphate soda .. . 1 part 

Chrome Green — 

Oxide of chrome . . 3 parts 

Oxide of copper 1 part 

Carbonate of cobalt ' 1 part 

Oxide of cobalt . . 2 parts 

Olive — 

Oxide of chrome . 3 parts 

Oxide of zinc . . 2 parts 
Flint . . 5 parts 

Oxide of cobalt 1 part 

Blood Red. — 

Oxide of zinc. . . 30 parts 

Crocus martis . 7 parts 

Oxide of chrome 7 parts 

Litharge . . 5 parts 

Borax . 5 parts 

Red oxide of iron . . 2 parts 

Black, — 

Chromate of iron. . 24 parts 

Oxide of nickel . 2 parts 

Oxide of tin . . . 2 parts 

Oxide of cobalt . . 5 parts 

Imperial Blue. — 

Oxide of cobalt . 10 parts 

Black color . 1 J parts 

Paris white . . 7| parts 

Flint . 2i parts 

Carbonate of soda . . 1 part 

Mahogany. — 

Chromate of iron 30 parts 
Oxide of manganese 20 parts 
Oxide of zinc ... 12 parts 

Oxide of tin . ... 4 parts 

Crocus martis . .... 2 parts 

Gordon Green. — 

Oxide of chrome. . .12 parts 
Paris white .... . - 8 parts 

Bichromate of potash. 4 J parts 
Oxide of cobalt .... f part 

Violet.— 

Oxide of cobalt 2 J parts 

Oxide of manganese. 4 parts 

Oxide of zinc 8 parts 

Cornwall stone 8 parts 
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Lavender. — 

Calcined oxide of zmc 5 parts 


Carbonate of cobalt 

1 part 

Oxide of nickel 

1 part 

Pans white 

1 part 

Brown. — 

Manganese 

4 parts 

Oxide of chrome 

2 parts 

Oxide of zmc 

4 parts 

Sulphate barytes 

2 parts 

Dove. — 

Oxide of nickel . . 

7 parts 

Oxide of cobalt 

2 parts 

Oxide of chrome 

1 part 

Oxide of flint 

18 parts 

Pans white 

3 parts 

Yellow Green. — 

Flint 

6 parts 

Pans white 

4 parts 

Bichromate of potash. 4?? parts 

Red lead 

2 parts 

Fluorspar 

2 parts 

Plaster of Pans 

parts 

Oxide of copper 

i part 

BODIES REQUIRING NO STAIN: 

Ivory. — 

Cane marl 

16 parts 

Ball clay 

12 parts 

Feldspar 

8 parts 

China clay 

6 parts 

Flint 

4 parts 

Cream. — 

Ball clay 

22 parts 

China clay 

54 parts 

Flint.. 

5 parts 

Feldspar . 

34 parts 

Cane marl 

12 parts 

Black. — 

Ball clay 

120 parts 

Ground ocher 

120 parts 

Ground manganese 

35 parts 

Buff.— 

Ball clay 

12 parts 

China clay 

10 parts 

Feldspar 

8 parts 

Bull nre clay 

16 parts 

Yellow ocher 

3 parts 

Drab.— 

Cane marl 

30 parts 

Ball clay 

10 parts 

Stone .... 

7 parts 

Feldspar ... . 

4 parts 


Brdwn. 


Jad marl . . ... 50 parts 
C^aclay 7 parts 

manganese 6 parts 

FeldspSfS. . . 3 parts 


In making mazarine blue glazed bricks 
use the white body and stain the glaze 
only. 

Mazarine blue . 1 part 

Glaze . 7 parts 

For royal blue use 1 part stain to 6 
paits while body, and glaze unstained 

Blood-Rcd Stam. — N umerons brick 
manufaclmcrs pos.sess beds of clay from 
which good and sound bricks or tiles 
can be made, the only drawback being 
that the clay does not burn a good color 
In many cases this arises from the fact 
that the clay contains more or less sub 
phur or other impunty, which spoils the 
external appearance of the finished 
article The following stain will con- 
veit clay of any color into a rich, deep 
red, mixed in proportions of stain, 1 
part, to clay, 00 parts. 

Stain — 

Crocus nuirtis :^0 parts 

Yellow ocher 4 parts 

Sulnhale of non 10 parts 

Reu oxide of iron parts 

A still chcapei method is to put a slip 
or external coating upon the goods. 
The slip being quite opaque, effectively 
hides the natural color of the brick or 
tile upon which it may be used 

The process is to mix: 

Blood-rcd stain ... 1 part 

Good led clay 6 parts 

Add water until the mixture becomes 
about the consistency of cream, then 
with a sponge force the liquid two or three 
times through a very fine orass wire lawn, 
No. 80, and dip the goods in the liquid 
as soon as they are piessed or molded 

Blue Paviors.—Blue paving bucks 
may be produced with almost any kind 
of clay that will stand a fair amount of 
heat, by adopting the same methods as 
in the former case of blood-red bricks, 
that IS, the clay may be stained through-^ 
out, or an outside coating may be ap- 
plied. 

Stain for Blue Paviors. — 

Ground ironstone 20 parts 

Chromate of iron.. 5 parts 

Manganese , , 6 parts 

Oxide of nickel . 1 part 

Use 1 part clay and 1 part stain for 
coating, and 50 or 60 parts clay and 1 
part stain for staining through. 

Fire blue paviors very hard. 

Buff Terra-Cotta Slip.-— 

Buff fire clay 16 parts 

China clay 6 parts ^ 
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Yellow ocher . 3 parts 

Ball clay 10 parts 

Flint 4 parts 

Add water to the materials after mix- 
ing well, pass through the fine lawn, and 
dip the goods when soft in the liquid 

Transparent Glaze. — 

Ground flint glass 4 parts 

Ground white lead 4 parts 

Ground oxide of zinc J part 
This glaze is suitable for bricks or tiles 
made of very good red clay, the natural 
color of the <3ay showing through the 
glaze. The goods must first be fired 
sufficiently hard to make them durable, 
afterwards glazed, and fired again The 
glaze being comparatively soft will fuse at 
about half the heat required for the first 
burning The glaze may be stained, if 
desired, with any of the colors given in 
glazed-brick recipes, in the following 
proportions Stain, 1 part, glaze, 1 part 

SPECIAL RECIPES FOR POTTERY 
ARD BRICK ARD TILE WORKS : 
Vitnfiable Bodies. — The following mix- 
tures will flux only at a very high heat 
They require no glaze when a proper 
heat is attained, and they are admirably 
adapted for stoneware glazes. 


I. — Cornwall stone 

20 

parts 

Feldspar 

12 

parts 

China clay. 

3 

parts 

Whiting 

2 

parts 

Plaster of Paris 

IJ parts 

II. — Feldspar . . . 

30 

parts 

Flint 

9 

parts 

Stone . . 

8 

parts 

China clay 

3 

parts 

III. — Feldspar 

20 

parts 

Stone 

5 

parts 

Oxide of zinc 

3 

parts 

Whiting 

2 

parts 

Plaster of Paris 

1 

part 

Soda crystals, dis- 



solved 

1 

part 


Special Glazes for Bncks or Pottery 
at One Burning. — To run these glazes 
intense heat is required. 


'Cornwall stone.. 

40 

parts 

Flint 

7 

parts 

Paris white 

4 

parts 

Ball clay 

15 

parts 

Oxide of zinc 

6 

parts 

White lead. . . 

15 

parts 

■Feldspar 

20 

parts 

Cornwall stone . 

5 

parts 

Oxide of zinc. . 

3 

parts 

Flint 

3 

parts 

Lynn sand, . , . 

, IJ parts 

Sulphate barytes . 

. l| parts 


III — Feldspar 

Cornwall stone 
Oxide of zinc 
China clay 

IV — Cornwall atone 

Feldspar 
Pans white 
Flint 

V — Feldspar 
China clay 
Stone 

Oxide of zinc 
Plaster of Pans 
VI — Feldspar 
Stone 
Flint 
Plaster 


25 

parts 

6 

parts 

2 

parts 

2 

parts 

118 

parts 

40 

parts 

. 28 

parts 

4 

parts 

. 16 

parts 

4 

parts 

. 4 

parts 

2 

parts 

. 1 

part 

. 10 

parts 

. 5 

parts 

. 2 

parts 

* part 


The following glaze is excellent for 
bricks in the biscuit and pottery, which 
require an easy firing 


White. — 


White lead 
Stone 
Flint 
Borax 

Oxide of zinc 
Feldspar 


20 parts 
9 parts 
9 parts 
4 parts 

2 parts 

3 parts 


These materials should be procured 
finely ground, and after being thoroughly 
mixed should be placed in a fire-clay 
crucible, and be fired for 5 or 6 hours, 
sharply, or until the material runs down 
into a liquid, then with a pair of iron 
tongs draw the crucible from the kiln 
and pour the liquid into a bucket of cold 
water, grind the flux to an extremely 
fine powder, and spread a coating upon 
the plate to be enameled, previously 
brushing a little gum thereon The 

E late must then be fired until a sufficient 
eat is attained to run or fuse the pow- 
der. 


POTTERY BODIES ARD GLAZES: 

Ordinary — 

I. — China clay . , 2 J parts 

Stone . . 1 j parts 

Bone . 3 parts 

II — China clay . . 5 parts 

Stone . . . parts 

Bone . ..... 7 parts 

Barytes 3 parts 

III. — Cham clay 5 parts 

Stone . ... 3 parts 

Flint . ..... i part 

Barytes S parts 

Supenor. — 

I. — China clay. . . . 35 par^" 

Cornwall stone.. . - 23 parts 
Bone.- , .. 4d parts M 

Flint 2..pa33te 
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II - 

—China clay 

35 parts 


Cornwall stone 

8 parts 


Bone 

50 parts 


Flint 

3 parts 


Blue clay 

4 parts 

III - 

—China clay 

8 parts 


Cornwall stone 

40 parts 


Bone 

29 parts 


Flint 

5 parts 


Blue clay 

18 parts 

IV- 

—China clay 

32 paits 


Cornwall stone 

23 parts 


Bone 

34 parts 


Flint 

6 parts 


Blue clay 

5 parts 

V- 

—China clay 

7 parts 


Stone 

40 parts 


Bone 

28 paits 


Flint 

5 parts 


Blue clay 

20 parts 

Finest China Bodies.— 

- 

I ■ 

—China clay 

20 parts 


Bone 

00 parts 


Feldspar 

20 parts 

II - 

—China clay 

30 parts 


Bone 

40 parts 


Feldspar 

30 parts 

III - 

—China clay 

25 parts 


Stone 

10 parts 


Bone 

45 parts 


Feldspar 

20 parts 

IV - 

—China clay 

. 30 parts 


Stone 

15 parts 


Bone 

35 parts 


Feldspar 

20 parts 

Earthenware Bodies,- 

>> 

I • 

—Ball clay 

13 parts 


China clay 

94 parts 


Flint 

54 parts 


Cornwall stone 

4 parts 

II 

— Ball clay 

124 parts 


China clay 

8 parts 


Flint 

51 parts 


Cornwall stone 

24 parts 


One pint of cobalt 


stain to 1 ton 
glaze. 

of 

[II 

— Ball clay 

134 parts 


China clay 

1 1 parts 


Flint 

4 parts 


Cornwall stone. 

. 5 parts 


Feldspar, 

Stain as required 

4 parts 

IV, 

— Ball clay 

184 parts 


China clay 

134 parts 


Flint 

84 parts 


Stone 

4 parts 


Blue stable 2 pints to ton 


V —Ball clay 15 parts 

China clay 12 parts 

Flint . . 6 parts 

Stone 4 parts 

Feldspar 4 parts 

Blue stain, ^ pints to ton 


VI (Parian) — 

Stone 

11 parts 

Feldspar 

10 parts 

China clay 

. 8 parts 

COLORED BODIES : 

Ivory Body. — 

Ball clay 

22 parts 

China 

51 parts 

Flint 

5 parts 

Stone 

31 parts 

Dark Drab Body. — 

Cane mail 

30 parts 

Ball clay 

. 10 parts 

Cornwall stone 

7 parts 

Feldspai 

4 parts 

Black Body. — 

Ball clay 

120 parts 

Ochei 

120 parts 

Manganese 

35 parts 

Cobalt carbonate 

2 parts 

Grind the three last mentioned ingre- 

dients first 

Caledonia Body — 

Yellow clay 

32 parts 

China clay 

10 parts 

Flint 

4 parts 

Brown Body — 

Red clay 

50 parts 

Common clay 

74 parts 

Manganese 

1 part 

Flint 

1 part 

Jasper Body. — 

Cawk clay 

10 parts 

Blue clay 

10 parts 

Bone 

5 parts 

Flint 

2 parts 

Cobalt 

i part 

Stone Body. — 

Stone 

48 parts 

Blue clay 

25 parts 

China clay 

24 parts 

Cobalt 

10 parts 

Egyptian Black. — 

Blue clay . , 

235 parts 

Calcined ocher 

225 parts 

Manganese, 

45 parts 

China clay 

15 parts 

Ironstone Body. — 

Stone 

200 parts 

Cornwall clay 

150 parts 
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Blue clay 

Flint 

Calx 

Cream Body. — 

Blue clay 
Brown clay 
Black clay 
Cornish clay 
Common ball clay 
Buff color 

Light Drab. — 

Cane marl 
Ball clay 
Feldspar 


200 parts 
100 parts 
1 part 


parts 
IJ parts 
1 part 
1 part 
4 part 
I part 


30 parts 
24 parts 
7 parts 


Sage Body. — 

Cane marl 15 parts 

Ball clay 15 parts 

China clay 5 parts 

Stained with turquoise stain 


COLORED GLAZES FOR POTTERY: 


Blue. — 

White glaze 
Oxide of cobalt 
Red lead 
Flowing blue 
Enamel blue 
Grind. 

Pink ^ 

White glaze 
Red lead 

Mai one pink U G 
Enamel red 
Grind 

Buff.— 

White glaze 
Red lead 
Buff color 
Grind. 

Ivory. — 

White glaze 
Red lead 
Enamel amber 
Yellow underglaze 
Grind 


100 parts 
3 parts 
10 parts 
3 parts 
3 parts 


100 parts 
8 parts 
8 parts 
3 parts 


100 Darts 
10 parts 
S parts 


100 parts 
S parts 
8 parts 
2 parts 


Turquoise. — 

White glaze 100 parts 

Red lead 10 parts 

Carbonate of soda 5 parts 

Enamel blue 4 parts 

Malachite, 110 4 parts 

Grind. 


Yellow. — 

I.— White glaze , .100 parts 

Red lead . 10 parts 

Oxide of uranium . 8 parts 

Grind. 


II —Dried flint . 5 parts 

Cornwall stone , 15 parts 

Litharge 50 parts 

Yellow underglaze 4 parts 

Grind 


Green — 


I — Oxide of copper 8 parts 

Flint of glass 3 parts 

Flint 1 part 

Red lead 6 parts 

Grind, then take 

Of above 1 part 

White glaze 6 parts 


Or stronger as required 


II. — Red lead 60 

Stone 24 

Flint . 12 

Flint glass 12 

China clay 3 

Calcined oxide of 
copper 14 

Oxide of cobalt 
Grind only 


parts 

parts 

parts 

parts 

parts 

parts 

part 


Green Glaze, Best. — 

III — Stone 80 parts 

Flint 8 parts 

Soda crystals 4 parts 

Borax SJ parts 

Niter 2 parts 

Whiting . 2 parts 

Oxide of cobalt J part 

Glost fire, then take 

Above frit 60 parts 

Red lead . 57 parts 

Calcined oxide of 

copper . 5i parts 


Black. — 

Red lead 24 parts 

Raddle 4 parts 

Manganese 4 parts 

Flint 2 parts 

Oxide of cobalt . 2 parts 


Carbonate of cobalt 2 parts 
Glost fire 


WHITE GLAZES: 

China.— Frit: 

I — Stone . 6 parts 

Niter . . 2 parts 

Borax . .... 12 parts 

Flint 4 parts 

Pearl ash ...... 2 parts 

To mill: 

Frit . . .... -24 parts 

Stone. . .. .154 parts 

Flint - 6 1 parts 

White lead . -31 parts 
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II — Frit- 


Stone 

Borax 

Lynn sand 
Feldspar 

Pans white 

M parts 

53 parts 

40 parts 

32 paits 

16 parts 

To mill 


Frit 

Stone 

White lead 

Flint 

Glass 

90 parts 
30 parts 
90 parts 

4 parts 

2 parts 

III.— Frit 


Stone 

Borax 

Flint. 

Flint sjlass 

Pearl barytes 

50 parts 
40 parts 
30 parts 
30 parts 
10 parts 

To mill 


Frit 

Red lead 

Enamel blue 

Flint glass 

1 60 parts 
30 parts 

4 part 

2 paits 

IV,— Frit 


Borax 

China clay 
Whiting 

Feldspar 

100 parts 
55 parts 
60 parts 
75 parts 

To mill* 


Frit 

China clay 

White clay 

Stone 

Flint. 

200 parts 
16 parts 
3^ parts 

3 parts 

2 parts 

V.— Frit: 


Stone 

Flint 

Niter 

Borax 

White lead 

Flint glass 

40 parts 
25 parts 
10 parts 
20 parts 
10 parts 
40 parts 

To mill. 


Frit 

Stone 

Borax 

Flint 

Red lead 

Flint glass 

145 parts 
56 parts 
16 parts 
. 15 parts 

60 parts 
8 parts 

Earthenware. — Frit * 


I.-^Flint 

China clay. , 

. Paris white 

Borax 

Soda crystals 

108 parts 
45 parts 
. 60 parts 

. 80 parts 

SO parts 


To mill: 


Frit. 270 parts 

Flint ^ , 20 p^arts 


Pans white 

. 15 parts 

Stone 

80 parts 

White lead 

65 parts 

II —Frit 

Flint 

62 parts 

China clay 

30 parts 

Paris white 

38 parts 

Boracic acid 

48 parts 

Soda ciystals 

26 parts 

To mill 

Flit 

230 parts 

Stone 

160 parts 

Flint 

60 parts 

Lead 

120 parts 

III —Frit 

Stone 

56 paits 

Pans white 

55 parts 

Flint 

60 parts 

China clay 

20 parts 

Borax 

120 parts 

Soda ciystals 

15 parts 

To null. 

Frit 

212 parts 

Stone 

130 parts 

Flint 

50 parts 

Lead 

110 parts 

Stain as required 

IV.— Frit. 

Stone 

100 parts 

Flint 

41) parts 

Pans white 

46 parts 

Borax 

70 parts 

Niter 

10 parts 

To mill 

Frit 

200 parts 

Stone 

60 parts 

Lead . , 

SO jparts 

Pearl White Glaze. — Frit 

Flint 

50 parts 

Stone 

100 parts 

Pans white 

20 parts 

Borax , 

60 parts 

Soda crystals 

20 parts 

To mill 

Frit . . 

178 pounds 

Lead ... 

55 pounds 

Stain 

, 3 ounces 

Opaque Glaze. — Frit. 

Borax . 

74 parts 

Stone. 

. 94 parts 

Flint .... 

. 30 parts 

China clay 

22 parts 

Pearl ash . . 

. . 5i parts 

To mill: 

Frit . , . . w 

175 parts 

Lead . . . 

. . 46 parts 
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Flint 

10 parts 


Oxide of tin 

12 parts 


Flint glass 

12 parts 

Glaze for Granite. — Frit 


I - 

-Stone 

100 parts 


Flint 

80 parts 


China clay 

30 parts 


Pans white 

30 parts 


Feldspar 

40 parts 


Soda crystals 

40 parts 


Borax 

80 parts 

To mill 



Frit 

360 parts 


Flint 

50 parts 


Stone 

50 parts 


Lead 

80 parts 

II 

—Frit 



Borax 

100 parts 


Stone 

50 parts 


Flint 

50 parts 


Pans white 

40 parts 


China clay 

20 parts 

To mill 



Frit 

210 parts 


Stone 

104 parts 


Flint 

64 parts 


Lead 

95 parts 

Raw Glazes. — White 


I - 

—White lead 

160 parts 


Borax 

32 parts 


Stone 

48 parts 


Flint 

52 parts 

Stain with blue and grind 

II- 

—White lead 

80 parts 


Litharge 

60 parts 


Boracic acid 

40 parts 


Stone 

45 parts 


Flint 

50 parts 

Treat as foregoing 


III - 

—White lead 

100 parts 


Borax 

4 parts 


Flint 

11 parts 


Cornwall stone 

50 parts 

IV- 

—Red lead 

80 parts 


Litharge 

60 parts 


Tincal 

40 parts 


Stone 

40 parts 


Flint 

52 parts 

ROCKINGHAM GLAZES. 

L- 

—Litharge 

50 parts 


Stone 

parts 


Red marl 

3 parts 


Oxide of manganese 5 parts 


Red oxide of iron 

1 part 

n.- 

—White lead. .. 

30 parts 


Stone. .... .... 

3 parts 


Flint 

9 parts 


Red mrrl 

. 3 parts 


Mantruiicse ... 

. 5 parts 


III — Red lead 20 parts 

Stone , 3 parts 

Flint 2 parts 

China claj^ 2 parts 

Manganese 3 parts 

Red oxide of iron 1 part 

Stoneware Bodies — 

Ball clav 14 parts 

China clay 10 parts 

Stone 8 parts 

Ball clay 8 parts 

China clay 5 parts 

Flint 3 parts 

Stone 4 parts 

Ball clay 14 parts 

China clay 11 parts 

Flint 4 parts 

Stone 5 parts 

Feldspar- .. 4 parts 

Cane marl 16 parts 

China clay 10 parts 

Stone 9 parts 

Flint 5 parts 

Glazes. — Hard glaze. 

Stone 10 parts 

Flint 5 parts 

Whiting 1 J parts 

Red lead 10 parts 

Hard glaze 

Feldspar 25 parts 

Flint . . - 5 parts 

Red lead 15 parts 

Plaster . 1 part 

Softer 

White lead 13 parts 

Flint glass 10 parts 

Feldspar . 18 parts 

Stone . 3 parts 

Whiting IJ parts 

Best 

Feldspar . 20 parts 

Flint glass . 14 parts 

White lead . 14 parts 

Stone . 3 parts 

Oxide of zinc 3 parts 

Whiting IJ parts 

Plaster . ... 1 part 

Rockmgham Bodies. — 

Ball clay . 20 parts 

China clay . . 13 i^rts 

Phnt 7 parts 

Stone, .... - 1 part 

Cane marl 22 part^ 

China clay . , 15 parts 

Flint 

Feldspar.,,. .... . 1 
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compounds. In this connection the ad- 
mixture of such bodies has been found 
advantageous, as the^ form phosphides 
with the metallic oxides of the lusters 
after the burning These phosphides 
are especially fitted for the production of 
saturated resisting compounds, not only 
on account of their insolubility in water, 
but also on account of their colorings 
Similarly titamc, molybdic, tungstic, and 
vanadic compounds may be produced 
The metallic phosphates produced by 
the burning give a luster coating which, 
as regards gloss, is not inferior to the non- 
saturated metallic oxides, while it mate- 
ially excels them in power of resistance 
Since the lusters to be applied are used 
dissolved in essential oils, it is necessary 
to make the admixture of phosphoric 
jubstance also in a form soluble in essen- 
tial oils. For the production of this 
admixture the respective chlorides, pre- 
eminently phosphoric chloride, are suit- 
able. They are mixed with oil of lav- 
ender in the ratio of 1 to 5, and the 
resulting reaction product is added to the 
commercial metallic oxide luster, singly 
or in conjunction with precious metal 
preparations (glossy gold, silver, plati- 
num, etc ) in the approximate propor- 
tion of 5 to 1. Then proceed as usual 
Instead of the chlorides, nitrates and 
acetates, as well as any readily destruc- 
tible orgamc compounds, may also be 
employed, which are entered into fusing 
rosin or rosinous liquids 

Metallic Luster on Pottery. — Accord- 
ing to a process patented in Germany, a 
mixture is prepared from various natural 
or artificial varieties of ocher, to which 
25-50 per cent of finely powdered more 
or less metalliferous or sulphurous coal is 
added The mass treated m this man- 
ner is brought together in saggars with 
finely divided organic substances, such 
as sawdust, shavings, wood-wool, cut 
straw, etc , and subjected to feeble red 
heat After the heating the material is 
taken out The glazings^ now exhibit 
that thin but stable metallic color which 
is governed by the substances used 
Besides coal, salts and oxides of silver, 
cobalt, cadmium, chrome iron, nickel, 
manganese, copper, or zinc may be em- 
ployed The color-giving layer is re- 
moved by washing or brushing, while 
the desired color is burned in and re- 
mains, In this manner handsome shades 
can be produced. 

Metallic Glazes on Enamels. — The 
formulas used by the Arabs and their 
Italian successors are partly disclosed in 
manuscripts in the British and South 


Kensington Museums; 
below. 

Copper sulphide 
Silver sulphide 
Mercury sulphide 
Red ocher 


two are given 

Arab Italian 
26 87 74 

1 15 1 03 

24 74 
71 98 49 49 


These were ground with vinegar and 
applied with the brush to the already 
baked enamel A great variety of iri- 
descent and metallic tones can he ob- 
tained by one or the other, or a mixture 
of the following formulas 


Copper carbonate 
Copper oxalate 
Copper sulphide 
Silver carbonate 
Bismuth subnitrate 
Stannous oxide 
Red ocher . 


I 11 III IV V VI 

30 28 .. 95 

. 5 .. 

20 

3 2 15 

12 10 . 

. 25 

70 85 55 70 84 


Silver chloride and yellow ocher may 
be respectively substituted for silver car- 
bonate and red ocher The ingredients, 
ground with a little gum tragacanth and 
water, are applied with a brush to enam- 
els melting about 1814° F , and are fur- 
naced at 1202° F in a reducing atmos- 
phere. After cooling the ferruginous 
deposit is rubbed off, and the colors thus 
brought out 

Sulphur, free or combined, is not nec- 
essary, cinnabar has no action, ocher 
may be dispensed with, and any organic 
gummy matter may be used instead of 
vinegar, and broom is not needed in the 
furnace. The intensity and tone of the 
iridescence depend on the duration of 
the reduction, and the nature of the 
enamel. Enamels contaimng a coloring 
base — copper, iron, antimony, nickel — 
especially in presence of tin, give the 
best results. 


To Toughen China. — To toughen 
china or glass place the new article in 
cold water, bring to boil gradual!^, 
boil for 4 hours, and leave standing in 
the water till cool. Glass or china 
toughened in this way wull never crack 
with hot water. 


How to Tell Pottery and Porcelain. — 
The following simple test will serve; 
Hold the piece up to the light, and if 
can be seen through — that is, if it is 
translucent — it is porcelain. Pottery is 
opaque, and not so hard and white as 
porcelain. The main differences in the 
manufacture of stoneware, earthenware, 
and porcelain are due to the ingredients 
used, to the way they are mixed, and to 
the degree of heat to which they are sub- 
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CHEESE 


jected m firing Most of the old English 
waies found in this country are pottery 
or bemichma, although the term china 
is commonly applied to them all 


Cheese 

Manufacture — The process of cheese 
making is one which is eminently in- 
teresting and scientific, and which, in 
every gradation, depends on principles 
which chemistry has developed ana il- 
lustrated* When a vegetable or min- 
eral acid IS added to milk, and heat 
applied, a coagulum is formed, which, 
when separated from the liquid por- 
tion, constitutes cheese Neutral salts, 
earthy and metallic salts, sugar, and 
gum arable, as well as some other sub- 
stances, also produce the same effect; 
but that which answers the purpose 
best, and which is almost exclusively 
used by dairy farmers, is rennet, or the 
mucous membrane of the last stom- 
ach of the calf Alkalies dissolve this 
curd at a boiling heat, and acids again 
precipitate it The solubility of casein 
in milk is occasioned by the presence of 
the phosphates and other salts of the alka- 
lies In fresh milk these substances may 
be readily detected by the property it 
possesses of restoring the color of red- 
dened litmus paper The addition of an 
acid neutralizes the alkali, and so pre- 
cipitates the curd in an insoluble state 
Tlie philosophy of cheese making is thus 
expounded by Liebig: 

The acid indispensable to the co- 
agulation of milk is not added to the milk 
in the preparation of cheese, but it is 
formed in the milk at the expense of the 
nailk-sugar present A small quantity 
of water is left in contact with a small 
quantity of a calf’s stomach for a few 
hours, or for a night, the water absorbs 
so minute a portion of the mucous mem- 
bratie as to be scarcely ponderable, this 
is mixed with milk; its state of transfor- 
mation is communicated (and this is a 
most important circumstance) not to the 
cheese, but to the milk-sugar, the ele- 
ments of which transpose themselves 
into lactic acid, which neutralizes the 
alkalies, and thus causes the separation 
of the cheese By means of litmus paper 
the process inay be follow < d and observed 
dJsrpugh all its -laixc-, Hk^ alkaline re- 
action of the milk ceases as soon as the 
coagulation begins If the cheese is not 
immediately' separated from the whey, 
the formation of lactic acid continues, 
the fiuid turns acid, and the cheese itself 
passes into a state of decomposition. 


‘‘When cheese-curd is kept in a cool 
place a series of transformation takes 
place, in consequence of which it as- 
sumes entirely new pioperties, it gradu- 
ally becomes semi-transparent, and more 
or less soft, throughout the whole mass, 
it exhibits a feebly acid reaction, and 
develops the characteristic caseous odor 
Fresh cheese is very sparingly soluble m 
water, but after having been left to itself 
for two or three years it becomes (es- 
pecially if all the fat be previously re- 
moved) almost completely soluble in 
cold water, forming with it a solution 
winch, like milk, is coagulated by the 
addition of the acetic or any mineral 
acid The cheese, which whilst fresh is 
insoluble, leturns during the maturation, 
or ripening, as it is called, to a state sim- 
ilar to that m which it originally existed 
in the milk In those English, Dutch, 
and Swiss cheeses which aie nearly in- 
odorous, and in the superior kinds of 
Fiench cheese, the casein of the milk is 
present m its unaltered state 

“ The odor and flavor of the cheese is 
due to the decomposition of the butter, 
the non- volatile acids, the margaric and 
oleic acids, and the volatile butyric acid, 
capric and caproic acids are liberated 
in consequence of the decomposition 
of glycerine. Butyric ^ acid imparts to 
cheese its characteristic caseous odor, 
and the differences in its pungency or 
aromatic flavor depend upon the propor- 
tion of free butyric, capric, and caproic 
acids present In the cheese of certain 
dairies and districts, valerianic acid has 
been detected along with the other acids 
just referred to Messrs Jljenjo and 
Laskowski found this acid in the cheese 
of Limbourg, and M. Bolard in that of 
Roquefort. 

“ The transition of the insoluble into 
soluble casein depends upon the de- 
composition of the phosphate of lime by 
the margaric acid of the butter, mar- 
garate of lime is formed, whilst the phos- 
phoric acid combines with the casein, 
forming a compound soluble in water. 

*‘The bad smell of inferior kinds of 
cheese, especially those called meager or 
poor cheeses, is caused by certain fetid 
products containing ^iili)liiji. and which 
are formed by the (l(‘(‘«)inpo'ilioii or pu- 
trefaction of the casein. T he alteration 
which the butter undergoes (that is, m 
becoming rancid), or which occurs in th^ 
milk-sugar still present, being trans- 
mitted to the casein, changes both the 
composition of the latter substance and 
its nutritive qualities 

“ The principal conditions for the prep- 
aration of the superior kinds of cheese 
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(other obvious circumstances being of 
course duly regarded) are a careful 
removal of the whey, which holds the 
milk-sugar in solution, and a low tem- 
perature during the maturation or rip- 
ening of the cheese ’’ 

Cheese differs vastly in quality and 
flavor according to the method em- 
ployed in its manufacture and the rich- 
ness of the milk of which it is made | 
Much depends upon the quantity of 
cream it contains, and, consequently, 
when a superior quality of cheese is de- 
sired cream is frequently added to the 
curd This plan IS adopted in the man- 
ufacture of Stilton cheese and others of 
a like description The addition of a 
pound or two of butter to the curd for a 
middling size cheese also vastly improves 
the quality of the product To insure 
the richness of the milk, not only should 
the cows be properly fed, but certain 
breeds chosen Those of Alderney, 
Cheddar, Cheshire, etc , have been 
widely preferred. 

The materials employed in making 
cheese are milk and rennet Rennet is 
used either fresh or salted and dried; 
generally in the latter state The milk 
may be of any kind, according to the 
quality of the cheese required Cows’ 
milk is that generally employed, but occa- 
sionally ewes’ milk is used, and some- 
times, though more rarely, that from 
goats 

In preparing his cheese the dairy 
farmer puts the greater portion of the 
milk into a large tub, to which he adds 
the remainder, sufficiently heated to 
raise the temperature to that of new 
milk The whole is then whisked to- 
gether, the rennet or rennet liquor added, 
and the tub covered over It is now al- 
lowed to stand until completely “ turned,” 
when the curd is gently struck down 
several times with the skimming dish, 
after which it is allowed to subside 
The vat, covered with cheese cloth, is 
next placed on a ‘‘ horse ” or “ ladder ” 
over the tub, and filled with curd by 
means of the skimmer, care being taken 
to allow as httle as possible of the oily 
particles or butter to run barck with the 
whey. The curd is pressed down with 
the hands, and more added as it sinks. 
This process is repeated until the curd 
rises to about two inches above the edge. 
The newly formed cheese, thus partially 
separated from the whey, is now placed 
in a clean tub, and a proper quantity of 
salt, as well as of annotta, added wnen 
that coloring is used, after which a board 
is placed over and under it, and pressure 
applied for about 2 or S hours. The 


cheese is next turned out and surrounded 
by a fresh cheese cloth, and then again 
submitted to pressure in the cheese 
press for 8 or 10 hours, after which it is 
commonly removed from the press, salted 
all over, and again pressed for 15 to 20 
hours The quality of the cheese es- 
pecially depends on this part of the proc- 
ess, as if any of the whey is left in the 
cheese it rapidly becomes bad-flavored. 
Before placing it m the press the last 
time the common practice is to pare the 
edges smooth and sightly. It now only 
remains to wash the outside of the 
cheese in warm Tivhey or water, to wipe 
it dry, and to color it with annotta or 
reddle, as is usually done 

The storing of the newly made cheese 
is the next point that engages the atten- 
tion of the maker and wolesale dealer. 
The same principles which influence 
the maturation or ripemng of fermented 
liquors also operate here A cool cellar, 
neither damp nor dry, and which is un- 
influenced by change of weather or sea- 
son, is commonly regarded as the best 
for the purpose If possible, the tem- 
perature should on no account be per- 
mitted to exceed 50® or 52® F. at any 
portion of the year. An average of 
about 45® F is preferable when it can be 
procured A place exposed to sudden 
changes of temperature is as unfit for 
storing cheese as it is for storing beer. 
‘‘The quality of Roquefort cheese, which 
is prepared from sheep’s milk, and is 
very excellent, depends exclusively upon 
the places where the cheeses are kept 
after pressing and during maturatiqn- 
These are c^ars, communicating with 
mountain grottoes and caverns which 
are kept constantly cool, at about 41® to 
42® F , by currents of air from clefts in 
the mountains. The value of these c^- 
lars as storehouses varies with their 
property of maintaimng an equable and 
low temperature.” 

It will thus be seen that very slight 
differences in the materials, in the prep- 
aration, or in storing of the cheese, ma- 
terially influence the quality and flavor 
of this article. The richness of the mBk; 
the addition to or subtraction of 
from the milk; the separation of the 
curd from the whey with or without com- 
pression; the salting of the curd; the 
collection of the curd, either whole oir 
broken, before pressing; the addition of 
coloring matter, as annotta or saffron, or of 
flavoring, the place and method of stor- 
ing; and the length of time allowed for 
maturation, all tend to alter the taste aisd 
odor of the cheese in some ox c^hex 
ticular. and that in a way readly 
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tible to the palate of the connoisseur. 
No other alimentary substance appears 
to be so seriously affected by slight 
variations in the quality of the materials 
from which it is made, or by such ap- 
parently trifling differences in the meth- 
ods of preparing. 

The varieties of cheese met with m 
commerce are very numerous, and differ 
greatly from each other in richness, color, 
and navor. These are commonly dis- 
tinguished by names indicative of the 
places in which they have been manufac- 
tured, or of the quality of the materials 
from which they have been prepared. 
Thus we have Dutch, Gloucester, Stil- 
ton, skimmed milk, raw milk, cream, and 
other cheeses; names which explain them- 
selves The following are the principal 
varieties : 

American Factory. — Same as Cheddar 

Brickbat. — Named from its form; 
made, in Wiltshire, of new milk and 
cream. 

Bne. — A soft, white, cream cheese of 
French origin 

Cheddar. — A fine, spongy kind of 
cheese, the eyes or vesicles of which con- 
tain a rich oil; made up into round, thick 
cheeses of considerable size (150 to 200 
pounds) 

Cheshire. — From new milk, without 
skimming, the morning’s milk being 
mixed with that of the preceding even- 
ing’s, previously warmed, so that the 
whole may be brought to the heat of new 
milk To this the rennet is added, in 
less quantity than is commonly used for 
other kinds of cheese. On this point 
much of the flavor and mildness of the 
cheese is said to depend A piece of 
dried rennet, of the size of a half-dollar 
put into a pint of water over night, and 
allowed to stand until the next morn- 
ing, IS sufficient for 18 or 20 gallons of 
muk, in large, round, thick cheeses (100 
to 200 pounds each) They are gen- 
erally solid, homogeneous, and dry, and 
friable rather than viscid 

Cottenham. — A rich kind of cheese, in 
flavor and consistence not unlike Stilton, 
from which, however, it differs m shape, 
being flatter and broader than the latter 

Cream. — From the ‘‘strippings” (the 
last of the milk drawn from the cow at 
each milking), from a mixture of milk 
and cream, or from raw cream only, ac- 
cording to the quality desired It is 
usually made in small oblong, square, or 
rounded cakes, a general pressure only 
(that of a 2- or 4-pound weight) being 


applied to press out the whey. After H 
hours it IS placed upon a board or wood- 
en trencher, and turned every day until 
dry It ripens in about 3 weeks A 
little salt IS generally added, and fre- 
quently a little powdered lump sugar 

Damson. — Prepared from damsons 
boiled with a little water, the pulp passed 
through a sieve, and then boiled with 
about one-fourth the weight of sugar, 
until the mi\ture solidifies on cooling, it 
IS next poured into small tin molds pre- 
viously dusted out with sugar Cherry 
cheese, gooseberry cheese, plum cheese, 
etc , are prepared in the same way, using 
the respective kinds of fruit They are 
all very agreeable candies or confections 

Derbyshire. — A small, white, rich 
variety, very similar to Dunlop cheese 

Dunlop. — Rich, white, and buttery, 
m round forms, weighing from 30 to 60 
pounds 

Dutch (Holland). — Of a globular 
form, 5 to 14 pounds each Those from 
Edam are very highly salted, those from 
Gouda less so 

Emmenthaler. — Same as Gruyere 

Gloucester — Single Gloucester, from 
milk deprived of part of its cream, dou- 
ble Gloucester, from milk retaining the 
whole of the cream Mild tasted, semi- 
buttery consistence, without being fri- 
able, m large, round, flattish forms 

Green or Sage — From milk mixed with 
the juice of an infusion or decoction of 
sage leaves, to which marigold flowers 
and parsley are frequently added 

Gruyere. — A fine kind of cheese made 
in Switzerland, and largely consumed 
on the Continent It is firm and dry, 
and exhibits numerous cells of con- 
siderable magnitude 

Holland. — Same as Dutch 

Leguminous. — The Chinese prepare 
an actual cheese from peas, called tao- 
foo, which they sell in the streets of Can- 
ton The paste from steeped ground 
peas IS boiled, which causes the starch to 
dissolve with the casein, after straining 
the liquid it is^ coagulated by a solution 
of gypsum, this coagulum is worked up 
like sour milk, salted, and pressed into 
molds 

Limburger. — A strong variety of cheese, 
soft and well ripened. 

Lincoln. — From new milk and cream, 
in pieces about 2 inches thick Soft, and 
will not keep over 2 or 3 months. 
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NeufchUtel. — A much-esteemed van- i 
ety of Swiss cheese; made of cream, and 
weighs about 5 or 6 ounces 

Norfolk. — Dyed yellow with annotta 
or saffron, good, but not superior, in 
cheeses of 30 to 50 pounds 

Parmesan. — From the curd of skimmed 
milk, hardened by a gentle heat The 
rennet is added at about 120°, and an 
hour afterwards the curdling milk is set 
on a slow fire until heated to about 150° 

F , during which the curd separates in 
small lumps A few pinches of saffron 
are then thrown in About a fortnight 
after making the outer crust is cut off, 
and the new surface \arnished with lin- 
seed oil, and one side colored red 

Roquefort. — From ewes’ milk, the 
best prepared in France It greatly 
resembles Stilton, but is scarcely of 
equal richness or quality, and possesses 
a peculiar pungency and flavor 

Roquefort, Imitation. — The gluten of 
wheat IS kneaded with a little salt and a 
small portion of a solution of starch, and 
made up into cheeses It is said that 
this mixture soon acquires the taste, 
smell, and unctuosity of cheese, and 
when kept a certain t'me is not to be dis- 
tinguished from the celebrated Roquefort 
cheese, of which it possesses all the pecu- 
liar pungency By slightly varying the 
process other kinds of cneese may be 
imitated 

Sage. — Same as green cheese. 

Shpcoat or Soft. — A very rich, white 
cheese, somewhat resembling butter, 
for present use only 

Stilton. — The richest and finest cheese 
made in England From raw milk to 
which cream taken from other milk is 
added; in cheeses generally twice as high 
as they are broad Like wine, this 
cheese is vastly improved by age, and is 
therefore seldom eaten before it is 2 
years old A spurious appearance of 
age is sometimes given to it by placing 
it in a warm, damp cellar, or by sur- 
rounding it with masses of fermenting 
straw or dung 

Suffolk — From skimmed milk, in 
round, flat forms, from 24 to 30 pounds 
each Very hard and horny 

Swiss. — The principal cheeses made 
in Switzerland are the Gruyere, the 
Neufchatel, and the Schabzieger or 
green cheese The latter is flavored 
with melitot. 

Westphalian. — Made in small balls or 
rolls of about 1 pound each. It derives 


its peculiar flavor from the curd being 
allowed to become partially putrid before 
being pressed In small balls or rolls of 
about 1 pound each. 

Wiltshire. — Resembles Cheshire or 
Gloucester The outside is painted with 
reddle or red ocher or whey 

York. — From cream It will not keep. 

We give below the composition of 
some of the principal varieties of cheese : 



Double 
Ched- Glouces- 

• Skim 

Water 

dar ter 

36 64 35.61 

43 64 

Casein 

23 3S 21.76 

45 64 

Fatty matter 

35 44 38 16 

5 76 

Mineral matter 

4 54 4 47 

4 96 

100 00 100 00 

100 00 


Stilton Cother- 

Water 

32 18 

stone 
38 28 

Butter 

37 36 

30 89 

Casein 

24 31 

23 93 

Milk, sugar, and 

ex- 


tractive matters 

2 22 

3 70 

Mineral matter 

3 93 

3 20 


100 00 

100.00 


Gruyere Ordinary 
(Swiss) Dutch 


Water 

40 00 

36 10 

Casein 

31 50 

29 40 

Fatty matter 

24 00 

27.50 

Salts 

3 00 

.90 

Non- mtrogenoiis or- 
ganic matter and 
loss 

1 50 

6.10 


100 00 100.00 


When a whole cheese is cut, and the 
consumption small, it is generally found 
to become unpleasantly dry, and to lose 
flavor before it is consumed This is 
best prevented by cutting a sufficient 
quantity for a few days’ consumption 
from the cheese, and keeping the re- 
mainder in a cool place, rather damp 
than dry, spreading a thin film of butter 
over the fresh surface, and covering it 
with a cloth or pan to keep off the <Brt. 
This removes the objection existing in 
small families against purchasing a 
whole cheese at a time. The common 
practice of buying small quantities of 
cheese should be avoided, as not onl^ a 
higher price is paid for any given quality, 
but there is little likelihood of obtaimng 
exactly the same flavor twice running. 
Should cheese become too dry to be 
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agreeable, it may be used for stewing, 
or for malang grated cheese, or Welsh 
rarebits 

Goats’ Milk Cheese — Goats’ milk 
cheese is made as follows Warm SO 
quarts of milk and coagulate it with 
rennet, either the powder or extract 
Separate the curds from the whey in a 
colander. After a few days the diy curd 
may be shaped into larger or smaller 
cheeses, the former only salted, the latter 
containing salt and caraway seed The 
cheeses must be turned every day, and 
sprinkled with salt, and any mold re- 
moved After a few days they may be 
put away on shelves to ripen, and left for 
several weeks Pure goat’s milk cheese 
should be firm and solid all the way 
through. Twenty quarts of milk will 
make about 4 pounds of cheese, 

CHEESE COLORANT: 

See Food. 

CHEMICAL GARDENS: 

See Gardens, Chemical, 

CHERRY BALSAM: 

See Balsam 

CHERRY CORDIAL: 

See Wines and Liquors. 


Chewing Gums 

Manufacture — The making of chew- 
ing gum is by no means the simple oper- 
ation which it seems to be Much expe- 
rience in manipulation is necessary to 
succeed, and the published formulas can 
at best serve as a guide lather than as 
something to be absolutely and blindly 
followed Thus, if the mass is either too 
hard orpoft, change the proportions until 
it is right; often it will be found that 
different purchases of the same article 
will vary in their characteii&tics when 
worked up. But given a basis, the man- 
ufacturer can flavor and alter to suit 
himself The most successful manu- 
facturers attribute their success to the 
employment of the most approved ma- 
chinery and the greatest attention to 
details" The working formulas and the 
processes of these manufacturers are 
guarded as trade secrets, and aside from 
publisliing general formulas, little in- 
formation ca 11 be given 

Chicle gum is purified by boiling with 
^ water and separating the foreign matter. 
Flavorings, pepsin, sugar, etc , are 
worked in under pressure by suitable 
machinery. Formula: 


I. — Gum chicle 1 pound 

Sugar. ... 2 pounds 

Glucose . . 1 pound 

Caramel butter. 1 pound 

First mash and soften the gum at, a 
gentle heat. Place the sugar and glu- 
cose in a small copper pan, add enough 
water to dissolve tlie sugar, set on a fire 
and cook to 244® F , lift off the fire, add 
the caramel butter and lastly the gum; 
mix well into a smooth paste ; roll out on a 
smooth marble, dusting with finely pow- 
dered sugar, run through sizing machine 
to the proper thickness, cut into strips, 
and again into thin slices 


11 —Chicle 
Paraffine 
Balsam of Tolu 
Balsam of Peru 
Sugai 
Glucose 
Water 

Flavoring, enough 


6 ounces 
2 ounces 
2 drachms 
1 diachm 
20 ounces 
8 ounces 
6 ounces 


Triturate the chicle and balsams in 
water, take out and add the paraffine, 
first heated Boil the sugar, glucose, 
and watei together to what is known to 
confectioncis as “crack ” heat, pour the 
syrup over the oil slab and turn into it 
the gum mixture, which will make it 
tough and plastic Add any desired 
flavor 


ITT — Gum chicle 122 parts 

Parafiinc 42 parts 

Balsam of Tolu . 4 parts 

Sugar . 384, parts 

Water 48 parts 

Dissolve the sugar in the water by the 
aid of heat and pour the lesultant syrup 
on an oiled slab. Melt the gum, balsam, 
and paraffine together and pour on top 
of the syrup, and work the whole up to- 
gether 


IV — Gum chicle . 240 parts 

White wax . . 04 parts 

Sugar . 040 parts 

Glucose . . , 128 parts 

Water, 102 paits 

Balsam of Peru 4 parts 


Flavoring matter, enough 
Proceed as indicated in II 


V. — Balsam of Tolu 4 parts 

Benzoin . 1 P^^-rt 

White wax , , . .1 part 

Parafiine * 1 part 

Powdered sugar 1 part 


Melt together, mix well, and roll into, 
sticks of the usual dimensions. 

Mix, and, when sufficiently cool, 
out into sticks or any other desirable, 
form ^ 
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Spruce Chewing Gum. — 

Spruce gum SO parts 

Chicle SO parts 

Sugar, powdered 60 parts 

Melt the gums separately, mix while 
hot, and immediately add the sugar, a 
small portion at a time, kneading it thor- 
oughly on a hot slab When com- 

pletely incorporated remove to a cold 
slab, previously dusted with powdered 
sugar, roll out at once into sheets, and 
cut into sticks Any desired flavor or 
color may be added to or incorporated 
with the sugar 

CHICKEW-COOP APPLICATION: 

See Insecticides 

CHICKEN DISEASES AND THEIR 
REMEDIES: 

See Veterinary Formulas 

CHICORY, TESTS FOR: 

See Foods. 

CHILBLAINS: 

See Ointments. 

CHILBLAIN SOAP: 

See Soap 

CHILDREN, DOSES FOR: 

See Doses 

CHILLS, BITTERS FOR: 

See Wines and Liquors 

CHINA CEMENTS: 

See Adhesives and Lutes. 

CHINA: 

See Ceramics- 

CHINA, TO REMOVE BURNED LET- 
TERS FROM: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods 

CHINA REPAIRING: 

See Porcelain. 

CHINA RIVETING. 

China riveting is best left to practical 
men, but it can be done with a drill made 
from a splinter of a diamond fixed on a 
handle If this is not to be had, ^et a 
small three-cornered file, harden it by 
placing it in the fire till red hot, and then 
plunging it in cold water Next grind 
the point on a grindstone and fim^ on 
an oilstone With the point pick out the 
place to be bored, taking care to do it 
ently for fear of breaking the article 
n a little while a piece will break off, 
then the hole can easily be made by 
working the point round. The wire 
may then be passed through and fas- 


tened A good cement may be made 
from 1 ounce of grated cheese, I ounce 
of finely powdered quicklime, and white 
of egg sufficient to make a paste The 
less cement applied the better, using a 
feather to spread it over the broken 
edge 

CHLORIDES, PLATT'S: 

See Disinfectants 

CHLORINE-PROOFING : 

See Acid-Proofing. 

CHOCOLATE. 

Prepare 1,000 parts of finished cacao 
and 30 parts of fresh cacao oil, m a 
warmed, polished, iron mortar, into a 
liquid substance, add to it 800 parts of 
finely powdered sugar, and, after a good 
consistency has been reached, 60 parts of 
powdered iron lactate and 60 parts of 
sugar syrup, finely rubbed together. 
Scent with 40 parts of vanflla sugar. Of 
this mass weigh out tablets of 125 parts 
into the molds 

Coating Tablets with Chocolate. — If a 
chocolate which is free from sugar be 
placed m a dish over a water bath, it will 
melt into a fluid of proper consistence 
for coating tablets. No water must be 
added The coating is formed by dip- 
ping the tablets When they are suffi- 
ciently hardened they are laid on oiled 
paper to dry 

CHOCOLATE CASTOR -OIL LOZ- 
ENGES: 

See Castor Oil 

CHOCOLATE CORDIAL: 

See Wines and Liquor^ 

CHOCOLATE EXTRACIS: 

See Essences and Extracts. 

CHOCOLATE SODA WATER: 

See Beverages 

CHOKING IN CATTLE: 

See Veterinary Formulas. 

CHOLERA REMEDIES: 


Sun Cholera Mixture. — 

Tincture of opium 1 part 
Tincture of capsicum 1 part 
Tincture of rhubarb 1 part 
Spirit of camphor . 1 part 

Spirit of peppermint 1 part 

Squihb’s Diarrhea Mixture. — 
Tincture opium. .... 40 parts 

Tincture capsicum. . 40 parts 

^irit camphor . . 40 parts 

Cniorofbrm 15 parts 

Alcohol . .... 05 
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Aromatic Rhubarb. — 


Cinnamon, ground 8 parts 

Rhubarb 8 parts 

Calumba 4 parts 

Saffion 1 part 

Powdered opium 2 parts 

Oil peppermint 5 parts 

Alcohol, q s ad 100 parts 


Macerate the ground drugs with 75 
parts alcohol in a closely covered per- 
colator for several days, then allow per- 
colation to proceed, using sufficient al- 
cohol to obtain 95 parts of percolate. In 
percolate dissolve the oil of peppermint 


Rhubarb and Camphor. - 

— 


Tinciuie capsicum 

2 

ounces 

Tincture opium 

2 

ounces 

Tincture camphor 

3 ounces 

Tincture catechu 

4 ounces 

Tincture rhubarb 

4 ounces 

Spirit peppermint 

4 ounces 

Blackberry Mixture. — 



Fluid extract black- 



berry root 

2 

pints 

Fluid ginger, soluble 

5^ ounces 

Fluid catechu 

5\ ounces 

Fluid opium for tinc- 



ture 

160 

minims 

Brandy 

8 

ounces 

Sugar 

4 

pounds 

Essence cloves 

256 

minims 

Essence cinnamon 

256 

minims 

Chloroform 

128 

minims 

Alcohol (25 per cent), 



q s ad . 

1 

gallon 


CHOWCHOW: 

See Condiments 

CHROME YELLOW, TEST FOR: 
See Pigments 

CHROMIUM GLUE: 

See Adhesives 


CHROMO MAKING. 

The production of chromo pictures 
requires a little skill. Practice is neces- 
sary The glass plate to be used should 
be washed off with warm water, and then 
laid in a 10 per cent solution of mtric 
acid After one hour, wash with clean, 
cold water, dry with a towel, and polish 
the plate with good alcohol on the in- 
side — hollow side— until no finger marks 
or streaks are visible This is best as- 
certained by breathing on the glass; the 
breath should show an even blue surface 
on the glass. 

Coat the unmounted photograph to be 
colored with benzine by means of wad- 


ding, but without pressure, so that the 
retouching of the pictuie is not dis- 
turbed Place 2 tablets of ordinary 
kitchen gelatin in 8| ounces of distilled 
or pure ram water, soak for an hour, and 
then heat until the gelatin has com- 
pletely dissolved Pour this warm solu- 
tion over the polished side of the glass, 
so that the liquid is evenly distributed 
The best way ls to pour the solution on 
the upper right-hand corner, allowing it 
to flow into the left-hand corner, from 
there to the left below and right below, 
finally letting the superfluous liquid 
run off Take the photogiaph, which 
has been previously slightly moistened 
on the back, lay it with the picture 
side on the gelatin-covered plate, cen- 
tering it nicely, and squeeze out the 
excess gelatin solution gently, prefer- 
ably by means of a rubber squeegee 
Care must be taken, however, not to dis- 
place the picture in this manipulation, as 
it IS easily spoiled 

The solution must never be allowed to 
boil, since this would render the gelatin 
brittle and would result in the picture, 
after having been finislied, cracking off 
from the glass m a shoit time When 
the picture has been attached to the glass 
plate without blisters (winch is best ob- 
served from the back), the edge of the 
glass is cleansed of gelatin, pieferably 
by means of a small sponge and luke- 
warm water, and the plate is allowed to 
dry over night 

When the picture and the gelatin are 
perfectly dry, coat the back of the picture 
a few times with castor oil until it is per- 
fectly transparent, carefully remove the 
oil without rubbing, and proceed with 
the painting, which is best accomplished 
With good, not over-thick oil colors The 
coloring must be observed from the glass 
side, and for this reason the small details, 
such as eyes, bps, beard, and hair, 
should first be sketched m When the 
first coat IS dry the dress and the flesh 
tints are painted The whole surface 
may be painted over, and it is not neces- 
saiy to paint shadows, as these are al- 
ready piesent m the picture, and con- 
sequently show the color through in 
varying strength. 

When the coloring has dried, a second 
glass plate should be laid on for protec- 
tion, pasting the two edges together with 
narrow strips of linen. 

Cider 

To Make Cider — Pick the apples of 
the tree by hand Every apple before 
going into the press should be carefully 
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wiped. As soon as a charge of apples 
IS ground, remove the pomace and put in 
a cask with a false bottom and a strainer 
beneath it, and a vessel to catch the 
drainage from pomace As fast as the 
juice runs from the press place it in 
clean, sweet, open tubs or casks with the 
heads out and provide with a faucet, put 
in about two inches above bottom The 
juice should be closely watched and as 
soon as the least sign of fermentation ap- 
pears (bubbles on top, etc ) it should be 
run off into casks prepared for this pur- 
pose and placed in a moderately cool 
room The barrels should be entirely 
filled, or as near to the bunghole as 
possible After fermentation is well 
under way the spume or foam should be 
scraped off with a spoon several times a 
day When fermentation has ceased 
the cider is racked off into clean casks, 
filled to the bunghole, and the bung 
driven in tightly. It is now ready for 
use or for bottling 

Champagne Cider — I — To convert or- 
dinary cider into champagne cider, pro- 
ceed as follows To 100 gallons of good 
cider add 3 gallons of strained honey (or 
24 pounds of white sugar •will answer), 
stir in well, tightly bung, and let alone 
for a week Clarify the cider by adding 
a half gallon of skimmed milk, or 4 ounces 
of gelatin dissolved in sufficient hot 
water and add 4 gallons of proof spirit 
Let stand 3 days longer, then syphon off, 
bottle, cork, and tie or wire down 
Bunging the cask tightly is done in order 
to induce a slow fermentation, and thus 
retain in the cider as much carbonic acid 
as possible 

II — Put 10 gallons of old and clean 
cider in a strong and iron-bound cask, 
pitched within (a sound beer cask is the 
very thing), and add and stir in well 40 
ounces of simple syrup Add 5 ounces 
of tartaric acid, let dissolve, then add 7^ 
ounces sodium bicarbonate m powder. 
Have the bung ready and the moment 
the soda is added put it in and drive it 
home The cider will be ready for use 
in a few hours 

Cider Preservative. — I — The addition 
of 154 grains of bismuth submtrate to 22 
gallons of cider prevents, or materially 
retards, the hardening of the beverage on 
exposure to air, moreover, the bismuth 
salt renders alcoholic fermentation more 
coinplete 

li — Calcium sulphite (sulphite of 
lime) is largely used to prevent fermen- 
tation in cider ^ About J to i of an ounce 
of the sulphite is required for 1 gallon of 
cider It should first be dissolved in a 


small quantity of cider, then added to 
the bulk, and the whole agitated until 
thoroughly mixed The barrel should 
then be bunged and allowed to stand for 
several days, until the action of the sul- 
phite is exerted It will preserve the 
sweetness of cider perfectly, but care 
should be taken not to add too much, as 
that would impart a slight sulphurous 
taste 

Artificial Ciders — To 25 gallons of 
soft water add 2 pounds of tartaric acid, 
25 or 30 pounds of sugar, and a pint of 
yeast; put in a warm place, and let fer- 
ment for 15 days, then add the flavoring 
matter to suit taste The various fruit 
ethers are for sale at any ■wholesale drug 
house 

Bottling Sweet Cider. — Champagne 
quarts are generally used for bottling 
cider, as they are strong and •will stand 
pressure, besides being a convenient 
size for consumers. In making cider 
champagne the liquor should be clari- 
fied and bottled m the sweet condition, 
that IS to say, before the greater part of 
the sugar which it contains has been 
converted into al<^hol by fermentation. 
The fermentation continues, to a certain 
extent, in the bottle, transforming more 
of the sugar into alcohol, and the car- 
bonic aad, being unable to escape, is 
dissolved in the cider and produces the 
sparkling 

The greater the quantity of sugar 
contained in the liquor, -when it is bot- 
tled, the more complete is its carbona- 
tion by the carbomc-acid gas, and con- 
sequently the more sparkling it is when 
poured out But this is true only V'ithin 
certain limits, for if the production of 
sugar IS too high the fermentation will 
be arrested 

To make the most sparkling cider the 
liquor is allowed to stand for three, four, 
five, or six weeks, during which fermen- 
tation proceeds The time varies ac- 
cording to the nature of the apples, and 
also to the temperature; when it is very 
warm the first fermentation is usually 
completed in 7 days 

Before bottbng, the liquid must be 
fined, and this is best done with catechu 
dissolved in cold cider, 2 ounces of cate- 
chu to the barrel of cider This is well 
stirred and left to settle for a few days 

The cider at this stage is still sweet, 
and it IS a point of considerable nicety 
not to carry the first fermentation too 
far. The bottle should not be quite 
filled, so as to allow more freedom for 
the carbonic-acid gas which forms. 

When the botues have been filled. 
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corked, and wired down, they should be 
placed in a good cellar, which should be 
dry, or else the cider will taste ot the 
cork The bottles should not be laid 
for four or five weeks, or breakage will 
ensue When they are being laid they 
should be placed on laths of wood or on ! 
dry sand, they should never be allowed 
on cold or damp floors 

Should the cider be relatively poor in 
sugar, or if it has been fermented too far, 
about 1 ounce of powdered loaf sugar 
can be added to each bottle, or else a 
measure of sugar syrup before pouring 
in tire cider. 

Imitation Cider. — 

I — A formula foi an imitation cider is 
as follows 

Rain water 100 gallons 

Honey, unstrained 6 gallons 

Catechu, powdered 3 ounces 

Alum, powdered 5 ounces 

Yeast (bi ewer’s pref- 
erably) pints 

Mix and put in a warm place to fer- 
ment Let ferment for about 15 days; 
then add the following, stirring well in 

Bitter almonds, crushed 8 ounces 
Cloves 8 ounces 

I^et stand 24 hours, add two or three 
gallons of good whiskey, and rack off into 
clean casks Bung tightly, let stand 48 
hours, then bottle If a higher color is 
desired use caramel sufficient to pro- 
duce the correct tinge If honey is not 
obtainable, use sugar-house molasses 
instead, but honey is preferable 

II — The following, when properly 
prepared, makes a passable substitute 
for cider, and a very pleasant drink: 

Catechu, powdered, 3 parts 

Alum, powdered 5 parts 

Honey , 640 parts 

Water 12,800 parts 

Yeast 32 parts 

Dissolve the catechu, alum, and honey 
in the water, add the yeast, and put in 
some warm place to ferment. The con- 
tainer should be filled to the square open- 
ing, made by sawing out five or six inches 
of the center of a stave, and the spume 
skimmed off daily as it arises. In cooler 
weather from 2 weeks to 18 days will be 
required for thorough fermentation. In 
warmer weather from 12 to 13 days will 
be su^cient When fermentation is com- 
plete add the following solution. 

Oil of bitter almonds 1 part 
Oil of clover 1 part 

Caramel 32 parts 

^ Alcohol . . . 192 parts 


The alcohol may be replaced by twice 
its volume of good bourbon whiskey A 
much cheaper, but correspondingly poor 
substitute foi the above may be made as 
follows 

Twenty-five gallons of soft water, 2 
pounds tartaiic acid, 25 pounds of brown 
sugar, and 1 pint of yca&t are allowed to 
stand in a warm place, in a clean cask 
with the bung out, for 24 hours Then 
bung up the cask, after adding 3 gallons 
of whiskey, and let stand for 48 hours, 
after which the liquor is ready for use 

CIDER VINEGAR: 

See Vinegar. 


Cigars 

Cigar Sizes and Colors. — Cigars are 
named accoiding to their color and 
shape A dead-black cigar, for instance, 
is an “Oscuro,” a very dark-brown one 
is a ‘‘Colorado,’’ a medium brown is a 
“Colorado Claro,” and a yellowish light 
brown is a “Claro ” Most smokers 
know the names of the shades from 
“Claro” to “Colorado,” and that is as 
far as most of them need to know As to 
the shapes, a “Napoleon” is the biggest 
of all Cigars — being 7 inches long; a ‘T\r- 
fecto” swells in the middle and tapers 
down to a very small head at the lighting 
end, a “Panatela” is a thin, straight, up- 
and-down cigar without the graceful 
curve of the “Perfecto”, a “Conchas” is 
very short and fat, and a “Londres” is 
shaped like a “Perfecto” except that it 
does not taper to so small a head at the 
lighting end A “Reina Victoria” is a 
“Londres” that comes packed in a nb- 
bon-tied bundle of 50 pieces, instead of 
in the usual four layers of 13, 12, 13 and 
12 

How to Keep Cigars. — Cigars kept in 
a ease aie influenced every time the case 
is opened Whatever of taint there may 
be in the atmosphere rushes into the ' 
case, and is finally taken up by the cigars, i 
Even though the cigars have the appear- 
ance of freshness, it is not the oi4gmal 
freshness in which they were received 
from the factory They have been dry, 
or comp<ii.i In eh <^ 0 , and have absorbed . 
more nuintuie lliaii has been put in the 
case, and it matters not what tliat mois- ^ 
ture may be, it can never restore the 
flavor that was lost during the drying-out:^^ 
process. 

After all, it is a comparatively simple 
matter to take good care of cigars * AU .^ 
that IS necessary is a comparatively air-^^J 
tight, zinc-lmed chest This should 
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behind the counter in a place where the 
temperature is even When a customer 
calls for a cigar the dealer takes the box 
out of the chest, serves his customer, and 
then puts the box back again The box 
being opened for a moment the cigars are 
not perceptibly affected The cigars in 
the close, heavy chest are always safe 
from atmospheric influences, as the boxes 
are closed, and the chest is open but a 
moment, while the dealer is taking out a 
box from which to serve his customer. 

Some of the best dealers have either a 
large chest or a cool vault in which they 
keep their stock, taking out from time to 
time whatever they need for use. Some 
have a number of small chests, in which 
they keep different brands, so as to avoid 
opening and closing one particular chest 
so often. 

It may be said that it is only the high- 
er priced cigars that need special care in 
handling, although the cheaper grades 
are not to be handled carelessly The 
Havana cigars are more susceptible to 
change, for there is a delicacy of flavor to 
be preserved that is never present m the 
cheaper grades of cigars 

Every dealer must, of course, make a 
display in his show case, but he need not 
serve ms patrons with these cigars. The 
shrinkage in value of the cigars in the 
case is merely a business proposition of 
profit and loss 

Cigar Flavoring. — I — Macerate 2 
ounces of cinnamon and 4 ounces of 
tonka beans, ground fine, in 1 quart of 
rum 

II — Moisten ordinary cigars with a 
strong tincture of cascanlla, to which a 
little gum benzoin and storax may be 
added Some persons add a small quan- 
tity of camphor or oil of cloves or cassia 

III. — Tincture of valerian. 4 drachms 

Butyric aldehyde 4 drachms 
Nitrous ether . 1 drachm 

Tincture vanilla 2 drachms 

Alcohol ... - 5 ounces 

Water enough to 

make ... .16 ounces 

IV. — Extract vamlla . . 4 ounces 

Alcohol - i gallon 

Jamaica rum . | gallon 

Tincture valerian . 8 ounces 

Caraway seed . 2 ounces 

English valerian root 2 ounces 
Bitter orange peel. 2 ounces 

Tonka beans. - 4 drachms 

Myrrh . 16 ounces 

Soak the myrrh for S days in 6 quarts 
of water, add the alcohol, tincture va- 
lerian, and extract of vanilla, and after 


grinding the other ingredients to a coarse 
powder, put all together m a jug and 
macerate for 2 weeks, occasionally shak- 
ing, lastly, strain. 

V — Into a bottle filled with J pint of 
French brandy put 1^ ounces of cascar- 
illa bark and 1|^ ounces of vanilla pre- 
viously ground with } pound of su^ar; 
carefully close up the flask and distil in a 
warm place Alter 3 days pour off the 
liauid, and add J pint of mastic extract- 
The finished cigars are moistened with 
this liquid, packed m boxes, and pre- 
served from air by a well-closed lid. 
They are said to acquire a pleasant flavor 
and mild strength through this treat- 
ment 

Cigar Spots. — The speckled appear- 
ance of certain wrappers is due to the 
work of a species of fungus that attacks 
the growing tobacco In a certain dis- 
trict of Sumatra, which produces an ex- 
ceptionally fine tobacco for wrappers, 
the leaves of the plant are commonly 
speckled in this way. Several patents 
have been obtained for methods of spot- 
ting tobacco leaves artificially. A St, 
Louis firm uses a solution composed of: 
Sodium carbonate. S parts 

Calx chlorinata 1 part 

Hot water . 8 parts 

Dissolve the washing soda in the hot 
water, add the chlorinated lime, and 
heat the mixture to a boiling tempera- 
ture for 3 minutes When cool, decant 
into earthenware or stoneware jUgs, cork 
tightly, and keep in a cool place. The 
corks of jugs not intended for immediate 
use should be covered with a piece of 
bladder or strong parchment paper, and 
tightly tied down to prevent the escape of 
gas, and consequent weakening of the 
bleaching power of the fluid. The pre- 
pared Liquor IS sprinkl('<l on the tobacco, 
the latter being then expo-ed to light ami 
air, when, it is said, the dj-dgreeablc odor 
produced soon disappears 

CmCHOWA: 

See Wines and Liquors- 


CINNAMON ESSENCE: 

See Essences and Extracts. 

CINNAMON OIL AS AN ANTISEPTIC: 
See Antiseptics. 

CITRATE OF MAGOTSIUM: i 

See Magnesium Citrate. ^ 

CLARET LEMONADE AfR> CLARET# 
PUNCH: 

See Beverages, under I/emona^des. 
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CLARIFICATION OF GELATIN AND 
GLUE: 

See Gelatin. 

CLARIFYING. 

Clarification is the piocess by which 
any solid particles suspended in a liquid 
are either caused to coalesce together or 
to adhere to the medium used for clar- 
ifying, that they may be removed by fil- 
tration (which would previously have 
been impossible), so as to render the 
liquid clear 

One of the best agents for this purpose 
IS albumen When clarifying vegetable 
extracts, the albumen which is naturally 
present in most plants accomplishes this 
purpose easily, provided the vegetable 
matter is extracted in the cold, so as to 
get as much albumen as possible in solu- 
tion 

Egg albumen may also be used The 
effect of albumen may be increased by 
the addition of cellulose, in the form of a 
fine magma of filtering paper This has 
the further advantage that the subse- 
quent filtration is much facilitated 

Suspended particles of gum oi pectin 
may be removed by cautious precipita- 
tion with tannin, of which only an ex- 
ceedingly small amount is usually neces- 
sary It combines with the gelatinous 
substances better with the aid of heat 
than in the cold Theie must be no ex- 
cess of tannin used 

Another method of clarifying liquids 
turbid from particles of gum, albumen, 
pectin, etc , is to add to them a definite 
quantity of alcohol This causes the 
former substances to separate in more or 
less large flakes The quantity of alco- 
hol required varies greatly according to 
the nature of the liquid It should be 
determined m each case by an experiment 
on a small scale 

Resinous or waxy substances, such as 
are occasionally met with in honey, etc , 
may be removed by the addition of bole, 

ulped filtering paper, and heating to 

oiling 

In each case the clarifying process 
may be hastened by making the separat- 
ing particles specifically heavier; that is, 
by incorporating some heavier sub- 
stance, such as talcum, etc , which may 
cause the flocculi to sink more rapidly, 
and to form a compact sediment. 

Clarifying powder for alcoholic liquids 

Egg albumen, dry 40 parts 
Sugar of milk . , 40 parts 

Starch . 20 parts 

Reduce them to very fine powder, and 
mix thoroughly. 


For clarifying liquors, wines, essences 
etc , lake for every quart of liquid 75 
grains of the above mixture, shake re- 
peatedly m the course of a few days, the 
mixture being kept in a warm room, 
then filter. 

Powdered talcum renders the same 
service, and has the additional advan- 
tage of being entirely insoluble How- 
ever, the above mixture acts more ener- 
getically. 

CLAY: 

Claying Mixture for Forges.— Twenty 
parts fire clay; 20 parts cast-iron turn- 
ings; 1 part common salt; J part sal am- 
moniac, all by measure 

The materials should be thoroughly 
mixed diy and then wet down to the con- 
sistency of common mortar, constantly 
stiiruig the mass as the welting proceeds. 
A rough mold shaped to fit the tuyere 
opening, a trowel, and a few minutes’ 
time are all that are needed to complete 
the successful claying of the forge This 
mixture dries Jiard and when glazed by 
the fire will last 

Plastic Modeling Clay — A perma- 
nently plastic clay can be obtained by 
first mixing it with glycerine, turpen- 
tine, or similar bodies, and then adding 
vaseline or petroleum residues rich m 
vaseline The proportion of clay to the 
vaseline vanes according to the desired 
consistency of the product, the admix- 
ture of vaseline varying from 10 to 50 
per cent It is obvious that the hardness 
of the material decreases with the 
amount of vaseline added, so that the one 
iichest in vaseline will be the softest. By 
the use of various varieties of clay and 
the suitable choice of admixtures, the 
plasticity, as well as the color of the mass, 
may be varied. 


Cleaning Preparations and 
Methods 

(See also Soaps, Polishes, and House- 
hold Formulas). 

TO REMOVE STAINS FROM TpE 

HANDS: 

Removal of Amline-Dye Stains from 
the Skin. — Rub the stained skin with 
a pinch of slightljj moistened red crys- 
tals of chromic trioxide until a distinct 
sensation of warmth announces the de- 
struction of the dye stuff by oxidation 
and an incipient irritation of the skin 
Then rinse with soap and water A sin- 
gle application usually suffices to remove 
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the stain It is hardly necessary to call 
attention to the poisonousness and strong 
•caustic action of chromic trioxide, but 
only moderate caution is required to 
avoid evil effects 

Pyrogallic-Acid Stains on the Fingers 
(see also Photo^aphy). — Pyro stains may 
be prevented fairly well by rubbing in a 
little wool fat before beginning work A 
very effective way of eliminating devel- 
oper stains is to dip the finger tips occa- 
sionally during development into the 
clearing bath. It is best to use the 
clearing bath, with ample friction, be- 
fore resorting to soap, as the latter seems 
to have a fixing effect upon the stain 
Lemon peel is useful for removing pyro 
stains, and so are the ammonium per- 
sulphate reducer and the thiocarbamide 
clearer. 

To Clean Very Soiled Hands. — In the 
morning wash in warm water, using^ a 
stiff brush, and apply glycerine Re- 
peat the application two or three times 
during the day, washing and brushing an 
hour or so afterwards, or apply a warm 
solution of soda or potash, and wash in 
warm water, using a stiff brush as before 
Finally, rub the hands with pumice or 
infusorial earth There are soaps made 
especially for this purpose, similar to 
those for use on woodwork, etc , in 
which infusorial earth or similar matter 
IS incorporated. 

To Remove Nitnc-Acid Stains. — One 
plan to avoid stains is to use rubber 
finger stalls, or rubber gloves Nitric- 
acid stains can be removed from the 
hands by painting the stains with a solu- 
tion of permanganate of potash, and 
washing off the permanganate with a 5 
per cent solution of hydrochloric (muri- 
atic) acid. After this wash the hands 
with pure castile soap Any soap that 
roughens the skin should be avoided at 
all times. Castile soap is the best to 
keep the skin in good condition. 

CLEAmHG GILDED ARTICLES: 

To Clean Gilt Frames and Gilded Sur- 
faces Generally. — Dip a soft brush in 
alcohol to which a few drops of ammonia 
water has been added, and with it go 
over the surface. Do not rub — at least, 
not roughly, or harshly In the course 
of five minutes the dirt will have become 
soft, and easy of removal Then go over 
the surface again gently with the same or 
- a similar brush dipped in rain water 
Now lay the damp article in the sunlight 
to dry. If there is no sunlight, place it 
near a warm (but not hot) stove, and 
let dry completely . In order to avoid 


streaks, take care that the position of the 
article, during the drying, is not exactly 
vertical 

To Clean Fire-Gilt Articles — Fire-gilt 
articles are cleaned, according to then 
condition, with water, diluted hydro- 
chloric acid, ammoma, or potash solu- 
tion If hydrochloric acid is employed 
thorough dilution with water is especially 
necessary The acidity should hardly 
be noticeable on the tongue 

To clean gilt articles, such as gold 
moldings, etc , w'hen they have become 
tarnished or covered with flyspecks, etc , 
rub them slowdy with an onion cut in half 
and dipped in rectified alcohol, and wash 
off lightly with a moist soft sponge after 
about % hours. 

Cleaning Gilded and Polychromed 
Work on Altars. — To clean bright gold 
a fine little sponge is used which is 
moistened but lightly with tartaric acid 
and passed over the gilding Next go 
over the gilt work with a small sponge 
saturated with alcohol to remove all dirt 
For matt gilding, use only a white flannel 
dipped in lye, and carefully wipe off the 
dead gold with this, drying next with a 
fine linen rag. To clean polychromed 
work sponge with a lye of rain water, 
1,000 parts, and calcined potash, 6S 
parts, and immediately wash off with a 
clean sponge and water, so that the lye 
does not attack the paint too much. 

SPOT AND STAIR REMOVERS: 

To Remove Aniline Stains. — 

I — Sodium nitrate 7 grains 

Diluted sulphuric acid 15 grams 

Water . 1 ounce 

i Let the mixture stand a day or two 
before using Apply to the spot with a 
sponge, and rinse the goods with plenty 
of water. 

II — An excellent medium for the re- 
moval of amlme stains, which are often 
very stubborn, has been found to be 
liquid opodeldoc After its use the 

stains are said to disappear at once and 
entirely 

Cleansing Fltiids. — A spot remover is 
made as follows: 

I — Sapomne . 7 parts 

Water . . 130 parts 

Alcohol . . 70 parts 

Benzine 1,7SS parts 

Oil mirbane 5 parts 

II — Benzene (benzol). 80 parts 

Ascetic ether .... 10 parts 

Peinroil .... 1 part 

This yields an effective grease eradi- 
cator, of an agreeable odor. 
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III — ^To Remove Stams of Sulphate of 
copper, or of salts of mercury, silver, or 
gold from the hands, etc , wash them first 
with a dilute solution either of ammonia, 
iodide, biomide, or cyanide of potassium, 
and then with plenty of water, if the 
stains are old ones they should first be 
rubbed with the strongest acetic acid 
and then treated as above 

Removal of Picric-Acid Stains, — I — 
Recent stains of picric acid may be re- 
moved readily if the stain is covered with 
a layer of magnesium carbonate, the car- 
bonate moistened with a little water to 
form a paste, and the paste then rubbed 
over the spot 

n, —Apply a solution of 

Bone acid 4 parts 

Sodium benzoate 1 part 

Water 100 parts 

III — Dr Prieur, of Besan^on, recom- 
mends lithium carbonate for the removal 
of picric-acid stains from the skin or 
from linen The method of using it is 
simply to lay a small pinch on the stain, 
and moisten the latter with water Fresh 
stains disappear almost instantly, and 
old ones m a minute or two 

To Remove Finger Marks from Books, 
etc. — I — Pour benzol (not benzine or 
gasoline, but Merck’s “c p ” crystalliz- 
able) on calcined magnesia until it be- 
comes a crumbling mass, and apply this 
to the spot, rubbing it in lightly, with the 
tip of the finger When the benzol 
evaporates, brush off. Any dirt that re- 
mains can be removed by using a piece 
of soft rubber. 

11,— If the foregoing fails (which it 
sometimes, though rarely, does), try the 
following Make a hot solution of sodium 
hydrate in distilled watei, of strength of 
from 3 per cent to 5 pei cent, according 
to the age, etc , of the stain Have pre- 
pared some bits of heavy blotting paper 
somewhat larger than the spot to be re- 
moved; also, a blotting pad, or several 
pieces of heavy blotting paper Lay the 
soiled page face downward on the blot- 
ting pad, then, saturating one of the bits 
of blotter with the hot sodium hydrate 
solution, put it on the stain and go over 
it with a hot smoothing iron If one ap- 
plication does not remove all the grease 
or stain, repeat the operation Then 
saturate another bit of blotting paper with 
a 4 per cent or 5 per cent solution of hy- 
drochloric acid in distilled water, apply 
it to the place, and pass the iron over it 
to neutralize tlie strong alkali This process 
will instantly lestore any fadw writing 
or printing, and make the paper bright 
and fresh again 


Glycerine as a Detergent— For cer- 
tain kinds of obstinate spots (such as 
coffee and chocolate, for instance) there 
is no better detergent than glycerine 
especially for fabrics with delicate colors! 
Apply the glycerine to the spot, with a 
sponge or otherwise, let stand a min- 
ute or so, then wash oif with water or 
alcohol. Hot glycerine is even more 
efficient than cold 

CLEANING SKINS AND LEATHER- 

See also Leather 

To Clean Colored Leather. — Pour car- 
bon bisulphide on non-vulcamzed gutta- 

E ercha, and allow it to stand about 24 
ours After shaking actively add more 
gutta-perch.' cridii.db. until the solution 
becomes c' i rmoM consistency 
This mixture is applied in suitable quan- 
tity to oil-stained, colored leather and 
allowed to dry two or three houis The 
subsequent operation consists merely m 
removing the coat of gutta-percha from 
the surface of the leather — that is, rub- 
bing it with the fingers, and rolling it off 
the surface 

The color is not injured in the least by 
the sulphuret of carbon, only those 
leathers on which a dressing containing 
starch has been used look a little lighter 
in color, but the better class of leathers 
are not so dressed The diy gutta-per- 
cha can be redissolved in sulphuret of 
carbon and used over again. 

To Clean Skins Used for Polishing 
Purposes — First beat them thoroughly 
to get nd of dust, then go over the surface 
on both sides with a piece of good white 
soap and lay them in warm water m 
which has been put a lit lie soda Let 
them he hcie for 2 hours, then wash them 
in plenty of tepid water, rubbing them 
vigorously until perfectly clean This 
bath should also be made alkaline with 
soda The skins are finally rinsed in 
warm watei, and diied quickly Cold 
water must be avoided at all stages of the 
cleansing process, as it has a tendency to 
shrink and harden the skins. 

The best way to clean a chamois skin 
is to wash and rinse it out in clean water 
immediately after use, but this practice is 
apt to be neglected so that the skin be- 
comes saturated with dirk and grime. 
To clean it, first thoroughly soak m 
clean, soft water Then, after soaping 
it and rolling it into a compact wad, beat 
with a small round slick — a buggy spoke, 
say — turning the wad over rcpcatedlv, 
and keeping it well wet and soaped 
This should suffice to loosen the dnt 
Then rinse in clean* w^ter until the ski3;i 
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IS clean. As wringing by hand is apt to ' 
injure the chamois skin, it is advisable to 
use a small clothes wringer Before 
using the skin again rinse it in clear water 
to which a little pulverized alum has 
been added 

STRAW-HAT RETOVATIOIT: 

To Renovate Straw Hats — I — Hats 
made of natural (uncolored) straw, which 
have become soiled by wear, may be 
cleaned by thoroughly sponging with a 
weak solution of tartaric acid in water, 
followed by water alone The hat after 
being so tieated should be fastened by 
the rim to a board by means of pins, so 
that it will keep its shape in drying, 
n. — Sponge the straw with a solution of 

By weight 

Sodium hyposulphite 10 parts 
Glycerine . . 5 parts 

Alcohol . 10 parts 

Water 75 parts 

Lay aside in a damp place for M hours | 
and then apply I 

By weight I 

Citric acid . . ^ parts 

Alcohol . 10 parts 

Water. . 90 parts 

Press with a moderately hot iron, after 
stiffening with weak gum water, if neces- 

— ^If the hat has become much dark- 
ened in tint by wear the fumes of burmng 
sulphur may be employed The material 
should be first cleaned by thoroughly 
sponging with an aqueous solution of 
potassium carbonate, followed by a sim- 
ilar application of water, and it is then 
suspended over the sulphur fumes. 
These are generated by placing in a metal 
or earthen dish, so mounted as to keep the 
heat from setting fire to an 5 i;hmg beneath, 
some brimstone (roll sulphur), and 
sprinkling over it some live coals to start 
combustion. The operation is con- 
ducted in a deep box or barrel, the dish 
of burning sulpnur being placed at the 
bottom, and the article to be bleached 
being suspended from a string stretched 
across the top A cover not fitting so 
tightly as to exclude all air is placed over 
it, and the apparatus allowed to stand 
for a few hours. 

Hats so treated will require to be stif- 
fened by the application of a little gum 
water, and pressed on a block with a 
hot iron to bring them back into shape. 

Waterproof Stiffening for Straw Hats. 
— ^If a waterproof stiffening is required 
use one of the varnishes for which for- 
mulas follow: 


I. — Copal. . , . 450 parts 

Sandarac ^ 75 parts 

Venice turpentine 40 parts 
Castor oil . 5 parts 

Alcohol . . 800 parts 

II — Shellac . . 500 parts 

Sandarac . 175 parts 

Vemce turpentine 50 parts 
Castor oil . 15 parts 

Alcohol 2,000 parts 

III. — Shellac . . 750 parts 

Rosin. 150 parts 

Venice turpentine 150 parts 
Castor oil 20 parts 

Alcohol . 2,500 parts 

How to Clean a Panama Hat. — Scrub 
with castile soap and warm water, a 
nail brush being used as an aid to get 
the dirt away The hat is then placed m 
the hot sun to dry and in the course of 
two or three hours is ready for use It 
wiU not only be as clean as when new, 
but it will retain its shape admirably. 
The cleaned hat will be a trifle stiff at 
first, but will soon grow supple under 
wear. 

A little glycerine added to the rinsing 
water entirely prevents the stiffness and 
brittleness acquired by some hats in dry- 
ing, while a little ammonia in the cash- 
ing water materially assists in the scrub- 
bing process Ivory, or, in fact, any 
good white soap, will answer as well as 
castile for the purpose It is well to 
rinse a second time, adding the glycerine 
to the water used the second time Im- 
merse the hat completely in the rinse 
water, moving it about to get nd of 
traces of the dirty water. When the hat 
has been thoroughly rinsed, press out the 
surplus water, using a Turkish bath towel 
for the purpose, and let it rest on the 
towel when drying 

i PAIHT, VARHISH, AM) EHAHEL RE- 
MOVERS: 

To Remove Old Oil, Paint, or Vamish. 
Coats. — I — ^Apply a mixture of about 5 
parts of potassium silicate (water gla^, 
36 per cent), about 1 part of soda lye (40 
per cent), and 1 part of ammonia The 
composition dissolves the old varnish 
coat, as well as the paint, down to the 
bottom. The varnish coatings which 
are to be removed may be brushed off or 
left for days in a hardened state Upoaa 
being thoroughly moistened with water 
the old varnish may be readily washed 
off, the lacquer as well as the ml pni^ 
coming off completely The ammoina^ 
otherwise employed dissolves the var— ^ 
nish, bnt not the paint ^ 
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II — Apply a mixture of 1 part oil of 
turpentine and 2 parts of ammonia 
This IS effective, even if the coatings 
vp’ithstand the strongest lye The two 
liquids are shaken in a bottle until they 
mix like milk The mixture is applied 
to the coating with a little oakum, altera 
few minutes the old paint can be wiped 
off. 

To Clean Brushes and Vessels of Dry 
Paint (see also Brushes and Paints) — 
The cleaning of the brushes and ves- 
sels m which the varnish or oil paint had 
dried is usually done by boiling with 
soda solution This frequently spoils the 
brushes or cracks the vessels if of glass; 
besides, the process is rather slow and 
dirty A much more suitable remedy is 
amyl acetate, which is a liquid with a 
pleasant odor of fruit drops, used mainly 
for dissolving and cementing celluloid 
If amyl acetate is poured over a paint 
brush the varnish or hardened paint dis- 
solves almost immediately and the brush 
IS again rendered serviceable at once If 
necessary, the process is lepeated For 
cleaning vessels shake the liquid about in 
them, which softens the paint so that it 
can be readily removed with paper In 
this manner much labor can be saved. 
The amyl acetate can be easily removed 
from the brushes, etc , by alcohol or oil 
of turpentine 

Varnish and Paint Remover. — Dis- 
solve 20 parts of caustic soda (98 per 
cent) in 100 parts of water, mix the solu- 
tion with 20 parts of mineral oil, and stir 
in a kettle provided with a mechanical 
stirrer, until the emulsion is complete 
Now add, with stirring, 20 parts of saw- 
dust and pass the whme through a paint 
mill to obtain a uniform intermixture. 
Apply the paste moist 

To Remove Varmsh from Metal — To 
remove old varnish from metals, it suf- 
fices to dip the articles in equal parts of 
ammonia and alcohol (95 per cent) 

To Remove Water Stains from Var- 
nished Furniture. — Pour olive oil into a 
dish and scrape a little white wax into it. 
This mixture should be heated until 
the wax melts and rubbed sparingly on 
the stains. Finally, rub the surface with 
a linen rag until it is lestored to bril- 
liancy. 

To Remove Paint, Varnish, etc., from 
Wood.' — Varnish, paint, etc , no matter 
how old and hard, mav be softened m a 
few minutes so that they can be easily 
scraped off, by applying the following 
mixture 


Water glass . 5 parts 

Soda lye, 40° B (27 

per cent) 1 part 

Ammonia water 1 part 

Mix 

Removing Varmsh, etc —-A patent 
has been taken ^ out in England for a 
liquid for removing varnish, lacquer, tar, 
and paint The composition is made by 
mixing 4 ounces of benzol, 3 ounces of 
fusel oil, and 1 ounce of alcohol It is 
stated by the inventor that this mixture, 
if applied to a painted or varnished sur- 
face, will make the surface quite clean in 
less than 10 minutes, and that a paint- 
soaked brush as hard as iron ” can be 
made as soft and pliable as new by 
simply soaking for an hour or so in the 
mixture 

To Remove Enamel and Tin Solder.— 
Pour enough of oil of vitriol (concen- 
trated sulphuric acid) over powdered 
fluorspar in an earthen or lead vessel, so 
as ]ust to cover the parts whereby hydro- 
fluoric acid IS geneiiited For use, dip 
the article suspended on a wire into the 
liquid until the enamel or the tin is eaten 
away or dissolved, wJiich does not injure 
the articles in any way If heated, the 
liquid acts more rapidly The work 
should always be conducted m the open 
air, and caie should be taken not to in- 
hale the fumes, which are highly inju- 
rious to the health, and not to get any 
liquid on the skin, as hydrofliiouc acid 
IS one of the most dangerous poisons. 
Hydrofluoric acid must be kept m earth- 
en or leaden vessels, as it destroys glass. 

Removing Paint and Varmsh from 
Wood. — The following compound is 
given as one which will clean paint or 
varnish from wood or stone without in- 
juring the material. 

Flour or wood pulp 385 parts 
Hydrochloric acid 450 parts 
Bleaching powder 160 parts 
Turpentine 5 parts 

This mixture is applied to the surface 
and left on for some time It is then 
brushed off, and brings the paint away 
with it. It keeps moist quite long enough 
to be easily removed after it has acted 


Paste for Removing 
Varmsh Coats. — 

Old Paint or 

I. — Sodium hydrate 

5 parts 

Soluble soda glass 

3 parts 

Flour paste 

6 parts 

Water 

4 parts 

II — Soap 

10 parts 

Potassium hydrate 

7 parts 

Potassium silicate . . 

. 2 parts 
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To Remove Old Enamel. — Lay the 
articles horizontally in a vessel contain- 
ing a concentrated solution of alum and 
boil them The solution should be just 
sufficient to cover the pieces In 20 or 
25 minutes the old enamel will fall into 
dust, and the article can be polished with 
emery If narrow and deep vessels are 
used the operation will require more 
time 

INK ERADICATORS 

Two -Solution Ink Remover. — 


I — (a) Citric acid 1 part 

Concentrated solu- 
tion of borax 2 parts 

Distilled water 16 parts 

Dissolve the acid in the water, add the 
borax solution, and mix by agitation 

(h) Chloride of lime 3 parts 

Water 16 parts 

Concentrated bor- 
ax solution 2 parts 

Add the chloride of lime to the water, 


shake well and set aside for a week, then 
decant the clear liquid and to it add the 
borax solution 

For use, saturate the spot with solu- 
tion (a), apply a blotter to take off the ex- 
cess of liquid, then apply solution (b) 
When the stain has disappeared, apply 
the blotter and wet the spot with clean 
water, finally dry between two sheets of 
blotting paper 

II — (a) Mix, in equal parts, potassium 
chloride, potassium hypochlorite, and oil 
of peppermint (6) oodium chloride, 
hydrocnloric acid and water, in equal 
parts 

Wet the spot with (a), let dry, then 
brush it overlightly with (5), and rinse in 
clear water 

A good single mixture which will an- 
swer for most inks is made by mixing 
citric acid and alum in equal parts If 
desired to vend in a liquid form add an 
equal part of water In use, the pow der 
is spread well over the spot and (if on 
cloth or woven fabrics) well rubbed in 
with the fingers A few drops of water 
are then added, and also rubbed in A 
final rinsing with water completes the 
process 

Erasers. — I — ^Inks made with nut- 
galls and copperas can be removed by 
using a moderately concentrated solu- 
tion of oxalic acid- followed by use of 
pure water and frequent drying with 
clean blotting paper. Most other black 
inks are erased by use of a weak solution 
of chlorinated lime, followed by dilute 
acetic acid and water, with frequent dry- 


ing with blotters Malachite green ink 
IS bleached by ammonia w^ater, silver 
inks by potassium cyanide or sodium 
hyposulphite Some aniline colors are 
easily removed by alcohol, and nearly all 
by chlorinated lime, followed by diluted 
acetic acid or vinegar In all cases 
apply the substances with cameFs-hair 
brushes or feathers, and allow them to 
remain no longer than necessary, after 
which rinse well with water and dry with 
blotting paper 

II — Citric acid 1 part 

Watei, distilled .. 10 parts 
Concentrated solution 

of borax 2 parts 

Dissolve the citric acid in the water 
and add the borax. Apply to the paper 
with a delicate camel’s-hair pencil, re- 
moving any excess of water with a blot- 
ter A mixture of oxalic, citric, and tar- 
taric acids, in equal parts, dissolved in 
just enough water to give a clean solution, 
acts energetically on most inks. 

^ Erasing Powder or Pounce. — Alum, 1 
part, amber, 1 part; sulphur, 1 part, 
saltpeter, 1 part. Mix well together and 
keep in a glass bottle If a little of 
this powder is placed on an ink spot or 
fresh writing, rubbing -very lightly with a 
clean linen rag, the spot or the writing 
wull disappear at once 

Removing Ink Stains. — I — The ma- 
terial requiring treatment should first be 
soaked in clean, warm water, the super- 
fluous moisture remo’v'ed, and the fanric 
spread o\er a clean cloth Now allow 
a few minims of liquor ammomse fortis, 
specific gravity 0 891, to drop on the ink 
spot, then saturate a tiny tuit of absorbent 
cotton-wool with acidum phosphoricum 
dilutum, B P , and apply repeatedly and 
with firm piessure over the stain, repeat 
the proceaure tw’o or three times, and 
finally rinse w'ell in warm water, after- 
wards dr\ing m the sun, when every 
trace of ink will have vanished. This 
method is equally reliable for old and 
fresh ink stains, is rapid m action, and 
will not injure the most delicate fabric. 

II. — To remove ink spots the fabric 
IS soaked in warm water, then it is 
squeezed out and spread upon a clean 
piece of linen. Now apply a few drops 
of liquid ammonia of a specific gravity 
of 0 891 to the spot, ana dab it next 
with a wad of cotton which has been 
saturated with dilute phosphoric acid. 
Aiter repeating the process several times 
and drying the piece in the sun, the ink 
spot will have disappeared without leav- 
ing the slightest trace. 
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III — Ink spots may be removed by 
the following mixture 

Oxalic acid 10 parts 

Stannic chloiidc S parts 

Acetic acid 5 parts 

Watei to make 500 parts 

Mix 

IV — The cusloniaiy method of cleans- 
ing ink spoth IS to use oxalic acid Thick 
blotting paper is soaked in a concen- 
trated solution and dried It is then laid 
immediately on the blot, and in many 
instances will take the latter out uithoiit 
leaving a trace behind In more stub- 
born eases the cloth is dipped in boiling 
water and rubbed with ciystals of oxalic 
acid, after which it is soaked in a weak 
solution of chloride of lime— say 1 ounce 
to a quart of water Undei such circum- 
stances the linen should be fchoioughly 
rinsed in sevcial waters afterwards 
Oxalic acid is undesirable for certain 
fabrics because it removes the color 

V — Ileic is a more harmless method 
Equal parts of cream of tartar and ciliic 
acid, powdered fine, and mixed together 
This forms the salts of lemon sold by 
druggists. Procure a hot dinnei plate, 
lay tne part stained m the plate, and 
moisten with hot water; next rub in the 
above powder with the bowl of a spoon 
until the stains disappear, then rinse in 
clean water and dry 

To Remove Red (Amlme) Ink. — 
Stains of red anilines, except eosinc, aie 
at once removed by moistening with 
alcohol of 94 per cent, acidulated with 
acetic acid Eosme does not disappear 
so easily The amount of acetic acid to 
be used is ascertained by adding it, drop 
by drop, to the alcohol, testing the 
mixture from time to time, until when 
dropped on the stain, the latter at once 
disappears. 

CLEARING OF WALLS, CEILINGS, AND 
WALL PAPER,: 

See also Household Formulas 

To Renovate Bnck Walls.— Dissolve 
glue in water in the proportion of 1 ounce 
of glue to every gallon of water, add, 
while hot, a piece of alum the size of a 
hen’s egg, § pound Venetian red, and 1 
pound Spanish brown Add more water 
if too dark, more red and brown if too 
light. 

Cleaning Painted Doors, Walls, etc.— 
The following recipe is de^»igiied for 
painted objects that are much soiled 
Simmer gently on the fire, stirring con- 
stantly, 30 parts, by weight, of pulverized 
borax, and 450 parts of brown soap of 


good qunliiy, cut in small picxies,in 3,000 
parts of water The liquid is applied by 
means of flannel and iinscd oil' at once 
with pine water 

To Remove Aniline Stains from Ceil- 
ings, etc — In renewing <‘eilings, the old 
aniline color stains ate often very annoy- 
ing, as they penetiate the new' coating 
Painting over wnth shellac oi oil paint 
will bring relief, but other diawbacks 
appear A vei y piaetuxil remedy is to 
place a tin vessel on the floor of the room, 
and to burn a quantity of sulphui in it 
after the doors and windows of the room 
have been closed The sulphur vapors 
destroy the anilmc stains, which disap^ 
peax entirely 

Old Ceilings, — In dealing with old 
ceilings the distemper must be washed 
off down to the plaster face, all cracks 
lakcd out and stopped with putty (plas- 
tei of Pans and distemper mixc'cl), and 
the whole nibbed smooth wnth pumice 
stone and water, stained parts should be 
painted with oil color, and the whole 
distempered 1 1 old ceilings are m bad 
comlition it IS desiiable that they should 
be lined wnth paper, which should have' 
a coal of weak size before being distem- 
pered 

Oil Stains on Wall Paper. — Make a 
medium thick paste of pipe clay and 
water, applying it carefully flat upon the 
oil stain, blit avoiding all friction The 
paste is allowed to remain 10 to 12 hours, 
after which time it is vciy carefully re- 
moved with a soft rag In many <‘ases a 
repeated action will be necessary until 
the purpose desired^ is fully reached , 
Finally, however, this will be obtained 
\vithout blurring or destroying the de- 
sign of the wall paper, unless it be of the 
cheapest variety In the case of a light, 
delicate paper, the paste should be com- 
posed of magnesia and benzine 

To Clean Painted Walls. — A simple 
method is to put a little aqua ammonia 
in moderately warm watei, dampen a 
flannel with it, and gently wipe over the 
painted surface No scrubbing is nec- 
essary. 

Treatment of Whitewashed Walls.— 
It IS suggested that whitewashed walls' 
which it IS desired to paper, with a view 
to preventing peeling, should be treated 
with water, after which the scraper^ 
should be \ igoroudy used If the white-^ ’ 
wash has been thoroughly soaked it can 
easily be removed witli the scraper, 
Care should be taken that every part of 
the wall IS well scraped. ^ 
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Cleaning Wall Paper.— I — To clean 
wall paper the dust should first be re- 
moved by lightly brushing, preferably 
with a feather duster, and the surface 
then gently rubbed with slices of moder- 
ately stale bread, the discolored surface 
of the bread being removed from time 
to time, so as to expose a fresh portion for 
use Care should be taken to avoid 
scratching the paper with the crust of the 
bread, and the rubbing should be in one 
direction, the surface being systematically 
gone over, as in painting, to avoid the 
production of streaks 

II. — Mix 4 ounces of powdered pumice 
with 1 quart of flour, and with the aid of 
w'ater make a stiff dough Form the 
dough into rolls 2 inches in diameter and 
6 inches long, sew each roll separately 
in a cotton cloth, then boil for 40 or 50 
minutes, so as to render the mass firm 
Allow to stand for several hours, remove 
the crust, and they are ready for use 

III — Bread will clean paper, but un- 
less it is properly used the 30 b will be a 
very tedious one Select a “tin loaf at 
least two days old Cut off the crust at 
one end, and rub down the paper, com- 
mencing at the top Do not rub the 
bread backwards and forwards, but in 
single strokes When the end gets dirty 
take a very sharp knife and pare off a 
thin layer, then proceed as before 

It IS well to make sure that the walls 
are quite dry before using the bread, or it 
may smear the pattern If the room is 
furnished it will, of course, be necessary 
to place cloths around the room to catch 
the crumbs. 

IV — A preparation for cleansing wall 
paper that often proves much more effec- 
tual than ordinary bread, especially when 
the paper is very dirty, is made by mix- 
ing I dough and J plaster of Pans This 
should be made a day before it is needed 
for use, and should be very gently baked 

If there are any grease snots they 
should be removed by holding a hot 
flatiron against a piece of blotting paper 
placed over them If this fails, a little 
fuller's earth or pipe clay should be made 
into a paste with water, and this should 
then be carefully plastered over the 
grease spots and allowed to remain till 
quite dry, when it will be found to have 
absorbed the grease. 

V.— Mix together 1 pound each of rye 
flour and white flour into a dough, 
which is partially cooked and the crust 
removed. To this 1 ounce common 
salt and ^ ounce of powdered naph- 
thaline are" added, and finally 1 ounce of 
corn meal, and J ounce of burnt umber. 
The composition is formed into a mass. 


of the proper size to be grasped in the 
hand, and in use it should be drawn in 
one direction over the surface to be 
cleaned 

VI — Procure a soft, flat sponge, being 
careful that there are no hard or gritty 
places in it, then get a bucket of new, 
clean, dry, wheat bran Hold the 
sponge flat side up, and put a handful of 
bran on it, then qmckly turn against the 
wall, and rub the wall gently and care- 
fully with It; then repeat the operation. 
Hold a large pan or spread down a drip 
cloth to catch the bran as it falls, but 
never use the same bran twice Still 
another way is to use Canton flannel in 
strips a foot wide and about 3 yards 
long Roll a strip around a stick 1 
inch thick and 10 inches long, so as to 
have the ends of the stick covered, with 
the nap of the cloth outside As the 
cloth gets soiled, unroll the soiled part 
and roll it up w'lth the soiled face inside. 

In this way one can change places on 
the cloth when soiled and use tne whole 
face of the cloth To take out a grease 
spot requires care First, take several 
thicknesses of brown wrapping paper 
and make a pad, place it against the 
grease spot, and hold a hot flatiron 
against it to draw out the grease, which 
will soak into the brown paper Be 
careful to have enough layers of brown 
paper to keep the iron from scorching or 
discoloring tne wall paper If the first 
application does not take out nearly all 
the grease, repeat with clean brown 
paper or a blotting pad Then take an 
ounce irual of washed sulphuric ether and 
a soft, fine, clean sponge and sponge the 
spot carefully until all the grease disap- 
pears Do not wipe the place with the 
sponge and ether, but dab the sponge 
carefully against the place. A small 
quantity of ether is advised, as it is very 
inflammable 

CLOTHES Am> FABRIC CLE AKERS; 

Soaps for Clotlimg and Fabrics. — 
When the fabric is washable and the 
color fast, ordinarv soap and water are 
sufficient for removing grease and the or- 
dinarily attendant dirt, but special soaps 
are made which may possibly be more 
effectual. 

I — Powdered borax . 30 parts 

Extract of soap bark 30 parts 
Ox gall (fresh) . 120 parts 

Castile soap . . 450 parts 

First make the soap-bark extract by 
boiling the crushed bark in water nniS 
it has assumed a dark color, then 
the hquid into an evaporating disdi» 
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by the aid of heat evaporate it to a solid 
extract, then powder and mix it with the 
borax and the ox gall Melt the castile 
soap b I mall quantity of water 

and . add the other ingre- 

dients and mix well 

About 100 parts of soap bark make SO 
parts of extract 

II — Castile soap S pounds 

Potassium carbonate i pound 
Camphor 1 ounce 

Alcohol . i ounce 

Ammonia water i ounce 

Hot water, J pint, or sufficient 

Dissolve the potassium carbonate in 
the water, add the soap previously re- 
duced to thin shavings, keep warm over 
a water bath, stirring occasionally, until 
dissolved, adding more water if neces- 
sary, and finally, when of a consistence 
to become semisohd on cooling, remove 
from the fire When nearly ready to 
set, stir in the camphor, previously dis- 
solved in the alcohol and the ammonia 

The soap will apparently be quite as 
efficacious without the camphor and 
ammonia 

If a paste is desired, a potash soap 
should be used instead of the castile in 
the foregoing formula, and a portion or 
all of the water omitted Soaps made 
from potash remain soft, while soda 
soaps harden on the evaporation of the 
water which they contain when first 
made 

A liquid preparation may be obtained, 
of course, by the addition of sufficient 
water, and some more alcohol would 
probably improve it 

Clothes-Cleamng Fluids * 

See also Household Formulas 

I — Borax 1 ounce 

Castile soap 1 ounce 

Sodium carbonate 3 drachms 
Ammonia water 5 ounces 

Alcohol 4 ounces 

Acetone 4 ounces 

Hot water to make 4 pints 

Dissolve the borax, sodium bicarbo- 
nate, and soap in the hot water, mix the 
acetone and alcohol together, unite the 
two solutions, and then add the ammonia 
water The addition of a couple of 
ounces of rose water will render it some- 
what fragrant. 

II — A strong decoction of soap bark, 
preserved by the addition of alcohol, 
forms a good liquid cleanser for fabrics 
of the more delicate sort 

HI — Chloroform. 15 parts 

Ether . 15 parts 


Alcohol 120 parts 

Decoction of quillaia 
bark of 30'" 4,500 parts 

IV — Acetic ether . 10 parts 

Amyl acetate 10 parts 

Taqiiid ammonia 10 parts 

Dilute alcohol 70 parts 

V —Another good non-inflammable 
spot remover consists of equal parts of 
acetone, ammonia, and diluted alcohol. 
For use in large quantities carbon tetra- 
chloride IS suggested 

VI —Castile soap 4 av. ounces 

Water, boiling . . 32 fluidounces 

Dissolve and add. 

Water . 1 gallon 

Ammonia . 8 fluidounces 

Ether 2 fluidounces 

Alcohol 4 fluidounces 

To Remove Spots from Tracing Cloth. 
— It IS best to use benzine, which is ap- 
plied by means of a cotton rag The 
benzine also takes off lead-pencil marks, 
but does not attack India and other inks. 
The places treated with benzine should 
subsequently be lubbed with a little 
talcum, otherwise it would not be pos- 
sible to use the pen on them 

Removal of Pamt from Clothing. — 
Before paint becomes *‘dry” it can be 
removed from cloth by the liberal appli- 
cation of turpentine or benzine. If the 
spot IS not laige, it may be immersed m 
the liquid, otherwise, a thick, folded, 
absorbent cloth should be placed under 
the fabric which has been spotted, and 
the liquid sponged on freely enough that 
it may soak through, carrying the greasy 
matter with it Some skill in manipu- 
lation IS requisite to avoid simply spread- 
ing the stain and leaving a “ring” to 
show how far it has extended. 

When benzine is used the operator 
must be careful to apply it only in the 
absence of light or fire, on account of the 
extremely inflammable character of the 
vapor. 

Varnish stains, when fresh, are treated 
in the same way, but the action of the 
solvent may possibly not be so complete 
on account of the gum rosms present 

When either paint or varnish has 
dried, its removal becomes more diffi- 
cult In such case soaking in strong 
ammonia water may answer* An emul- 
sion, formed by shaking together 2 parts 
of ammonia water and 1 of spirits of tur- 
pentine,^ has been recommended 

To Remove Vaseline Stains from 
Clothing, — Moisten the spots with a mix- 
ture of 1 part of aniline oil, 1 of pow- 



CLEANING PREPARATIONS AND METHODS 


19S 


dered soap» and 10 of water After 
allowing the cloth to he for 5 or 10 min- 
utes, wash with water 

To Remove Grease Spots from Plush. 
— Place fresh bread rolls in the oven, 
break them apart as soon as they have 
become very hot, and rub the spots with 
the crumbs, continuing the work by us- 
ing new rolls until all traces of fat have 
disappeared from the fabric Purified 
benzine, which does not alter even the 
most delicate colors, is also useful for 
this purpose 

To Remove Iron Rust from Muslm 
and Linen. — Wet with lemon juice and 
salt and expose to the sun If one ap- 
plication does not remove the spots, a 
second rarely fails to do so 

Keroclean. — This non - inflammable 
cleanser removes grease spots from deli- 
cate fabrics without injury, cleans all 
kinds of jewelry and tableware by re- 
moving fats and tarnish, kills moths, 
insects, and household pests by suffo- 
cation and extermination, and cleans 
ironware by removing rust, brassware by 
removing grease, copperware by remov- 
ing verdigris It is as clear as water 
and will stand any fire test 

Kerosene 1 ounce 

Carbon tetrachloride 

(commercial) 3 ounces 

Oil of citronella % drachms 

Mix, and filter if necessary If a 
strong odor of carbon bisulphide is de- 
tected in the carbon tetrachloride first 
shake with powdered charcoal and filter- 

To Clean Gold and Silver Lace — 
I — Alkaline liquids sometimes used for 
cleaning gold lace are unsuitable, for 
they generally corrode or change the 
color of the silk A solution of soap also 
interferes with certain colors, and should 
therefore not be employed Alcohol is 
an effectual remedy for restoring the 
luster of gold, and it may be used with- 
out any danger to the silk, but where the 
gold is worn off, and the base metal ex- 
posed, it IS not so successful in accom- 
plishing its purpose, as by removing the 
tarnish the base metal becomes more 
distinguishable from the fine gold. 

II. — To clean silver lace take alabas- 
ter in very fine powder, lay the lace upon 
a cloth, and with a soft brush take^ up 
some of the powder, and rub both sides 
with it till it becomes bright and clean, 
afterwards polish with another brush 
until all remnants of the powder are re- 
moved, and it exhibits a lustrous surface 

HI.— Sliver laces are put in curdled 


milk for 24 hours A piece of Venetian 
soap, or any other good soap, is scraped 
and stirred into 2 quarts or ram water 
To this a quantity of honey and fresh ox 
gall is added, and the whole is stirred for 
some time If it becomes too thick, 
more water is added This mass is al- 
lowed to stand for half a day, and the 
wet laces are painted with it Wrap a 
wet cloth around the roller of a mangle, 
wind the laces over this, put another wet 
cloth on top, and press, wetting and re 
peating the application several times 
Next, dip the laces in a clear solution of 
equal parts of sugar and gum arabic, 
pass them again through the mangle, 
between two clean pieces of cloth, and * 
hang them up to dry thoroughly, attach- 
ing a weight to the lower end. 

IV — Soak gold laces over night in 
cheap white wine and then proceed as 
with siher laces If the gold is worn off, 
put 771 grains of shellac, 31 grams of 
dragon’s blood, 31 grams of turmeric in 
strong alcohol and pour off the ruby-col- 
ored fluid Dip a fine hair pencil m this, 
paint the pieces to be renewed, and hold 
a hot flatiron a few inches above them, 
so that only the laces receive the heat. 

V — Silver embroideries may also be 
cleaned by dusting them with Vienna 
lime, and brushing off with a velvet 
brush. 

For gildings the stuff is dipped in a 
solution of gold chloride, and this is re- 
duced by means of hydrogen in another 
vessel 

For silvering, one of the following two 
processes may be employed: (a) Faint- 
ing with a solution of 1 part of phos- 
phorus in 15 parts bisulphide of carbon 
and dipping in a solution of nitrate of 
silver, (b) dipping for 2 hours m a solu- 
tion of nitrate of silver, mixed with am- 
monia, then exposing to a current of pure 
hydrogen 

To Remove Silver Stains from White 
Fabrics. — Moisten the fabric for two or 
three minutes with a solution of 5 parts 
of bromine and 500 parts of water 
Then rinse in clear water If a yellow- 
ish stain remains, immerse in a solution 
of 150 parts of sodium hyposulphite in 
500 parts of water, and again rinse in 
clear water 

Rust-Spot Remover. — Dissolve potas- 
sium bioxalate, 200 parts, in distilled 
water, 8,800 parts, add glycerine, 1,0CK> 
parts, and filter. Moisten the rust or 
ink spots with this solution: let the linen, 
etc , lie for 3 hours, rubbing the moist- 
ened spots frequently, a^d th^ wash well 
with water. 
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To Clean Qmlts. — Quilts are cleaned « 
by first washing them in lukewarm soap- 
suds, then laying them m cold, soft (rain) 
water over night. The next day they 
are pressed as dry as possible and hung 
up, the ends, in which the moisture re- 
mains for a long time, must be wiung 
out from time to time 

It IS very essential to beat the drying 
quilts frequently with a smooth stick or 
board This will have the effect ^ of 
swelling up the wadding, and preventing 
it from feitmg Kurtheimore, the quilts 
should be repeatedly turned during the 
drying from light to left and also from 
top to bottom. In this manner streaks 
are avoided 

Removal of Peruvian-Balsam Stains. 
— The fabric is spread out, a piece of 
filter paper being placed beneath the 
stain, and the lattei is then copiously 
moistened with chloroform, applied by 
means of a tuft of cotton wool. Rubbing 
is tc be avoided 

Solution for Removing Nitrate of Sil- 
ver Spots. — 

Bichloride of mercury 5 parts 
Ammonium chloride 5 parts 
Distilled water 40 parts 

« the mixture to the spots with a 
en rub. This removes, almost 
instantaneously, even old stains on linen, 
cotton, or wool Stains on the skin thus 
treated become whitish yellow and soon 
disappear 

Cleaning Tracings. — Tracing cloth 
can be very quickly and easily cleaned, 
and pencil marks removed by the use of 
benzine, which is applied with a cotton 
swab It may be rubbed fieely over the 
tracing without injury to lines drawn in 
ink, or even in water color, but the pencil 
marks and dirt will quickly disappear 
The benzine evaporates almost immedi- 
ately, leaving the tiacing unharmed 
The surface, however, has been softened 
and must be rubbed down with talc, or 
some similar substance, befoie drawing 
any more ink lines 

The glaze may be restoied to tracing 
cloth after using the eraser by rubbing 
the roughened surface with a piece of 
h|trd wax from an old phonograph 
cylinder The surface thus produced is 
superior to that of the original glaze, as 
if IS absolutely oil- and water-pioof 

Rags for Cleaning and Polishing. — 
Immerse flannel rag^ in a solution of 20 
f parts of dextrine and 80 parts of oxalie 
^ stCid in 20* parts of logwood decoction, 
gently wring them out, and Mft ovei them 
a mixture oi finely powdered Iripoli and 


pumice stone. Pile the moist rags one 
upon another, placing a layer of the pow- 
del between each two Then press, sepa- 
rate, and dry 

Cleaning Powder. — 

Bole 500 parts 

Magnesium carbo- 
nate . 50 parts 

Mix and make into a paste with a 
small quantity of benzine or water, apply 
to stains made by fats or oils on the cloth- 
ing and when dry remove with a brush 

CLEANING PAINTED AND VAR-* 
NISHED SURFACES: 

Cleaning and Preserving Polished 
Woodwork.— Rub down all the polished 
woik with a very weak alcoholic solu- 
tion of shellac (1 to 20 or even 1 to 30 ) 
and linseed oil, spread on a linen cloth 
The rubbing should be firm and hard 
Spots on the polished surface, made by 
alcohol, tinctures, water, etc , should be 
removed as far as possible and as soon as 
possible after they are made, by the use 
of boiled linseed oil. Afterwards they 
should be rubbed with the shellac and 
linseed oil solution on a soft linen rag. 
If the spots are due to acids go over them 
with a little dilute ammonia water Ink i 
spots may be removed with dilute or (if v 
necessary) conccntiated hydrochloric 
acid, follovung its use with dilute ammo- 
nia water In extreme cases it may be 
necessary t use the scraper or sandpa- 
per, or botU. 

Oak as s general thing is not polished, , 
but has a matt surface which can be. 
washed wil h water and soap. First all 
stains and spots should be gone over 
with a sponge or a soft brush and very * 
weak ammonia water. The carved worK| 
should be freed of dust, etc , by the use 
of a stiff brush, and finally washed,' 
with dilute ammonia watei When dry 
it should be gone over veiy thinly and 
evenly with brunoliue applied with a 
soft pencil If it IS dcsiied to give an 4 
especially handsome finish, after the* 
surface is entirely dry, give it a prelim- 
inary coat of brunoline and follow this 
on the day after with a second Bruno- 
line may be purchased of any dealer 
paints To make it, put 70 parts of lin- 
seed oil in a very capacious vessel (on 
account of the foam that ensues) and addt| 
to it 20 parts of powdered litharge, 20^ 
parts of powdered minium, and 10 parti 
of lead acetate, also powdered. Boilj 
until the oil is completely oxidized, stir-^ 
ring constantly When complclely oxi- 
j dized the oil is no longer r(‘d, but is of a, 
, dark brown color. When it acqmr^ 
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this color, remove from the fire, and add 
160 parts of turpentine oil, and stir vrell 
This brunolme serves splendidly for 
polishing furniture or other polished 
wood 

To Clean Lacquered Goods. — Papier- 
mache and lacquered goods may be 
cleaned perfectly by rubbing thoroughly 
with a paste made of wheat flour and 
olive oil Apply with a bit of soft flan- 
nel or old linen, rubbing hard, wipe off 
and polish by rubbing with an old silk 
handkerchief I 

PolishL for Varnished Work — To reno- I 
vate varnished work make a polish of 1 
quart good vinegar, 2 ounces butter of 
antimony, 2 ounces alcohol, and 1 quart 
oil Shake well before using 

To Clean Paintings — To clean an oil 
painting, take it out of its frame, lay a 
piece of cloth moistened with ram water 
on it, and leave it for a while to take up 
the irt from the picture ' Several appli- 
cations may be required to secure a 
perfect result Then wipe the picture 
very gently wuth a tuft of cotton w’ool 
damped wuth absolutely pure linseed oil 
Gold frames may be cleaned with a 
freshly cut onion, they should be wiped 
with a soft sponge wet wuth rain water a 
few hours after the .application of the 
onion, and finally wiped with a soft rag 

Removing and Preventing Match 
Marks. — The unsightly marks made on 
a painted surface by striking matches on 
it can sometimes be removed by scrub- 
bing with soapsuds and a stiff brush 
To prevent match marks dip a bit of 
flannel in albolme (liquid \aseline), and 
with it go over the surface, rubbing it 
hard A second rubbing wuth a dry bit 
of flannel completes the job A man 
may “ strike ” a match there all day, and 
neither get a light nor make a mark 

GLOVE CLEAITERS: 

Powder for Cleaning Gloves. — 

1 — White bole or pipe 

clay 60 0 parts 

Orris root (pow- 
dered) 30 0 parts 

Powdered gram 

soap 7 5 parts 

Powdered borax . 15 0 parts 

Ammonium chlor- 
ide 2 5 parts 

Mix the above ingredients Moisten 
the gloves with a damp cloth, rub on the 
powder, and brush off after drying 

II — Four pounds powdered pipe clay, 

2 pounds powdered white soap, 1 ounce 

7 


lemon oil, thoroughly rubbed together. 
To use, make po\^der into a thin cream 
with w'ater and rub on the gloves while 
on the hands This is a cheaply pro- 
duced compound, and does its w^ork ef- 
fectually 

Soaps and Pastes for Cleaning Gloves. — 

I — Soft soap . 1 ounce 

Water 4 ounces 

Oil of lemon . ^ drachm 

Precipitated chalk, a 
sufficient quantity 

Dissolve the soap in the water, add the 
oil, and make into a stiff paste with a 
sufficient quantity of chalk 

II — White hard soap 1 part 

Talcum . 1 part 

Water 4 parts 

Shave the soap into ribbons, dissohe 
m the vater by the aid of heat, and in- 
corporate the talcum 

III — Curd soap 1 av. ounce 

Water 4 flmdounces 

Oil of lemon i fluidrg.chm 

French chalk, a sufficient quantity 
Shred the soap and melt it in the water 
by heat, add the oil of lemon, and make 
into a stiff paste with French chalk. 

IV — White castile soap, 

old and dry 15 parts 

Water . 15 parts 

Solution of chlorin- 
ated soda . 16 parts 

Ammonia water 1 part 

Cut or shave up the soap, add the 
water, and heat on the w^ater bath to a 
smooth paste Remove, let cool, and 
add the other ingredients and mix thor- 
oughly 

V — Castile soap, white, 

old, and dry 100 parts 
Water 75 parts 

Tincture of quillaia 10 parts 
Ether, sulphuric . 10 parts 

Ammoma water, 

FF 5 parts 

Benzine, deodorized 75 parts 
Melt the soap, previously flnejy 
shaved, in the water, bring to a boil and 
remove from the fire Let^ cool down, 
then add the other ingredients, incor- 
orating them thoroughly. This s^uld 
e put up in collapsible tubes or tightiy 
closed metallic boxes. This is also use-' 
£ul for clothing. 

Liquid Cloth and Glove Cleaner. — ^ - 
Gasoline . . .... 1 gallon ^ 

Chloroform — - 1 

Carbon disulphide t . 1 ouneq 

I ^ 
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Essential oil almond. 5 drops 

Oil bergamot 1 drachm 

Oil cloves 5 drops 

Mix. To be applied with a sponge 

or soft cloth 

STONE CLEANING: 

Cleaning and Polishing Marble. — 
I — Marble that has become dirty by 
ordinal y use or exposure may be cleaned 
by a simple bath of soap and water 
If this does not remove stains, a weak 
solution of oxalic acid should be applied 
with a sponge or rag, washing quickly 
and thoroughly with water to minimize 
injury to the suifaee 

Rubbing well after this with chalk 
moistened with water will, in a measure, 
restore the luster Another method of 
'dnishing is to apply a solution of white 
wax in turpentine (about 1 m 10), rub- 
bing thoroughly with a piece of flannel 
or soft leather 

If the maible has been much exposed, 
so that its luster has been seriously im- 
paired, it may be necessary to repohsh 
it in a more thorough manner This 
may be accomplished by nibbing it hist 
n!' i’ b . with a moderately 
< ^ • • i .1 < and changing this 

twice for finer kinds, alter which tripoli 
or pumice is used The final polish is 
given by the so-called putty powder ^ A 
plate of iron is generally used in applying 
the coarse sand, with the fine sand a 
leaden plate is used, and the pumice is 
employed m the form of a smooth-surfaced 
piece of convenient si/e For the final 
poInliiTig coane linen or bagging is used, 
edged lighl-K into an iron planing tool 
During all these applications water is 
allowed to trickle over the face of the 
stone 

The putty powder refeired to is bm- 
oxide of tin, obtained by treating metal- 
lic tin with nitric acid, which converts 
the metal into hydrated metastannic acid 
This when heated, becomes anhydrous 
In this condition it is known as putty 
powder In practice putty powder is 
mixed with alum, sulphur, and other 
substances, the mixture used being de- 

E endent upon the nature of the stone to 
e polished 

According to Warwick, colored mar- 
ble should not be treated with soap and 
water, but only with the solution of bees- 
wax above mentioned 

II, — Take 2 parts of sodium bicarbon- 
ate, 1 part of powdered pumice stone, 
and 1 part of finely pulverized chalk 
Pass through a fine sieve to screen out 
all particles capable of scratching the 
marble, and add sufficient water to form 


a pasty mass Rub the marble with it 
vigorously, and end the cleaning with 
soap and water 


III -Ox gall 1 part 

Saturated solution 
of sodium carbo- 
nate. 4 parts 

Oil of turpentine 1 part 

Pipe clay enough to form a paste 

IV —Sodium carbonate 2 ounces 

Ohlor mated lime 1 ounce 

Water It ounces 


Mix well and apply the magma to the 
marble with a cloth, rulibing well m, and 
finally rubbing dry It may be neces- 
sary to lepeat this operation 

V — Wash the surface with a mixture 
of finely powdered pumice stone and vin- 
egar, and IcMve il for seveud hours, then 
brush it hard and wash it clean When 
dry, rub with whiting and wash leather 


VI. — Soft soap 4 paits 

Whit mg . 4 parts 

Sodnim bicaibouate 1 part 
Copper sulphate 2 parts 
Mix thoroughly and rub over the mar- 
ble with a piece of flannel, and leave it 
on for 24 lionis, tl'ien wash it oft with 
clean water, and polish the marble with 
a piece of fiannel or an old piece of felt 
VIT — A strong solution of oxalic acid 
effectually takes out mk stains In 
handling it the poisonous nature of this 
acid should not be forgotten 

VIII — Iron mold or ink spots may 
be taken out in the following man- 
ner. Take § ounce of butter of antimony 
and ounce of oxalic acid and dissolve 
them in 1 pint of ram water, add enough 
flour to bring the mixture to a proper 
consistency Lay it evenly on the 
stained part with a brush, and, after it 
has remained for a few days, wash it off 
and repeat the process if the stain is not 
wholly removed 

IX — To remove oil stains apply com- 
mon clay saturated with benzine If 
the grease has remained m long the 

E olisn will be injured, but the stain will 
e removed 

X — The following method for remov- 
ing rust from iron depends upon the solu- 
bility of the sulphide of iron in a solution 
of cyanide of potassium Clay is made 
into a thm paste with ammonium sul- 
phide,^ and the rust spot smeared with 
the mixture, care being taken that the 
spot IS only just covered After ten 
minutes this paste is washed off and re- 
placed by one consisting of white bole 
mixed with a solution of potassium 
cyanide (1 to 4), which is in its turn 
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washed off after about 2 J hours Should 
a reddish spot remain after washing off 
the first paste, a second layer may be ap- 
plied for about 5 minutes 

XI — Soft soap 4 ounces 

Whiting 4 ounces 

Sodium carbonate 1 ounce 

Water, a sufficient quantity. 

Make into a thm paste, apply on the 
soiled surface, and wash off after 24 
hours 

XII — In a spacious tub place a tall 
vessel upside down On this set the 
article to be cleaned so that it will not 
stand in the water, which would loosen 
the cemented parts Into this tub pour 
a few inches of cold water — hot water 
renders marble dull — take a soft brush 
and a piece of Venetian soap, dip the 
former in the water and rub on the latter 
carefully, brushin® off the article from 
top to bottom When in this manner 
dust and dirt have been dissolved, wash 
off ail soap particles by means of a water- 
ing pot and cold water, dab the object 
with a clean sponge, which absorbs the 
moisture, place it upon a cloth and care- 
fully dry with a very clean, soft cloth, 
rubbing gently This treatment will 
restore the former gloss to the marble. 

XIII — Mix and shake thoroughly in 
a bottle equal quantities of sulphuric acid 
and lemon juice Moisten the spots and 
rub them lightly with a linen cloth and 
they will disappear 

XIV — Ink spots are treated with acid 
oxalate of potassium; blood stains by 
brushing with alabaster dust and dis- 
tilled water, then bleaching with chlorine 
solution. Alizarine ink and amline ink 
spots can be moderated by laying on rags 
saturated with Javelle water, chlorine wa- 
ter, or chloride of lime paste Old oil 
stains can only be effaced by placing the 
whole piece of marble for hours in ben- 
zine Fresh oil or grease spots are oblit- 
erated by repeated applications of a 
little damp, white clay and subsequent 
brushing with soap water or weak soda 
solution For many other spots an ap- 
plication of benzine and magnesia is useful 

XV — Marble slabs keep well and do 
not lose their fresh color if they are 
cleaned with hot water only, without the 
addition of soap, which is injurious to 
the color. Care must be taken that no 
liquid dries on the marble If spots of 
wine, coffee, beer, etc , have already ap- 
peared, they are cleaned with diluted 
spirit of sal ammoniac, highly diluted 
oxalic acid, Javelle water, ox gall, or, 
take a quantity of newly slaked lime, mix 
it with water into a paste-like consistency. 


apply the paste uniformly on the spot 
with a brusn, and leave the coating alone 
for two to three days before it is washed 
off If the spots are not removed by a 
single application, repeat the latter In 
using Javelle water 1 or 2 drops should 
be carefully poured on each spot, rinsing 
off with water 

To Remove Grease Spots from Marble. 
— ^If the spots are fresh, rub them over 
with a piece of cloth that has been dipped 
into pulverized china clay, repeating the 
operation several times, and then brush 
with soap and water When the spots 
are old brush with distilled water and 
finest French plaster energetically, then 
bleach with chloride of lime that is put 
on a piece of wffiite cloth If the piece of 
marble is small enough to permit it, soak 
it for a few hours in refined benzine. 

Preparation for Cleaning Marble, 
Furniture, and Metals, Especially Cop- 
per. — This preparation is claimed to give 
very quickly perfect brilliancy, persisting 
without soiling either the hand or the 
articles, and without leaving any odor of 
copper The following is the composi- 
tion for 100 parts of the product* Wax, 
2 4 parts; oil of turpentine, 9 4 parts; 
acetic acid, 42 parts; citric acid, 42 parts, 
white soap, 42 parts. 

Removing Oil Stains from Marble. — 
Saturate fuller^s earth with a solution of 
equal parts of soap liniment, ammonia, 
and water, apply to the greasy part of 
the marble; keep there for some hours, 
pressed down with a smoothing iron 
sufficiently hot to warm the mass, and 
as it evaporates occasionally renew the 
solution When wiped off dry the stain 
will have nearly disappeared Some 
days later, when more oil works toward 
the surface repeat the operation. A few 
such treatments should suffice. 

Cleaning Terra Cotta. — After having 
carefully removed all dust, paint the terra 
cotta, by means of a brush, with a mix- 
ture of slightly gummed water and finely 
powdered terra cotta 

Renovation of Polislied and Vamished 
Surfaces of Wood, Stone, etc. — This is 
composed of the following ingredients, 
though the proportions may be varied 
Cereal flour or wood pulp, 38i parts, 
hydrochloric acid, 45 parts; chlonde of 
lime, 16 parts, turpentine, i part. After 
mixing the ingredients thoroughly in 
order to form a homogeneous paste, the 
object to be treated is smeared with it 
and allowed to stand for some time. 
The paste on the surface is then removed 
by passing over it quickly a piece erf soft 
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leather or a brush, which will remove 
dirt, jOfrease, and other deleterious sub- 
stances By rubbing gently with a 
cloth or piece of leather a polished sui- 
face will be imparted to wood, and ob- 
jects of metal will be rendered lustrous. 

The addition of ehloiidc of lime tends 
to keep the paste moist, thus allowing the 
ready removal of the paste without dam- 
aging the varnish oi polish, while the 
turpentine serves as a disinfectant and 
renders the odor less disagreeable during 
the operation 

The preparation is rapid in its action, 
and does not affect the varnished or 
polished surfaces of wood or marble 
While energetic in its cleansing action on 
brass and other metallic objects, it is 
attended with no coirosivc effect 

Nitrate of Silver Spots. — To remove 
these spots from white marble, they 
should be painted with Javelle water, 
and after having been washed, passed 
over a concentrated solution of thiosul- 
phate of soda (hyposulphite) 

To Remove Oil~Paint Spots from 
Sandstones — This may be done by 
washing the spots with pure turpentine 
oil, then covering the place with white 
argillaceous earth (pipe clay), leaving it 
to dry, and finally rubbing with sharp 
soda lye, using a brush. Caustic am- 
monia also removes oil-paint spots from 
sandstones 

RUST REMOVERS: 

To Remove Rust from Iron or Steel 
Utensils. — 

I, — Apply the following solution by 
means of a brush, after having removed 
any grease by rubbing wilh a clean, dry 
cloth 100 parts of stannic chloride are 
dissolved in 1,000 parts of water, this 
solution IS added to one containing 2 
parts tartaric acid dissolved in 1,000 
parts of water, and finally 20 cubic cen- 
timeters indigo solution, diluted with 
2,000 parts of water, are added After 
allowing the solution to act upon the 
stain for a few seconds, it is rubbed clean, 
first with a moist cloth, then with a dry 
cloth, to restore the polish use is made of 
silver sand and jewelers’ rouge 

11 — When the rust is recent it is re- 
moved by rubbing the metal with a cork 
charged with oil In this manner a per- 
fect polish IS obtained. To take off old 
r^st, mix eq^ual paits of fine tripoli and 
flowers of sulphur, mingling this mixture 
with olive oil, so as to < orm a ^ paste 
Rub the iron with this preparation by 
means of a skin 

III. — The rusty piece is connected 
with a piece of zinc and pla<‘ed in water 


containing a little sulphuric acid After 
the articles have been in the liquid for 
several days or a week, the rust will have 
completely disappeared The length of 
time will depend upon the depth to 
which the rust has penetrated. A little 
sulphuric acid may be added fiom time 
to lime, but the chief point is that the 
zinc always has good electric contact 
with the iron To insuic this an iron 
wire may be finnly wound around the 
iron object and eonnecied with the zinc 
The. iron is not altaeked m the least, as 
long as the zinc is kept m good electric 
contact with if TV hen the articles are 
taken from the liquid they assume a dark 
gray or black color and are then washed 
ana oiled 

IV — The rust on iron and steel ob- 
jects, especially huge pieces, is readily 
removed by rubbing the pieces with oil 
of tartar, or witli veiy fine emery and a 
little oil, 01 by putting powdered alum m 
stiong vinegar and rubbing with this 
alumed vinegar 

V — Take cyanide of calcium, 25 
parts, while soap, powdered, 25 parts, 
Spanish white, 50 parts, and water, 200 i 
parts. IVitiuate all well and rub the 
piece with this paste ^ The effect will be * 
quicker if before using this paste the ' 
rusty object has been soaked for 5 to 
10 minutes in a solution of cyanide of 1 
potassium in the ratio of 1 part of cya- ' 
mde to 2 parts of water 

VI — To remove rust from polished 

steel cyanide of potassium is excellent 
If possible, soak the instrument to be^ 
cleaned in a solution of cyanide of potas- ^ 
Slum m the proportion of 1 ounce of cya- ' 
mde to 4 ounces of water. Allow this ^ 
to act till all loose rust is removed, and 
then polish with cyanide soap. The ' 
latter is made as follows Potassium cya- 
nide, precipitated chalk, white castile 
soap.^ Make a saturated solution of the 
cyanide and add chalk sufficient to make , 
a creamy paste Add the soap cut in 
fine shavings and thoroughly incorporate ^ 
m a mortar. When the mixture is stiff 
cease to add the soap It should be re- , 
membered that potassium cyanide is a 
virulent poison, T 

VII — Apply turpentine or kerosene ^ 

oil, and after letting it stand over night, | 
clean with finest emery cloth ^ 

VIII — To free articles of iron and| 
steel from rust and imbedded grains of 
sand the articles are treated with fluor- 
hydric acid (about 2 per cent) 1 to 
hours, whereby the impurities but not the^ 
metal are dissolved This is followed 

a washing with lime milk, to neutrali^ei^ 
any fluorhydne acid remaining. 
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To Remove Rust from Rickel. — First 
rease the articles well, then, after a few 
ays, rub tnem with a rag charged with 
ammonia If the rust spots persist, add 
a few drops of hydrochloric acid to the 
ammonia, rub and wipe off at once 
Next rinse with water, dry, and polish 
with tripoli 

Removal of Rust. — To take off the 
rust from small articles which glass or 
emery paper would bite too deeply, the 
ink-erasing rubber used in business 
offices may be employed By beveling it, 
or cutting it to a point as needful, it can 
be introduced into the smallest cavities 
and windings, and a perfect cleaning be 
effected 

To Remove Rust from Instruments.— 

I — Lay the instruments over night in 
a saturated solution of chloride of tin 
The rust spots will disappear through 
reduction Upon withdrawal from the 
solution the instruments are rinsed with 
water, placed in a hot soda-soap solution, 
and dried Cleamng with absolute alco- 
hol and polishing chalk may also follow 
n — Make a solution of 1 part of 
kerosene m 200 parts of benzine or car- 
bon tetrachloride, and dip the instru- | 
ments, which have been dried by leaving | 
them in heated air, in this, moving their I 
parts, if movable, as in forceps and scis- 
sors, about under the liquid, so that it 
may enter all the crevices Next lay the 
instruments on a plate in a dry room, so 
that the benzine can evaporate. Nee- 
dles are simply thrown m the paraffine 
solution, and taken out with tongs or 
tweezers, after which they are allowed to 
dry on a plate 

TTT . — Pour olive oil on the rust spots and 
leave for several days; then rub with 
emery or tripoli, without wiping off the 
oil as far as possible, or always bringing 
it back on the spot Afterwards remove 
the emery and the oil with a rag, rub 
again with emery soaked with vinegar, 
and finally with fine plumbago on a piece 
of chamois skin 

To Preserve Steel from Rust. — To 
preserve steel from rust dissolve 1 part 
caoutchouc and 16 parts turpentine 
with a gentle heat, then add 8 parts 
boiled oil, and mix by bringing them to 
the heat of boiling water Apply to the 
steel with a brush, the same as varmsh. 
It can be removed again with a doth 
soaked m turpentine, 

METAL CLEARIHG: 

Cleaning and Preserving Medals, 
Coras, Small Iron Articles. — ^The 


coating of silver chloride may be reduced 
■with molten potassium cyanide Then 
boil the article in water, displace the 
water ■with alcohol, and dry in a. drying 
closet When dry brush with a soft 
brush and cover with “ zaponlack ” (any 
good transparent lacquer or varnish wull 
answer) 

Instead of potassium cyanide alone, a 
mixture of that and potassium carbonate 
may be used After treatment in this 
way, delicate objects of silver become less 
brittle Another way is to put the article 
in molten sodium carbonate and remove 
the silver carbonate thus formed, by 
acetic acid of 50 per cent strength. This 
process produces the finest possible 
polish. 

The potassium-cyanide process may be 
used with all small iron objects For 
larger ones molten potassium rhodanide 
is recommended. This ^ converts the 
iron oxide into iron sulphide that is eas- 
ily washed off and leaves the surface of a 
fine black color. 

Old coins may be cleansed by first 
immersing them in strong nitric acid and 
then washing them in clean water. Wipe 
them dry before putting away. 

To Clean Old Medals. — Immerse in 
lemon juice until the coating of oxide has 
completely disappeared; 24 hours is gen- 
erally sufficient, but a longer time is not 
harmful 

Steel Cleaner. — Smear the object with 
oil, preferably petroleum, and allow some 
days for penetration of the surface of the 
metal Then rub vigorously with a piece 
of flannel or ■willow wood. Or, with a 
aste composed of olive oil, sulphur 
owers, and tripoli, or of rotten stone 
and oil Finally, a coating may be em- 
ployed, made of 10 parts of potassium 
cyanide and 1 part of cream of tartar, or 
25 parts of potassium cyanide, with the 
addition of 55 parts of carbonate of Hme 
and 20 parts of white soap 

Restoring Tarnished Gold. — 

Sodium bicarbonate. 20 ounces 

Chlorinated lime 1 ounce 

Common salt . 1 ounce 

Water . 16 ounces 

Mix well and apply "with a soft brush. 

A very small quantity of the soIutioB 
is sufficient, and it may be used either 
cold or lukewarm. Plain articles 
be brightened by putting a drop or fw 
of the liqmd upon them and 
brushing the surface with fine tissue 
paper. : J 
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Cleaning Copper. — 

I — Use Armenian bole mixed into a 
paste with oleic acid 
II. — Rotten stone . 1 part 

Iron subcarbonate 3 parts 

Lard oil, a sulHcient quantity 

in. — ^Iron oxide . 10 parts 

Pumice stone parts 

Oleic acid, a sufficient quantity 

IV. — Soap, cut fine 16 parts 

Precipitated chalk . 2 parts 

Jewelers’ rouge 1 part 

Cream of tai tar 1 part 

Magnesium caibonate 1 part 

Water, a sufficient quantity 
Dissolve the soap in the smallest quan- 
tity of water that will efiect solution over 
a water bath Add the other ingredients 
to the solution while still hot, stirring 
constantly 

To Remove Hard Grease, Paint, etc., 
from Machinery. — To remove grease, 
paint, etc , from machinery add half a 
pound of caustic soda to 2 gallons of 
water and boil the parts to be cleaned in 
the fluid. It IS possible to use it several 
times before its strength is exhausted 

Solutions for Cleamng Metals. — 


I — Water ^0 parts 

Alum S parts 

Tripoli 2 parts 

Nitric acid 1 part 

II. — Water . . 40 parts 

Oxalic acid 2 parts 

Tripoli , 7 parts 


To Cleanse Nickel. — I — Fifty parts of 
rectified alcohol, 1 part of sulphuric 
acid, 1 part of nitric acid. Plunge the 
piece in the bath for 10 to 15 seconds, 
rinse it off in cold water, and dip it next 
into rectified alcohol Dry with a fine 
linen rag or with sawdust 
II — Stearine oil 1 part 

Ammonia water 25 parts 

Benzine 50 parts 

Alcohol 75 parts 

Rub up the stearine with the ammonia, 

add the benzine and then the alcohol, 
and agitate until homogeneous Put m 
wide-mouthed vessels and close care- 
fully. 

To Clean Petroleum Lamp Burners. — 
Dissolve in a quart of soft water an 
ounce or an ounce and a half of washing 
soda, using an old half-gallon tomato can 
Into this put the burner after removing 
the wick, set it on the stove, and let it 
boil strongly for 5 or 6 minutes, then 
take out, rinse under the tap, and dry. 


Every particle of carbonaceous matter 
will thus be got nd of, and the burner be 
as clean and seiviccable as new This 
ought to be done at least every month 
but the light would be better it it were 
done every 2 weeks. 

Gold-Ware Cleaner. — 

Acetic acid. 2 parts 

Sulphuric acid ... 2 parts 

Oxalic acid . 1 part 

Jewelers’ rouge 2 parts 

Distilled water 200 parts 

Mix the acids and water and stir m the 

rouge, after first rubbing it up with a por- 
tion of the liquid With a clean cloth 
wet with this mixture, go well over the 
article Rinse off with hot water and 
dry 

Silverware Cleaner. -—Make a thin paste 
of levigated (not precipitated) chalk and 
sodium hyposulphite, in equal parts, 
nibbed up in distilled water Apply 
this paste to the surface, rubbing well 
with a soft brush Hmse m clear water 
and dry in sawdust Some authorities 
advise the cleaner to lot the paste dry on 
the ware, and then to rub off and rinse 
with hot water 

Silver-Com Cleaner.— Make a bath of 
10 parts of sulpluiue acid and 90 parts of 
wafer, and Ic^t the com he m this until the 
crust of silver sulphide is dissolved From 
5 to 10 minutes usually suffice Rinse 
in running water, then rub with a soft 
brush and castilc soap, nnse again, dry 
with a soft cloth, and then caiefully rub 
with chamois 

Cleaning Silver-Plated Ware —Into 
a wide-mouthed bottle provided with a 
good cork put the following mixture* 
Cream of tartar . . 2 parts 

Levigated chalk . 2 parts 

Alum . , 1 part 

Powder the alum and rub up with the 
otlier ingredients, and cork tightly 
When required for use wet sufiicient of 
the powder and with soft linen rags rub 
the article, being careful not to use 
much pressure, as otherwise the thin 
layer of plating may be cut through. 
Rinse in hot suds, and afterwards m clear 
water, and dry in sawdust When 
badly blackened with silver sulphide, if 
small, the article may be dipped for an 
instant m hydiochloric acid and imme- 
diately rinsed m running water Larger 
articles may be treated as coins are--- 
immersed for 2 or 3 minutes in a 10 
per cent aqueous solution of sulphuric 
acid, or the surface may be rapidly wiped 
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with a swab carrying nitric acid and in- 
stantly imsed in running water. 

Cleaning Gilt Bronze Ware. — If greasy, 
wash carefully in suds, or, better, dip into 
a hot solution of caustic potash, and then 
wash in suds with a soft rag, and rinse in 
running water If not then clean and 
bright, dip into the following mixture 
Nitric acid 10 parts 

Aluminum sulphate 1 part 

Water. 40 parts 

Mix. Rinse in running water. 

Britannia. Metal Cleaner — Rub first 
with jewelers’ rouge made into a paste 
with oil, wash in suds, rinse, dry, and 
finish with chamois or wash leather 

To Remove Ink Stains on Silver. — 
Silver articles in domestic use, and espe- 
cially silver or plated inkstands, fre- 
quently become badly stained with ink 
These stains cannot be removed by ordi- 
nary processes, but readily yield to a 
paste of chloride of lime and water Ja- 
velle water may be also used 

Removing Egg Stains, — A pinch of table 
salt taken between the thumb and finger 
and rubbed on the spot with the end of 
the finger will usually remove the darkest 
egg stain from silver. 

To Clean Silver Ornaments. — Make a 
strong solution of soft soap and water, 
and in this boil the articles for a few min- 
utes — ^five will usually be enough- Take 
out, pour the soap solution into a basin, 
and as soon as the hquid has cooled down 
sufficiently to be borne by the hand, with 
a soft brush scrub the articles with it 
Rinse in boiling water and place on a 
porous substance (a bit of tiling, a brick, 
or I'lL'ki/o'l Tihcr v.irt'' dry Fi- 
nal!* iri' I. 'I'i .1 chamois 

Articles thus treated look as bright as 
new. 

Solvent for Iron Rust. — Articles at- 
tacked by rust may be conveniently 
cleaned by dipping them into a well- 
saturated solution of stanmc chloride 
The length of time of the action must be 
regulated according to the thickness of 
the rust As a rule 12 to 24 hours will 
suffice, but it is essential to prevent an 
excess of acid in the bath, as this is liable 
to attack the iron itself After the ob- 
jects have been removed from the bath 
they must be rinsed with water, and sub- 
sequently with ammonia, ^ and then 
quickly dried. Greasing with vaseline 
seems to prevent new formation of rust. 
Objects treated in this manner are said 
to resemble dead silver. 

Professor Weber proposed a diluted 


alkali, and it has been found that after 
employing this remedy the dirt layer is 
loosened and the green platina reappears. 
Potash has been found to be an efficacious 
remedy, even in the case of statues that 
had apparently turned completely black. 

To Clean Polished Parts of Machines. 
— Put in a flask 1,000 parts of petroleum; 
add 20 parts of paraffine, shaved fine; 
cork the bottle and stand aside for a 
couple of days, giving it an occasional 
shake The mixture is now ready for 
use To use, shake the bottle, pour a 
little of the iiqmd upon a woolen rag and 
rub evenly over the part to be cleaned; 
or apply with a brush Set the article 
aside and, next day, rub it well with a 
dry, woolen rag- Every particle of rust, 
resinified grease, etc , will disappear 
provided the article has not been neglected 
too long. In this case a further applica- 
tion of the oil vill be necessary If too 
great pressure has not been made, or the 
rubbing continued too long, the residual 
oil finally leaves the surface protected by 
a delicate layer of paraffine that will pre- 
vent rusting for a long time. 

To Clean Articles of Nickel. — Lay 
them for a few seconds in alcohol con- 
taimng 2 per cent of sulphuric acid; re- 
move, wash in running water, rinse in 
alcohol, and rub dry with a linen cloth. 
This process gives a brilliant polish and 
is especially useful with plated articles on 
the plating of which the usual polishing 
materials act very destructively. The 
yellowest and brownest mckeled articles 
are restored to pristine brilliancy by 
leaving them in the alcohol and acid for 
15 seconds. Five seconds suffice ordi- 
narily. 

B[ow to Renovate Bronzes. — For gilt 
work, first remove all grease, dirt, wax, 
etc , with a solution in water of potas- 
sium or sodium hydrate, then dry, and 
with a soft rag apply the following: 

Sodium carbonate . 7 parts 

Spanish whiting 15 parts 

Alcohol, 85 per cent 50 parts 
Water . . 125 parts 

Go over every part carefully, using a 
brush to get into the minute crevices. 
When this dries on, brush off with a fine 
linen cloth or a supple chamois skin 

Or the following plan may be used: 
Remove grease, etc., as directed above, 
dry and go over the spots where the gili 
surface is discolored with a brush dipped 
in a solution of two parts of alum in 2^ 
parts of water and 65 parts of nitnc add* 
As soon as the gilding reappears or 
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surface becomes bright, wash off, and 
dry in the direct sunlight. 

Still another cleaner is made of nitric 
acid, 30 paits, aluminum sulphate, 4 
parts, distilled or rain watci, 125 parts 
Clean of grease, etc , as above, and apply 
the solution with a camel’s-hair pencil. 
Rinse off and dry in sawdust. Finally, 
some articles are best cleaned by im- 
mersing in hot soap suds and lubbing 
with a soft brush Rinse in clear, hot 
water, using a soft bi ush to get the resi<hial 
suds out of crevices Let diy, then finish 
by rubbing the gilt spots or places with a 
soft, linen rag, or a bit of chamois 

There are some bronzes gilt with imi- 
tation gold and varnished. Where the 
work IS well done and the gilding has not 
been on too long, they will deceive even 
the practiced eye. The deception, how- 
ever, may easily be detected by touching 
a spot on the gilt surface with a glass lod 
dipped in a solution of coriosive subli- 
mate. If the gilding is true no discolor- 
ation will occur, but if false a brown 
spot will be produced 

To Clean a Gas Stove.— -An easy meth- 
od of removing grease spots consists in 
immersing the separable parts for sev- 
eral hours in a waim lye, healed to about 
70° C (15S° F ), said lye to be made of 
9 parts of caustic soda and ISO paits of 
water These pieces, together with the 
fixed parts of the stove, may be well 
brushed with tins lye and aftei wards 
rinsed in clean, warm water The 
grease will be dissolved, and the stove 
restored almost to its oiigiiial state 

Cleaning Copper Sinks —Make rot- 
ten stone into a stiff paste with soft soap 
and water Rub on with a woolen rag, 
and polish with dry whiting and lollen 
stone Finish with a leather and dry 
whiling Many of the substances and 
mixtures used to clean brass will effec- 
tively clean copper Oxalic acid is said 
to be the best medium for cleaning cop- 
per, but after using it the surface of the 
copper must be well washed, diied, and 
tl^en rubbed with sweet oil and tripoli, or 
some other polishing agent Otherwise 
the metal will -*oon tarnish again 

Treatment of Cast-Iron Grave Crosses. 
* — The rust must first be thoroughly re- 
moved with a stecl-wire brush. When 
this IS done apply one or two coats of red 
lead or graphite paint After this prim- 
ing has become hard, paint with double- 
burnt lampblack and equal parts of oil of 
turpentine and varnish This coating 
^ IS followed by one of laiupbkick ground 
v^ith coach varnish ><ov paint the sin- 


gle portions with “ mixtion ’’ (gilding 
oil) and gild as usual Such crosses look 
better when they arc not altogether 
black Ornaments may be veiy well 
treated in colois with oil paint and then 
varnished The crosses tieated m this 
manner arc preserved for many years, 
but it IS cssentiiil to use good exterior or 
coach varnish for varnishing, and not the 
so-called black varnish, which is mostly 
composed of asphalt or tar. 

Cleaning Inferior Gold Articles —The 
brown Id in which forms on low-quality 
gold articles is removed by coating with 
fuming hydrochloiic acid, wheieupon 
they are brushed off with Vienna lime 
and petroleum ^ Finally, clean the ob- 
lects with benzine, rinse again in pure 
benzine, and diy in sawdust 

To Clean Bronze — Clean the bronze 
wnth soft soap; next wash it in plenty of 
water, wipe, lei dry, and apply light en- 
caustic mixtiue composed of spirit of 
turpentine in which a small quantity of 
yellow wax has been dissolved The en- 
caustic IS spread by me<ins of a linen or 
woolen wad For gilt bionze, add 1 
spoonful of alkali to 3 spoonfuls of water 
and rub the aiticlc with this by means 
of a ball of wadding Next wipe with a 
clean chamois, similar to that employed 
in silveiing 

How to Clean Brass and Steel.— To 
clean brasses quickly aiul ecouoimcally, 
rub them with vinegar and salt or with 
oxalic acid Wash immediately after 
the rubbing, and polish with Inpoh and 
sweet oil Unless the acid is washed off 
the article will tarnish quickly. Copper 
kettles and saneepans, brass andirons, 
fenders, and candlesticks and trays are 
best cleaned with vinegar and salt. 
Cooking vessels in constant use need only 
to be well washed alterwaids. Things 
for show — even pots and pans — need 
the oil polishing, vvhich gives a deep, 
rich, yellow luster, good for six months. 
Oxalic acid and salt should be employed 
for furniture brasses—- if it touches the 
wood it only improves the tone Wipe 
the brasses well with a wet cloth, and* 
olish thoroughly with oil and tnpoh 
omctimes powdered lolten stone does , 
better than the tnpoh Rub, after using, , 
either with a dry cloth or leather, until 
there is no tiace of oil. The bi.'-" to be 
cleaned must be freed com idol el\ tiom 
grease, caked dirt,^ and gnme ^ \\jis1i 
with strong ammonia suds and rinse dry 
before beginning with the acid and salL , 

The best treatment for wrought steeh; 
is to wash it very clean with a stiff brus^^^ 
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and ammonia soapsuds, rinse well, dry 
by heat, oil plentifully with sweet oil, and 
dust thickly with powdered quicklime 
Let the lime stay on 2 days, then brush 
it off with a clean, very stiff brush Polish 
with a softer brush, and rub with cloths 
until the luster comes out By leaving 
the lime on, iron and steel may be kept 
from rust almost indefinitely 

Before wetting any sort of bric-a-brac, 
and especially bronzes, remove all the 
dust possible After dusting, wash well 
in strong white soapsuds and ammonia, 
rinse clean, polish with just a suspicion 
of oil and rotten stone, and rub off after- 
wards every trace of the oil Never let 
acid touch a bronze surface, unless to 
eat and pit it for antique effects. 

Composition for Cleaning Copper, 
Nickel, and other Metals. — Wool grease, 
46 parts, by weight; fire clay, 30 parts, 
by weight, parafiSne, 5 parts, by weight, 
Canova wax, 5 parts, by weight; cocoa- 
nut oil, 10 parts, by weight, oil of mir- 
bane, 1 part, by weight. After mixing 
these different ingredients, which con- 
stitute a paste, this is molded m order to 
give a cylindrical form, and introduced 
into a case so that it can be used like a 
stick of cosmetic. 

Putz Pomade. — I — Oxalic acid, 1 part, 
caput mortuum, 15 parts (or, if white 
pomade is desired, tripoli, 12 parts); 
powdered pumice stone, best grade, 20 
parts, palm oil, 60 parts; petroleum or 
oleine, 4 parts. Perfume with mirbane 
oil. 

II. — Oxalic acid 1 part | 

Peroxide of iron 

(jewelers’ rouge) 15 parts 

Rotten stone . 20 parts 

Palm oil. . 60 parts 

Petrolatum 5 parts 

Pulverize the acid and the rotten stone ' 
and mix thoroughly with the rouge. 
Sift to remove all grit, then make into a 
paste with the oil and petrolatum A 
little nitro-benzol may be added to scent 
the mixture. 

III.— Oleine . . . . 40 parts 


Ceresme. . . 
Tripoli 


5 parts 
40 parts 


inpoli pans 

Light mineral oil 

(0 870) .... 20 parts 

Melt the oleine, ceresine, and ^min- 
eral oil together, and stir in the tripoli; 
next, grind evenly m a paint mill. 

To Clean Gummed Parts of Ma- 
chinery, — Boil about 10 to 15 parts of 
caustic soda or lOO parts of soda in 1,000 
parts of water, immerse the parts to be 


cleaned in this for some time, or, better 
boil them with it Then rinse and dry. 
For small shops this mode of cleaning is 
doubtless the best 

To Remove Silver Plating. — I. — Put 
sulphuric acid 100 parts and potassium 
nitrate (saltpeter) 10 parts in a vessel 
of stoneware or porcelain, heated on the 
water bath When the silver has left the 
copper, rinse the objects sex'eral times 
This silver stripping bath may be used 
several times, if it is kept in a well-closed 
bottle When it is saturated with silver, 
decant the liquid, boil it to dryness, then 
add the residue to the deposit, and melt in 
the crucible to obtain the metal 

II. — Stripping silvered articles of the 
Slivering may be accomplished by the fol- 
lowing mixture. Sulphuric acid, 60° B-, 

3 parts, mtric acid, 40° B , 1 part; heat 
the mixture to about 166° F., and im- 
merse the articles by means of a copper 
wire In a few seconds the acid mixture 
will have done the work A thorough 
rinsing off is, of course, necessary. 

To Clean Zinc Articles. — In order to 
clean articles of zinc, stir rye bran into a 
paste with boiling water, and add a hand- 
ful of silver sand and a little vitripl 
Rub the article with this paste, rinse with 
water, dry, and polish with a cloth. 

To Remove Rust from Nickel. — Smear 
the rusted parts well with grease (ordi- 
nary animal fat will do), and allow the 
article to stand several days. If the 
rust IS not thick the grease and rust may 
be rubbed off with a cloth dipped in am- 
monia. If the rust is very deep, apply a 
diluted solution of hydrochloric acid, 
taking care that the acid does not touch 
the metal, and the rust may be easily 
rubbed off Then wash the article and 
polish in the usual way. 

Compoimd for Cleaning Brass. — ^To 
make a brass cleaning compound use 
oxalic acid, 1 ounce; rotten stone, 6 
ounces, enough vhale oil and spirits of 
turpentine of equal parts, to mix, and 
make a paste. 

To Clean Gilt Objects. — I. — ^Into an 
ordinary drinking glass pour about 
drops of ammonia, immerse the piece 
be cleaned repeatedly in this, and br^h 
with a soft brush. Treat the article 
with pure water, then with alcohol, and 
wipe with a soft rag 

II. — Boil common alum in sof^ 
water, and immerse the article in the 
solution, or rub the spot with tU and dry 
with sawdust. 

XII.— For cleaning picture franae^^ 
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moldings, and, in fact, all kinds of gilded I 
work, the best medium is liquor potasses, • 
diluted with about 5 volumes of water 
Dilute alcohol is also excellent Methylated 
wood spirit, if the odor is not objectionable, 
answers admirably 

To Scale Cast Iron — To remove the 
scale from cast iron use a solution of 1 
part vitriol and 2 paits water, after mix- 
ing, apply to the scale with a cloth rolled 
in the form of a brush, using enough to 
wet the sill face well Aftei 8 or 10 hours 
wash off with water, when the hard, scaly 
surface will be completely removed. 

Cleaning Funnels and Measures. — 
Punuels and measuies used for measur- 
ing varnishes, oils, etc , may be cleaned 
by soaking them in a stiong solution of 
lye or peailash Another mixture for 
the same purpose consists of pcarlash 
with quicklime in aqueous solution 
The measures are allowed to soak in the 
solution for a short time, when the resin- 
ous matter of the paint or varnish is 
easily removed A thin coating of pe- 
ll oleum lubricating oils may be removed. 
It IS said, by the use of naphtha or petro- 
leum benzine 

To Clean Aluminum. — T — Aluminuin 
articles are very haul to clean so they will 
have a bright, new appcaran<‘e This is 
especially the case with the matted or 
fiosted pieces. To restore the pieces to 
brilliancy place them for some time in 
water that has been slightly acidulated 
with sulphuric acid. 

II. — Wash the aluminum with coal-oil, 
gasoline or benzine, then put it m a con- 
centrated solution of caustic potash, and 
after washing it with plenty of water, 
dip it in the bath composed of | mine 
acid and ^ water Next, subject it to a 
bath of concentrated nitric acid, and 
finally to a mixture of rum and olive oil 
To render aluminum capable of being 
worked like pure copper, ^ of oil of tur- 
pentine^ and J stearic acid are used. 
For polishing by hand, take a solution of 
30 parts of borax and 1,000 parts of 
water, to which a few drops of spirits of 
ammonia have been added. 

How to Clean Tarnished Silver. ~I. — 
If the articles are only slightly tarnished, 
mix 3 parts of best washed and purified 
chalk and 1 part of white soap, adding 
water^ till a thin paste is formed, which 
should be rubbed on the silver with a dry 
brush, till the articles are quite bright 
As a substitute, whiting, mixed with caus- 
tic ammonia to form a paste, may be 
used. This mixture is very effective, but 
It irritates the eyes and nose 


11 —An efficacious preparation is ob- 
tamed by mixing beech-wood ashes, % 
parts, Venetian soap, part, cooking 
salt, 2 parts, ram water, 8 parts Brush 
the silver with this lye, using a somewhat 
stiff brush. 

Ill— A solution of crystallized potas- 
sium permanganate has been recom- 
mended 

IV —A grayish violet film which silver- 
waie acquires fiom perspiration, can be 
readily removed by means of ammonia 

V — To remove spots from silver lay it 
for 4 hours in soapmakcis’ lye, then throw on 
fine powdeied gypsum, moisten the latter 
with vinegar to cause it to adhere, dry 
near the fire, and wipe off. Next rub 
the spot with diy bran This not only 
causes it to disappear, but gives extraor- 
dmaiy gloss to tlic silver 

VI — (ffcnnmg with the usual fine 
powders is attended with some difficulty 
and iiK onvemence ^ An excellent result 
IS obtained without injury to the silver by 
employing a .saturated solution of hypo- 
sulphite of soda, which is put on with a 
blush or rag The article is then 
washed with plenty of walei 

VII — Never use soap on silverware, 
as it dulls the luster^ giving the article 
more the appearance of pewter than 
silvei. When it wants cleaning, rub it 
with a piece of soft leather and prepared 
chalk, made into a paste with pure water, 
cntiiely free from grit. 

To Clean Dull Gold. — I — Take 80 parts, 
by weight, of chloride of lime, and rub it 
up with gradual addition of water m a 
porcelain mortar into a thin, even paste, 
which IS put into a solution of 80 parts, 
by weight, of bicarbonate of soda, and 20 

arts, by weight, of salt, in 8,000 parts, 

y weight, or water. Shake it, and let 
stand a few days before using. If the 
preparation is to be kept for any length 
of time the bottle should be placed, well 
corked, m the cellar For use, lay the 
tarnished articles m a dish, pour the 
liquid, which has previously been well 
shaken, over them so as just to cover 
them, and leave them therein for a few 
days 

11 — Bicarbonate of soda 31 parts 
Chloride of lime. 15 5 parts 
Cooking salt . 15 parts 

Water . 240 parts 

Grind the chloride of lime with a little 
water to a thm paste, m a porcelain ves- 
sel, and add the remaining chemicals 
Wash the obj'ects with the aid of a soft 
brush with the solution, rinse several 
times in water, ana ary in fine sawdust. 
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Cleaning Bronze Objects. — Employ 
powdered chicory mixed with water, so 
as to obtain a paste, which is applied 
with a brush After the brushing, rinse 
off and dry in the sun or near a stove 

Cleaning Gilded Bronzes. — I — Com- 
mence by removing the spots of grease 
and wax with a little potash or soda dis- 
solved in water. Let dry, and apply the 
following mixture with a rag Carbonate 
of soda, 7 parts; whiting, 15 parts, alco- 
hol (85°), 50 parts, water, 125 parts 
When this coating is dry pass a fine linen 
cloth or a piece of supple skin over it 
The hollow parts are cleaned with a 
brush 

II — After removing the grease spots, 
let dry and pass over all the damaged 
parts a pencil dipped in the following 
mixture Alum, 2 parts, nitric acid, 65; 
water, 250 parts When the gilding be- 
comes bright,* wipe, and dry in the sun or 
near a fire 

III —Wash in hot water containing a 
little soda, dry, and pass over the gilding 
a pencil soaked in a liquid made of 30 
parts nitric acid, 4 parts of aluminum 
phosphate, and 125 parts of pure water 
Dry in sawdust 

IV — Immerse the objects in boiling 
soap w^ater, and facilitate the action ot 
the soap by rubbing with a soft brush, 
put the objects m hot water, brush them 
carefully, and let them dry in the air, 
when they are quite dry rub the shining 
parts only wuth an old linen cloth or a 
soft leather, without touching the others. 

Stripping Gilt Articles. — Degildmg or 
stripping gilt articles may be done by at- 
taching the object to the positive pole of 
a battery and immersing it in a solution 
composed of 1 pound of cyanide dissolved 
in about 1 gallon of water. Desilvermg 
may be effected in the same manner 

To Clean Tarnished Zinc. — Apply with 
a rag a mixture of 1 part sulphuric acid 
with 12 parts of water Rinse the zinc 
with clear water. 

Cleaning Pewter Articles. — Pour hot 
lye of wood ashes upon the tin, throw on 
sand, and rub with a hard, woolen rag, 
hat felt, or whisk until all particles of dirt 
have been dissolved To polish pewrter 
plates it is well to have the turner make 
similar wooden forms fitting the plates, 
and to rub them clean this way. Next 
they are rinsed with clean water and 
placed on a table with a clean linen cover 
on which they are left to dry without 
being touched, otherwise spots will ap- 
pear. This scouring is not necessary so 
often if the pewter is rubbed with wheat 


bran after use and cleaned perfectly. 
New pewter is polished with a paste of 
whiting and brandy, rubbing the dishes 
with it until the mass becomes dry 

To Clean Files, — Files which have be- 
come clogged with tin or lead are 
cleaned by dipping for a few seconds into 
concentrated nitric acid. To remo\e 
iron filings from the file cuts, a bath of 
blue vitriol is employed After the files 
have been rinsed in water they are hke- 
■wise dipped in nitric acid File-ndges 
closed up by zinc are cleaned by im- 
mersing the files in diluted sulphuric 
acid Such as ha\e become filled vith 
copper or brass are also treated with 
nitric acid, but here the process has to be 
repeated several times The files should 
always be rinsed in ^ater after the tieat- 
ment, brushed with a stiff brush, and 
dried in sawdust or by pouring alcohol 
over them, and letting it burn off on the 
file 

Scale Pan Cleaner. — About the quick- 
est cleaner for brass scale pans is a solu- 
tion of potassium bichromate in dilute 
sulphuric acid, using about 1 part of 
chromate, in powder, to 3 parts of acid 
and 6 parts of water In this imbibe a 
cloth wrapped around a stick (to protect 
the hands), and with it rub the nans 
Do this at tap or hydrant, so that no time 
is lost m placing the pan in running 
water after having rubbed it with the 
acid solution. For pans not very badly 
soiled rubbing with ammonia water and 
rinsing is sufficient 

Tarnish on Electro -Plate Goods. — 
This tarnish can be removed by dipping 
the article for from 1 to 15 minutes — 
that IS, until the tarnish shall have been 
removed — in a pickle of the following 
composition Rain water 2 gallons and 
potassium cyanide 4 pound. Dissolve 
together, and fill into a stone jug or jar, 
and close tightly. The article, after 
having been immersed, must be taken 
out and thoroughly rinsed in se\erai 
waters, then dried with fine, clean saw- 
dust. Tarnish on jewelry can be speed- 
ily removed by this process; but if the 
cyanide is not completely removed it 
will corrode the goods. 

OIL-, GREASE-, PAINT-SPOT ERAD- 

ICATORS: 

Grease- and Paint-Spot Eradicators. — 

I — Benzol 500 parts 

Benzine . ... 500 parts 

Soap, best white, 

shaved. ... 5 parts 

Water, warm, sufficient. 
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Dissolve llie soap in the warm water, 
using from 50 to 60 pai ts Mix the ben- 
zol and benzine, and add the soap solu- 
tion, a little at a tune, shaking up well 
after each addition If the niixtiue is 
slow in emulsifying, add at one time fiom 
50 to 100 paits of warm w’atei, and shake 
violently Set the emulsion aside for a 
few days, or until it separates, then de- 
cant the superfluous water, ami poiii the 
residual pasty mass, after stirring it up 
well, into suitable boxes 


II 

— Soap spirit 
Ammonia solution. 

100 parts 


10 per cent 

25 parts 


Acetic ether 

15 parts 

HI- 

— Extract of quillaia 

1 part 


Borax 

1 part 


Ox gall, fresh 

6 parts 


Tallow soap 

16 parts 


Triturate the quilhua and borax to- 
gether, incorporate the ox gall, and, 
finally, add the tallow soap and mix 
thoroughly by kneading. The product 
is a plastic mass, which may be rolled 
into sticks or put up into boxes 

Removing Oil Spots from Leather — 
To remove oil stains from leather, dab 
the spot carefully with spirits of sal am- 
moniac, and after allowing it to act for 
a while, wash with clean water This 
treatment may have to be repeated a few 
times, taking care, however, not to injure 
the color of the leather Sometimes the 
spot may be removed very simply by 
spreading the place rather thickly witli 
butter and letting this act for a few houis 
Next scrape off the butter with the point 
of a knife, and rinse the stain with soap 
and lukewarm water 

To Clean Linoleum. — Rust spots and 
other stains can be removed from lino- 
leum by rubbing with st^eel chips. 

To Remove Putty, Grease, etc., from 
Plate Glass. — To remove all kinds of 
greasy materials from glass, and to leave 
the latter bright and clean, use a paste 
made of benzine and burnt magnesia of 
such consistence that when the mass is 
ressed between the fingers a drop of 
enzine will exude. With this mixture 
and a wad of cotton, go over the entire 
^Jurface of the glass, rubbing it well 
One rubbing is usually sufficient After 
dsrymg, any of the substance left in the 
corners, etc , is easily removed by brush- 
ing with a suitable brush The same 
preparation is very useful for cleaning 
mirrors and removing grease stains from 
books, papers, etc. 


Removing Spots from Furniture.— 
While si>ols on polished tables are re- 
moved ill the following manner Coat the 
spot with oil and pour on a rag a few 
drops of “ inixtura balsamica oleosa,” 
which can be bought in eveiy drugstore 
and rub on the spot, which will disappear 
immediately 

To Remove Spots from Drawings 
etc.— Plaec soapstone, fine inceiscliaum 
shavings, amiauthiis, or powdered mag- 
nesia on the spot, and, if necessary, lay 
on while filtering paper, saturating it 
with peroxide of hydiogen Allow this 
to act for a few hours, and remove the 
application with a brush If necessary, 
lepeat the opeiation. In this manner 
black ooiree spots were removed fiom a 
valuable ilia gram without eiasure by ^ 
knife or lubbcr 

WATCHMAKERS' AKD JEWELERS' 

CLEANING PREPARATIONS* 

To Clean the Tops of Clocks in Re- 
pairing. —Bpi inkle whiting on ihe top 
Pour good vinegar over this and rub 
vigorously Rinse lu clean water and 
dry slowly in the sim or at the file A 
good polish will be obtained 

To Clean Watch Chains. — Gold or' 
silver watch chains can be (h^aned witK 
a very excellent result, no i i.' I 'v • v ! e'l < j 
they be matt or polished, l^y I (m 

for a few seconds in puie aqua ammonia, 
they are then rinsed in alcohol, and 
finally shaken in clean sawdust, free from 
sand Imitation gold and plated chains i 
arc first cleaned in benzine, then rinsed 
in alcohol, and afterwaids shaken in dry 
sawdust Ordinary chains are first 
dipped in the following pickle Pure 
nitric acid is mixed with concentrated 
sulphuric acid in the proportion of 10 
parts of the former to % parts of the latter, 
a little table salt is added The chains 
are boiled in this mixture, then rinsed 
several times in water, afterwards m 
alcohol, and finally dried in sawdust 

Cleaning Brass Mountings on Clock 
Cases, etc. — The brass mountings are 
first cleaned of dirt by dipping them for 
a short time into boiling soda lye, and 
next are pickled, still warm, if possible, 
m a mixture consisting of nitric acid, 60 
parts, sulphuric acid, 40 parts, cooking i 
salt, 1 part; and shining soot (lamp-,^ 
black), it part, whereby they acquire a| 
handsome golden-yellow coloring Th#| 
pickling mixture, however, must not be em** , 
ployed immediately after pouring together | 
the acids, which causes a strong genera^ J 
tion of heat, but should settle for at lea§|| 
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I day This makes the articles hand- 
somer and more udiform After the dip- 
ping the objects are rinsed in plenty of 
clean water and dried on a hot, iron plate, 
and at the same time warmed for lac- 
quering Since the pieces would be 
lacquered too thick and unevenly m pure 
gold varnish, this is diluted with alcohol, 
1 part of gold varnish sufficing for 10 
parts of alcohol Into this liquid dip the 
mountings previously warmed and dry 
them again on the hot plate 

Gilt Zmc Clocks — It frequently hap- 
pens that clocks of gilt zinc become 
covered with green spots To remove 
such spots the following process is used. 
Soak a small wad of cotton m alkali and 
rub it on the spot The green color will 
disappear at once, but the gilding being 
gone, a black spot will remain Wipe 
off well to remove all traces of the alkali 
To replace the gilding, put on, by means 
of liquid gum arable, a little bronze pow- 
der of the color of the gilding. The 
powdered bronze is applied dry with the 
aid of a brush or cotton wad When the 
gilding of the clock has become black or 
dull from age, it may be revived by im- 
mersion in a bath of cyanide of potas- 
sium, but frequently it suffices to wash it 
with a soft brush in soap and water, in 
which a little carbonate of soda has been 
dissolved. Brush the piece in the lather, 
rinse in clean water, and dry in rather 
hot sawdust The piece should be dried 
well inside and outs^e, as moisture wdl 
cause it to turn black 

To Clean Gummed Up Springs. — 
Dissolve caustic soda in warm water, 
place the spring in the solution and leave 
it there for about one half hour. Any 
oil still adhering may now easily be 
taken off with a hard brush, next, dry the 
spring with a clean cloth. In this man- 
ner gummed up parts of tower clocks, 
locks, etc , may be quickly and thor- 
oughly cleaned, and oil paint may be 
removed from metal or wood. The lye 
is sharp, but free from danger, nor are 
the steel parts attacked by it. 

To Clean Soldered Watch Cases — 
Gold, silver, and other metallic watch 
cases which in soldering have been ex- 
posed to heat, are laid in diluted sul- 
phuric acid (1 part acid to 10 to 15 parts 
water), to free them from oxide. Heat- 
ing the acid accelerates the cleaning proc- 
ess The articles are then well rinsed 
in water and dried Gold cases are next 
brushed with pov dered tripoli moistened 
with oil, to remove the pale spots caused 
by the heat and boiling, and to r^tore 


the original color After that they are 
cleaned with soap water and finally pol- 
ished with rouge Silver cases are pol- 
ished after boiling, with a scratch brush 
dipped in beer. 

A Simple Way to Clean a Clock. — Take 
a bit of cotton the size of a hen’s egg, 
dip it in kerosene and place it on the 
floor of the clock, in the corner, shut the 
door of the clock, and wait 3 or 4 days. 
The clock will be like a new one— and 
if you look inside you will find the cotton 
batting black with dust The fumes of 
the oil loosen the particles of dust, and 
they fall, thus cleaning the clock. 

To Restore the Color of a Gold or Gilt 
Dial. — Dip the dial for a few seconds in 
the following mixture: Half an ounce of 
cyanide of potassium is dissolved m a 
quart of hot water, and £ ounces of 
strong ammonia, mixed with J an ounce 
of alcohol, are added to the solution On 
removal from this bath, the dial should 
immediately be immersed in warm water, 
then brushed wnth soap, rinsed, and 
dried in hot boxwood dust Or it may 
simply be immersed in dilute nitric acid; 
but in this case any painted figures will 
be destroyed 

A Bath for Cleaning Clocks. — In an 
enameled iron or terra-cotta vessel 
pour 2,000 parts of water, add 50 parts 
of scraped Marseilles soap, 80 to 100 
parts of whiting, and a small cup of 
spirits of ammonia To hasten the proc- 
ess of solution, warm, but do not allow 
to boil 

If the clock is very dirty or much oxi- 
dized, immerse the pieces in the bath 
while warm, and as long as necessary- 
Take them out with a skimmer or 
strainer, and pour over them some ben- 
zine, letting the liquid fall into an empty 
vessel. This being decanted and bot- 
tled can be used indefinitely for rinsing. 

If the bath has too much alkali C3fr is 
used when too hot, it niay affect the 
polish and render it dull This may be 
obviated by trying different strengths of , 
the alkali Pieces of blued steel are not: 
injured by the alkali, even when pure. 

To Remove a Figure or Name from a 
DiaL — Oil of spike lavender may be 
employed for erasing a letter or numbef. 
Enamel powder made into a paste wifli 
water, oil, or turpentine is also used for 
this purpose. It should be previossty. 
levigated so as to obtain several degrees ^ 
fineness. The powder used for ~ 

ishing the surface, where an impre^ioaa 
has been removed, must be extreaaaeiy 
fine. It IS applied with a piece of ’ 
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wood or ivory* The best method is to 
employ diamond powder Take a little 
of the powder, make into a paste with 
fine oil, on the end of a copper polisher 
the surface of which has been freshly filed 
and slightly rounded The marks will 
rapidly disappear when rubbed with this 
The surface is left a little dull, it may be 
rendered bright by rubbing with the 
same powder mixed with a greater quan- 
tity of oil, and applied with a stick of 
pegwood Watchmakers will do well to 
try on disused dials several degrees of 
fineness of the diamond powder 

Cleaning Pearls. — Pearls turn yellow 
in the course of time by absorbing per- 
spiration on account of being worn in the 
hair, at the throat, and on the aims. 
There are several ways of lendering 
them white again 

I — The best process is said to be to 
put the pearls into a bag with wheat bran 
and to heat the bag over a coal fire, with 
constant motion. 

II — Another method is to bring 8 
parts each of well-calcined, finely pow- 
dered lime and wood charcoal, which 
has been strained through a gauze sieve, 
to a boil with 500 parts of pure ram 
water, suspend the pearls over the steam 
of the boiling water until they are 
warmed through, and then boil them m 
the liquid for 5 minutes, turning fre- 
quently. Let them cool in the liquid, 
take them out, and wash off well with 
clean water 

III. — Place the pearls in a piece of fine 
linen, throw salt on them, and tie them 
up Next rinse the tied-up pearls in 
lukewarm water until all the salt has 
been extracted, and dry them at an ordi- 
nary temperature 

IV. — The pearls may also be boiled 
about i hour m cow’s milk into which a 
little cheese or soap has been scraped, 
take them out, rinse off in fresh water, 
and dry them with a clean, white cloth 

V — Another method is to have the 
pearls, strung on a silk thread or wrapped 
Ujp in thin gauze, mixed m a loaf of bread 
ox barley flour and to have the loaf baked 
well in an oven, but not too brown 
When cool remove the pearls 

yi, — Hang the pearls for a couple of 
minutes in, hot, strong, wine vinegar or 
highly diluted sulphuric acid, remove, 
and rinse them in water Do not leave 
them too long in the acid, otherwise they 
will be injured by it. 

GLASS CLEANING: 

Cleamng Preparation for Glass with 
Metal Decorations. — Mix 1,000 parts of 
denaturized spirit (96 per cent) with 150 


parts, by weight, of ammonia; 20 parts 
of acetic ether, 15 parts of ethyhc ether; 
200 parts of Vienna lime, 950 parts of 
bolus, and 550 parts of olcme With 
this mixture both glass and metal can be 
quickly and thoroughly cleaned It is 
particularly recommended for show 
windows ornamented with metal 

Paste for Cleamng Glass. — 

Prepared ehalk 6 pounds 

Powdered French 
chalk pounds 

Phosphate calcium . 2 f pounds 

Quillaia bark pounds 

Carbonate ammonia 18 ounces 
Rose pink 6 ounces 

Mix the ingredients, in fine powder, 
and sift through muslin Then mix 
with soft water to the consistency of 
cream, and apply to the glass by means 
of a soft rag or sponge, allow it to dry on, 
wipe off with a cloth, and polish with 
chamois 

Cleaning Optical Lenses —For this 
purpose a German eontemporary rec 
ommends vegetable pith The medulla 
of rushes, elders, or sunflowers is cut out, 
the pieces are dried and pasted singly 
alongside of one another upon a piece ol 
cork, whereby a brush-like apparatus is 
obtained, which is passed over the siir 
face of the lens For very small lensef 
pointed pieces of elder pith are em- 
ployed To dip dirty and greasy lenses 
into oil of turpentine or ethei and rub 
them wuth a linen rag, as has been pro 
posed, seems hazardous, because the (Jan 
ada balsam with which the lenses are 
cemented might dissolve 

To Remove Glue from Glass — If glue 
has simply dried upon the glass hoi 
water ought to remove it If, however, 
the spots are due to size (the gelatinous 
wash used by painters) when dried they 
become very refractory and recourse 
must be had to chemical means for their 
removal The commonest size being a 
solution of gelatin, alum, and rosin dis- 
solved m a solution of soda and com- 
bined with starch, hot solutions of caus- 
tic soda or of potash may be used If 
that fails to remove them, try diluted 
hydrochloric, sulphuric, or any of the 
stronger acids If the spots still remain 
some abrasive powder (flour of emery) 
must be used and the glass repohshed 
with jewelers’ rouge applied by means of 
a chamois skin Owing to the varied 
nature of sizes used the above arc only ' 
suggestions. 

Cleaning Window Panes. — Take di- 
luted nitric acid about as strong as strong 
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vinegar and pass it over the glass pane, 
leave it to act a minute and throw on 
pulverized whiting, but 3 ust enough to 
give off a hissing sound Now rub both 
with the hand over the whole pane and 
polish with a drv rag Rinse off with 
clean water and a little alcohol and polish 
dry and clear. Repeat the process on 
the other side The nitric acid removes 
all impurities which have remained on 
the glass at the factory, and even with 
inferior panes a good appearance is ob- 
tained 

To Clean Store Windows. — For clean- 
ing the large panes of glass of store win- 
dows, and also ordinary show cases, a 
semiliquid paste may be employed, 
made of calcined magnesia and purified 
benzine. The glass should be rubbed 
with a cotton rag until it is brilliant 

Cleaning Lamp Globes. — Pour 2 spoon- 
fuls of a slightly heated solution of potash 
into the globe, moisten the whole surface 
with it, and rub the stains with a fine 
linen rag, rinse the globe with clean 
water and carefully dry it with a fine, soft 
cloth. 

To Clean Mirrors. — Rub the mirror 
with a ball of soft paper slightly damp- 
ened with methylated spirits, then with a 
duster on which a little whiting has been 
sprinkled, and finally polish with clean 
paper or a wash leather This treatment 
will make the glass beautifully bright. 

To Clean Milk Glass. — To remove oil 
spots from milk glass panes and lamp 
globes, knead burnt magnesia with ben- 
zine to a plastic mass, which must be 
kept in a tight-closing bottle. A little of 
this substance rubbed on the spot with a 
linen rag will make it disappear 

To Remove Oil-Pamt Spots from 
Glass. — If the window panes have been 
bespattered with oil paint in painting 
waus, the spots are, of course, easily re- 
moved while wet When they have 
become dry the operation is more diffi- 
cult and alcohol and turpentine in equal 
parts, or spirit of sal ammomac should be 
used to soften the paint After that go 
over it with chalk Polishing with salt 
will also remove paint spots The salt 
grates somewhat, but it is not hard 
enough to cause scratches in the glass; a 
subsequent polishing with chalk is also 
advisable, as the drying of the salt might 
injure the glass For scratching off soft 
paint spots sheet zinc must be used, as it 
cannot damage the glass on account of its 
softness. In the case of silicate paints 
(the so-called weather-proof coatings) the 


panes must be especially protected, be- 
cause these paints destroy the polish ot 
the glass Rubbing the spots with 
brown soap is also a good way of remov- 
ing the spots, but care must be taken in 
rinsing off that the window frames are 
not acted upon 

Removing Silver Stains. — The follow- 
ing solution will remove silver stains 
from the hands, and also from woolen, 
linen, or cotton goods 

Mercuric chloride . 1 part 

Ammoma muriate. 1 part 
Water . 8 parts 

The compound is poisonous 

MISCELLAIIEOUS CLEARING METH- 
ODS AND PROCESSES : 

Um versa! Cleaner. — 

Green soap SO to S5 parts 

Boiling water 750 parts 

Liquia ammoma, 

caustic 30 to 40 parts 

Acetic ether 20 to 30 parts 

Mix 

To Clean Playmg Cards. — Slightly 
soiled playmg cards may be made clean 
by rubbing them with a soft rag dipped 
m a solution of camphor. Very little of 
the latter is necessary. 

To Remove Vegetable Growth from 
Bmldmgs. — To remove moss and lichen 
from stone and masonry, apply water 
in which 1 per cent of carbolic acid has 
been dissolved. After a few hours the 
plants can be washed off with water. 

Solid Cleansing Compound. — The basis 
of most of the solid grease eradicators 
IS benzine and the simplest form is a 
benzine jelly made by shaking 3 ounces 
of tincture of quillaia (soap bark) with 
enough benzine to make 16 fimdounces. 
Benzine may also be solidified by the use 
of a soap with addition of an excess of 
alkali Formulas in which soaps are 
used in this way follow 
I. — Cocoanut-oil soap 2 av ounces 
Ammoma water . 3 fimdounces 

Solution of potas- 
sium. 1 J fiuidounces 

Water enough to 

make . 12 fimdounces 

Dissolve the soap with the aid of heat 
in 4 fimdounces of water, add the am- 
monia and potassa and the remainder of 
the water. 

If the benzine is added in small por- 
tions, and thoroughly agitated. fluid 
ounces of the above will be found suffi- 
cient to solidify 32 fimdounces of benzine. 
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eory coffee so generally employed both 
as a substitute for coffee and as an 
adulterant The addition of 1 part of 
good, fresh, roasted chicory to 10 or 12 
paits of coffee forms a mixture which 
yields a beverage of a fuller flavor, and 
of a deeper color than that furnished by 
an equal quantity of pure or unmixed 
coffee In this way a less quantity of 
coffee may be used, but it should be re- 
membered that the article substituted 
for it does not possess in any degree the 
peculiar exciting, soothing, and hunger- 
staying properties of that valuable prod- 
uct The use, however, of a larger 
proportion of chicory than that just 
named imparts to the beverage an in- 
sipid flavor, intermediate between that 
of treacle and licorice; while the con- 
tinual use of roasted chicory, or highly 
chicorized coffee, seldom fails to weaken 
the powers of digestion and derange the 
bowels. 

COFFEE CORDIAL: 

See Wines and Liquors 

COFFEE EXTRACTS: 

See Essences and Extracts 

COFFEE SYRUPS: 

See Syrups 

COFFEE FOR THE SODA FOUR- 
TAIN: 

See Beverages. 

COIL SPRING: 

See Steel 

COIN CLEANING: 

See Cleaning Preparations and Meth- 
ods. 

COINS, IMPRESSIONS OF: 

See Matrix Mass. 

COIN METAL: 

See Alloys. 

COLAS: 

See Veterinary Formulas 


Cold and Cougli Mixtures 

Cough Syrup. — The simplest form of 
cough syrup of good keeping qualitv is 
syrup of wild cherry containing am- 
monium chloride in the dose of 2^ grains 
to each teaspoonful Most of the other 
compounds contain ingredients that are 
prone to undergo fermentation. 

I. — Ipecacuanha wme 1 fiuidounce * 
Spirit of anise . 1 fluidrachm 

Syrup^ ...... 16 fluidounoes 


II 


Syrup of squill 8 fluidounces 

Tincture of Tolu 4 fluidrachms 

Distilled water 

enough to make 30 fluidounces 

—Heroin 6 grains 

Aromatic sulphur- 
ic acid 

Concentrated acid 
infusion of roses 
Distilled water 
Glycerine 
Oxymel of squdl 


III 


-Glycerine 
Fluid extract of 
wild cherry 
Oxymel 
Syrup 

Cochineal, a sufficient quantity. 


fluidounces 

4 fluidounces 

5 fluidounces 
5 fluidounces 

10 fluidounces 

2 fluidounces 

4 fluidounces 
10 fluidounces 
10 fluidounces 


Benzoic- Acid Pastilles. — 

Benzoic acid 105 parts 

Rhatany extract 525 parts 

Tragacanth 35 parts 

Sugar 140 parts 

The materials, in the shape of pow- 
ders, are mixed well and sufficient fruit 
paste added to bring the mass up to 4,500 
parts Roll out and divide into lozenges 
weighing 20 grams each 


Cough Balsam with Iceland Moss. — 
Solution of morphine 

acetate 12 parts 

Sulphuric acid, dilute 12 parts 
Cherry-laurel water 12 parts 
Orange-flower water, 
triple . 24 parts 

Syrup, simple 128 parts 

Glycerine 48 parts 

Tincture of saffron 8 parts 
Decoction of Iceland 

moss 112 parts 

Mix Dose One teaspoonful 


Balsamic Cough Syrup — 


Balsam of Peru 
Tincture of Tolu 
Camphorated tincture 
of opium 

Powdered extract iic- 
orfee 

Syrup squill 
Syrup dextrine (glu- 
^ cose) sufficient to 
make 


2 drachms 
4 drachms 

4 ounces 

1 ounce 
4 ounces 


16 ounces 


Add the balsam of Peru to the 
tures, and m a mortar rub up the er^ct 
of licorice with the syrups. Mix to- 
gether and direct to be takes in 
spoonful doses. 


Whooping-Cough Remedies. — Tliefcl- 
iowmg mixture is a spray to 
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in the sick room in cases of whooping 
cough . 

Thymol 1 0 

Tincture of eucalyptus 30 0 

Tincture of benzoin 30 0 

Alcohol 100 0 

Water enough to make 1000 0 

Mix Pour some of the mixture on a 
cloth and hold to mouth so that the mix- 
ture is inhaled, thereby giving relief 

Expectorant Mixtures. — 

I — Ammon chloride 1 drachm 
Potass chlorate 30 grains 
Paregoiic 2 uuidrachms 

Syrup of ipecac 2 fluidrachms 
Syrup wild cherry 

enough to make 2 fluidounces 
Dose One teaspoonful 

II — Potass chlorate 1 drachm 
Tincture giiaiac 3 ] drachms 
Tincture rhubarb 1 i drachms 
Syrup wild cherry 

enough to make 3 fluidounces 
Dose One teaspoonful 


Eucalyptus Bonbons for Coughs. — 


Eucalyptus oil 
Tartaric acid 
Extract of malt 
Cacao 

Peppermint oil 
Bonbon mass 


5 parts 
15 parts 
<24 parts 
100 parts 
1 4 parts 
2,203 parts 


Mix and make into bonbons weighing 
30 grains each 


COLD CREAM: 

See Cosmetics. 

COLIC m CATTLE: 

See Veterinary Formulas. 

COLLODION. 

Turpentine . 5 parts 

Ether and alcohol 10 parts 
Collodion 94 parts 

Castor oil 1 part 

Dissolve the turpentine in the ether 
and alcohol mixture (in egual parts) and 
filter, then add to the mixture of collo- 
dion and castor oil This makes a good 
elastic collodion 

See also Court Plaster, Liquid. 

COLOGNE: 

See Perfumes 


COLORS FOR PAINTS: 
See Paint 

COLOR PHOTOGRAPHY: 
See Photography 

COLORS FOR SYRDPS, 

See Syrups 

CONCRETE* 

See Stone, Artificial 


Condiments 


Chowchow. — 

Curry powder 4 ounces 

Mustard powder 6 ounces 

Ginger 3 ounces 

Turmeric 2 ounces 

Cayenne 2 drachms 

Black pepper powder 2 drachms 
Coriander 1 dracW 

Allspice 1 drachm 

Mace SO grains 

Thyme 30 grains 

Savory 30 grains 

Celery seed 2 drachms 

Cider vinegar 2 gallons 

Mix all the powders with the vinegar, 
and steep the mixture over a very gentle 
fire for 3 hours The pickles are to be 
parboiled with salt, and drained, and the 
spiced vinegar, prepared as above, is to 
be poured over them while it is still 
warm The chowchow keeps best m 
small jais, tightly covered 


Essence of Extract of Soup Herbs.— 
Thyme, 4 ounces, winter savory, 4 ounces, 
sweet marjoram, 4 ounces, sweet basil, 
4 ounces, grated lemon peel, 1 ounce, 
eschalots, 2 ounces, bruised celery seed, 
1 ounce, alcohol (50 per cent), 64 ounces 
Mix the vegetables, properly bruised, add 
the alcohol, close the container and set 
aside in a moderately warm place to digest 
for 15 days Filter and pi ess out Pre- 
serve in 4-ounce bottles, well corked 


Tomato Bouillon Extract. — Toma- 
toes, 1 quart, arrowroot, 2 ounces, ex- 
tract of beef, 1 ounce, bay leaves, 1 
ounce; cloves, 2 ounces, red pepper, 4 
drachms, Worcestershire sauce, quantity 
sufficient to flavor Mix 


COLOGNE FOR HEADACHES: 
See Headaches 

COLORS: 

See Dyes and Pigments 

COLORS, FUSIBLE ENAMEL: 
See Enameling 


Mock Turtle Extract — Extract of 
beef, 2 ounces, concentrated chicken, 
2 ounces, clam juice, 8 ounces; tincture 
of black pepper, 1 ounce, extract of 
celery, 3 drachms, extract of orange peel, 
soluble, 1 drachm, hot water enough to 
make 2 quarts. 
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RELISHES: 

Digestive Relish. — 

I — Two ounces Jamaica ginger, 2 
ounces black peppercorns, 1 ounce mus- 
tard seed, 1 ounce coriander fruit (seed), 

1 ounce pimento (allspice), J ounce 
mace, i ounce cloves, J ounce nutmegs, 
J ounce cbili pods, 3 drachms cardamom 
seeds, 4 ounces garlic, 4 ounces escha- 
lots, 4 pints malt vinegar 

Bruise spices, garlic, etc , and boil m 
vinegar for 15 minutes and strain To 
this add pints mushroom ketchup, 
IJ pints India soy. 

Again simmer for 15 minutes and 
strain through muslin 

II — One pound soy, 50 ounces best 
vinegar, 4 ounces ketchup, 4 ounces gar- 
lic, 4 ounces eschalots, 4 ounces capsi- 
cum; § ounce cloves, J ounce mace, J 
ounce cinnamon; 1 drachm cardamom 
seeds Boil well and strain. 

Lincolnshire Relish. — Two ounces gar- 
lic; 2 ounces Jamaica ginger, 3 ounces 
black peppercorns; J ounce cayenne pep- 
per, i ounce ossein, f ounce nutmeg, 

2 ounces salt ; 1 i pints India soy. 

Enough malt vinegar to make 1 gallon 
Bruise spices, garlic, etc , and simmer 
in i a gallon of vinegar for 20 minutes, 
strain and add soy and sufficient ’vunegar 
to make 1 gallon, then boil for 5 minutes 
Keep in bulk as long as possible. 

Curry Powder. — 

I — Coriander seed . . 6 drachms 

Turmeric . 5 scruples 

Fresh ginger. 4J drachms 

Cumin seed 18 grains 

Black pepper . 54 grams 

Poppy seed 94 grains 

Garlic . 2 heads 

Cinnamon 1 scruple 

Cardamom. . 5 seeds 

Cloves . 8 only 

Chillies 1 or 2 pods 

Grated cocoanut § nut 

II —Coriander seed . J pound 
Turmeric J pound 

Cinnamon seed. . 2 ounces 

Cayenne i ounce 

Mustard . . 1 ounce 

Ground gmger. . 1 ounce 

Allspice . i ounce 

Fenugreek seed.. . 2 ounces 

TABLE SAUCES: 

Worcestershire Sauce. — 

Pimento ... 2 drachms 

Clove ... 1 drachm 

Black pepper 1 drachm 

Ginger . , . 1 drachm 

Curry powder .... 1 ounce 


Capsicum . ... 1 drachm 

Mustard . . 2 ounces 

Shallots, bruised . . 2 ounces 

Salt ... 2 ounces 

Brown sugar 8 ounces 

Tamarinds . ... 4 ounces 

Sherry wine 1 pint 

Wine \unegar . . 2 pints 

The spices must be freshly bruised. 
The ingredients are to simmer together 
with the vinegar for an hour, adding 
more of the vinegar as it is lost by evap- 
oration, then add the wine, and if de- 
sired some caramel coloring Set aside 
for a week, strain, and bottle. 

Table Sauce. — Brown sugar, 16 parts; 
tamarinds, 16 parts; onions, 4 parts; 
powdered ginger, 4 parts; salt, 4 parts; 
garlic, 2 parts, cayenne, 2 parts, soy, 2 
parts; ripe apples, 64 parts; mustard 
powder, 2 parts, curry powder, 1 part; 
vinegar, quantity sufficient ^ Pare and 
core the apples, boil them in sufficient 
vinegar with the tamarinds and raisins 
until soft, then pulp through a fine sie\e 
Pound the onions and garlic in a mortar 
and add the pulp to that of the apples 
Then add the other ingredients and vin- 
egar, 60 parts, heat to boiling, cool, and 
add sherry wme, 10 parts, and enough 
vinegar to make the sauce just pourable 
If a sweet sauce is desired add sufficient 
treacle before the final boiling 

Epicure’s Sauce. — Eight ounces tam- 
arinds, 12 ounces sultana raisins; 2 
ounces garlic, 4 ounces eschalots; 4 
ounces horse-radish root, 2 ounces black 
pepper , J ounce chili pods ; 3 ounces 
raw Jamaica ginger, 14 pounds golden 
syrup, 1 pound burnt sugar (caramel); 
1 ounce powdered cloves, 1 pint India 
soy, 1 gallon malt vinegar Bruise roots, 
spices, etc , and boil in vinegar for 15 
minutes, then strain. To the strained 
liquor add golden syrup, soy, and burnt 
sugar, then simmer for 10 minutes. 

Piccalilli Sauce. — One drachm chili 
pods, 14 ounces black peppercorns; 
J ounce pimento, } ounce garlic; § gal- 
lon malt vinegar. Bruise spices and 
garlic, boil m the vinegar for 10 minutes, 
and strain 

One ounce ground Jamaica ginger; 
1 ounce turmeric, 2 ounces flower of mus- 
tard, 2 ounces powdered natal arrowroot; 
8 ounces strong acetic acid. Rub pow- 
ders in a mortar with acetic acid and 
add to above, then boil for 5 minutes, 
or until it thickens. 

FLAVORING SPICES. 

I — Five ounces powdered cinnamon 
bark; 2^ ounces powdered cloves; 2^ 
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ounces powdered nutmegs, IJ ounces 
powdered caraway seeds; IJ ounces 
powdered couander seeds, 1 ounce pow- 
dered Jamaica ginger, ] ounce powdered 
allspice Let all be dry and m fine pow- 
der Mix and pass through a sieve 

11 — Pxcklmg Spice. — Ten pounds 
small Jamaica gingci, pounds black 
peppercorns, 1] pounds white pepper- 
corns, pounds allspice, f pound long 
pepper, IJ: pounds mustard seed, h 
pound chill pods. Cut up ginger and 
long pepper into small pieces, and mix 
all the other ingiedicnts intimately 

One ounce to each pint of boiling vin- 
egar IS sufiicient, but it may be made 
stronger if desired hot 

Essence of Savory Spices. — Two and 
one-half ounces black peppercorns; 1 
ounce pimento, | ounce nutmeg, J ounce 
mace, J ounce cloves, { ounce cinnamon 
bark, J ounce caraway seeds, 20 grains 
cayenne pepper, 15 ounces spirit of wme, 
5 ounces distilled water Bruise all the 
spices and having mixed spirit and water, 
digest in mixtuie 14 days, shaking fre- 
quently, then filtei 

MUSTARD : 

The Prepared Mustards of Commerce. 
— The mustard, i e , the flower or pow- 
dered seed, used in preparing the different 
condiments, is derived from three varie- 
ties of Brassica ticiferm) — Brassica 
alba L, Brassica mqia, and Brassica 
juncea The first yields the ‘Svhite^’ 
seed of commerce, which produces a mild 
inustard, the second the “black’’ seed, 
yielding the more pungent poivder, and 
the latter a very pungent and oily mus- 
tard, much employed by Russians The 
pungency of the condiment is also af- 
fected by the method of preparing the 
paste, excessive heat destioying the 
sharpness completely. The pungency 
is further controlled and tempered, in 
the cold processes, by the addition of 
wheat or rye flour, which also has the 
advantage of serving as a binder of the 
mustard. The mustard flour is pre- 
pared by first decorticating the seed, 
then gi Hiding to a fine powder, the ex- 
pression cf the fixed oil from which 
eomplelcs the process This oil, unlike 
the volatile, is of a mild, pleasant taste, 
and of a greenish color, wnich, it is said, 
makes it valuable in the sophistication 
and imitation of “olive” oils, refined, 
cottonseed, or peanut oil being thus con- 
verted into huile vierge de Lucca, Flor- 
ence. or some other noted brand of olive 
oil [t IS tiLo cxtoii'^Lelv u-ed^ for illu- 
minatinj? piiiposc^, e'>pecially in south- 
ern Ruissia 


The flavors, other than that of the 
mustard itself, of the various prepara- 
tions are imparted by the judicious use 
of spices — cinnamon, nutmeg, cloves, 
pimento, etc — aromatic herbs, such as 
thyme, sage, chervil, parsley, mint, 
marjoram, ^ tarragon, etc , and finally 
chives, onions, shallots, leeks, garlic, 
etc 

In preparing the mustards on a large 
scale, the mustard flower and wheat 
or rye flour are mixed and ground to a 
smooth paste with vinegar, must (un- 
fermented grape juice), wine, or what- 
ever IS used in the prepaiation, a mill 
similar to a drug or paint mill being used 
for the purpose This dough immedi- 
ately becomes spongy, and in this condi- 
tion, technically called “cake,” is used 
as the basis of the various mustards of 
commerce 

Mustard Cakes. — In the mixture, the 
amount of flour used depends on the 
ungency of the mustard flower, and the 
avor desired to be imparled to the fin- 
ished product The cakes are broadly 
divided into the yellow and the brown 
A general formula for the yellow cake is 

Yellow mustard, from 20 to 30 per 
cent; salt, from 1 to 3 per cent; spices, 
from ^ to J of 1 per cent, wheat flour, 
from 8 to 12 per cent 

Vinegar, must, or wme, complete the 
mixture 

The brown cake is made with black 
mustard, and contains about the follow- 
ing proportions 

Black mustard, from 20 to 30 per 
cent; salt, fiom 1 to 3 per cent; spices, 
from J- to i of 1 per cent, wheat or rye 
flour, from 10 to 15 per cent ^ 

The variations are so wide, however, 
that it IS impossible to give exact pro- 
portions In the manufacture of table 
mustards, in fact, as in every other kind 
of manufacture, excellence is attained 
only by practice and the exeicise of 
sound judgment and taste by the manu- 
facturer 

Moutarde des Jesuittes. — Twelve sar- 
dels and 280 capers are crushed into a 
paste and stiried into 3 pints of boiling 
wme vinegai. Add 4 ounces of brown 
cake and 8 ounces of yellow cake and 
mix well 

Kirscliner Wme Mustard. — Reduce 30 
quarts of freshly expressed grape juice 
to half that quantity, by boiling over a 
moderate fire, on a water bath. Dissolve 
in the boiling liquid 5 pounds of sugar, 
and pour the syrup through a colander ^ 
containing 2 or 3 large horse-radishes cuf 
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into very thm slices and laid on a coarse 
towel spread over the bottom and sides 
of the colander To the colate add the 
following, all in a state of fine powder 


drachms 
drachms 
4i drachms 
1 ounce 
1 ounce 
6 pounds 
9 pounds 
perfectly 


Cardamom seeds 
Nutmeg 
Cloves 
Cinnamon 
Ginger 

Brown mustard cake 
Yellow mustard cake 
Grind all together to 
smooth paste, and strain several times 
through muslin 

Duesseldorff Mustard. — 

Brown mustard cake 10 ounces 
Yellow mustard cake 48 ounces 
Boiling water 96 ounces 

Wine vinegar 64 ounces 

Cinnamon 5 drachms 

Cloves 15 drachms 

Sugar , 64 ounces 

Wine, good white 64 ounces 
Miv after the general directions given 
above 


German Table Mustard. — 


Laurel leaves 8 

Cinnamon 5 

Cardamom seeds 2 

Sugar 64 

* Whne vinegar 96 

Brown cake 10 

Yellow cake 48 


ounces 

drachms 

drachms 

ounces 

ounces 

ounces 

ounces 


Mix after general directions as given 
above 


Krems Mustard, Sweet. — 

Yellow cake 10 pounds 

Brown cake 20 pounds 

Fresh grape juice 6 pints 

Mix and boil down to the proper con- 
sistency 

Krems Mustard, Sour. — 

Brown mustard flour SO parts 
Yellow mustard flour 10 parts 
Grape j'uice, fresh 8 parts 

Mix and boil down to a paste and then 
stir in 8 parts of wine vinegar 

Tarragon Mustard. — 

Brown mustard flour 40 parts 
Yellow mustard flour 20 parts 
Vinegar 6 parts 

Tarragon vinegar 6 parts 

Boil the mustard in the vinegar and 
add the tarragon vinegar. 

Tarragon Mustard, Sharp. — This is 
prepared by adding to every 100 pounds 
of the above 21 ounces of white pepper, 
5 ouno^ of pimento, and 2^ ounces cloves. 


mixing thoroughly by grinding together 
m a mill, then put in a warm spot and let 
stand for 10 days or 2 weeks Finally 
strain 


Moutarde aux Epices. — 
Mustard flour, yellow. 
Mustard flour, brown 
Tarragon 
Basil, herb 
Laurel leaves 
White pepper 
Cloves 
Mace 
Vinegar . 


10 pounds 
40 pounds 

1 pound 
5 ounces 

12 drachms 
3 ounces 
12 drachms 

2 drachms 
1 gallon 


Mix the herbs and macerate them m 
the vinegar to exhaustion, then add to 
the mustards, and grind together Set 
aside for a week or ten days, then strain 
through muslin 

In all the foregoing formulas where 
the amount of salt is not specified, it is to 
be added according to the taste or dis- 
cretion of the manufacturer 


Mustard Vmegar. — 

Celery, chopped fine 32 parts 
Tarragon, the fresh 

herb 6 parts 

Cloves, coarsely pow- 
dered 6 parts 

Omons, chopped fine 6 parts 
Lemon peel, fresh, 

chopped fine 3 parts 

White-wme "v megar 575 parts 
White wine 515 parts 

Mustard seed, 

crushed 100 parts 

Mix and macerate together for a week 
or 10 days in a warm place, then strain 
off. 

Ravigotte Mustard. — 


Parsley 

2 parts 

Chervil 

2 parts 

Chives 

2 parts 

Cloves 

1 part 

Garlic . 

1 part 

Thyme .... 

1 part 

Tarragon 

1 part 

Sait 

8 parts 

Olive oil 

4 parts 

WTite-wine vinegar 

128 parts 

Mustard flower, sufficient. 


Cut or bruise the plants and spices, 
and macerate them in the vinegar for 15 
or 20 davs Strain the liquid through a 
cloth an<l add the salt Hub up mustard 
with the olive oil in a vessel set in ice, 
adding a little of the spiced vinegar from 
time to time, until the whole is incorpo- 
rated and the complete mixture mates 
384 parts. 
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CONDIMENTS, TESTS FOR ADUL- 
TERATED: 

See Foods 

CONDITION POWDERS FOR CAT- 
TLE: 

See Veterinary Formulas 

CONDUCTIVITY OF ALUMINUM AL- 
LOYS: 

See Alloys 


Confectionery 

Cream Bonbons for Hoarseness. — 
Stir into 500 parts of cream 500 parts of 
white sugar Put in a pan and cook, 
with continuous stirring, until it becomes 
brown and viscid Now put in a bak- 
ing tin and smooth out, as neatly as pos- 
sible, to the thickness of, sav, twice that 
of the back of a table knife and let it 
harden Before it gels completely hard 
draw lines with a knife across the sur- 
face in such manner that when it is quite 
hard it will break along them, easily, into 
bits the size of a lozenge 

Nut Candy Sticks.— Cook to 320® F 
8 pounds best sugar in 2 pints water, 
with 4 pounds glucose added Pour out 
on an oiled slab and add 5 pounds al- 
monds, previously blanched, cut m small 
pieces, and dried in the drying room 
Mix up well together to incorporate the 
nuts thoroughly with the sugar When 
it has cooled enough to be handled, form 
into a round mass on the slab and spin 
out in long, thin sticks 

Fig Squares. — Place 5 pounds of 
sugar and 5 pounds of glucose in a cop- 
per pan, with water enough to dissolve 
the sugar. Set on the fire, and when it 
starts to boil add 5 pounds of ground 
figs Stir and cook to 240® on the ther- 
mometer Set off the fire, and then add 
5 pounds of fine cocoanuts, mix well and 
pour out on greased marble, roll smooth, 
and cut like caramels 

Caramels — Heat 10 pounds sugar and 
8 pounds glucose in a copper kettle until 
dissolved. Add cream to the mixture, 
at intervals, until quarts are used. 
Add 2i pounds caramel butter and 12 
ounces paraffine wax to the mixture. 
Cook to a rather stiff ball, add nuts, pour 
out between iron bars and, when cool 
enough, cut into strips For the white 
ones flavor with vanilla, and add 2 
pounds melted chocolate liquor for the 
chocolate caramel when nearly cooked 

Candy Orange Drops. — It is compar- 


atively easy to make a hard candy, but 
to put the material into “drop” form 
apparently reqiiiies experience and a 
machine To make the candy itself, 
put, say, a pint of water into a suitable 
pan or kettle, heat to boiling, and add 
gradually to it 2 pounds or more of sugar, 
stirring well so as to avoid the risk of 
burning the siigai Continue boiling 
the syrup so formed until a little of it 
poured on a cold slab forms a mass of the 
required hardness If the candy is to be 
of orange flavor, a little fresh oil of or- 
ange is added just before the mass is 
ready to set and the taste is improved 
according to the general view at least 
by adding, also, say, 2 drachms of citric 
acid dissolved in a very little water. As 
a coloiiiig an infusion of safflower or 
tincture of tin meric is used 

To make such a mass into tablets, it is 
necessary only to pour out on a well- 
greased slab, turning the edges back if 
inclined to run, until the candy is firm, 
and then scoiing with a knife so that 
it can easily be broken into pieces when 
cold To make “drops” a suitable 
mold IS necessary 

Expel iinent as to the sufficiency of the 
boiling in making candy may be saved 
and greater certainty of a good result se- 
cured by the use of a chemical theimom- 
eter As the syrup is boiled and dhe 
water evaporates the temperature of the 
liquid rises When it reaches 220® F , 
the sugar is then in a condition to yield 
the “thread” form, at 240° “soft ball” 
is formed, at 245°, “hard ball”, at 252°, 
“crack”, and at 290®, “hard crack” 
By simply suspending the thermometer 
in the liquid and obseiving it from time 
to time, one may know exactly w^hen to 
end the boiling 

Gum Drops. — Grind 25 pounds of 
Arabian or Senegal gum, place it m a 
copper pan oi in a steam jacket kettle, 
and pour 3 gallons of boiling water over 
it, stir it up well Now set the pan with 
the gum into another pan containing 
boiling water and stir the gum slowly 
until dissolved, then strain it through a 
No 40 sieve Cook 19 pounds of sugar 
with sufficient water, 2 pounds of ^u- 
cose, and a teaspoonful of cream of tar- 
tar to a stiff ball, poui it over the gum, 
mix well, set the pan on the kettle with the 
hot water, and let it steam for IJ hours, 
taking care that the water in the kettle 
does not run dry, then open the door of 
the stove and cover the lire with ashes, 
and let the gum settle for nearly an hour, 
then remove the scum which has settled 
on top, flavor and run out with the fun- 
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nel dropper into the starch impressions, 
and place the trays m the drying room 
for 2 days, or until dry, then take the 
drops out of the starch, clean them off 
well and place them in crystal pans, one 
or two layers Cook sugar and water 
to 34 on the syrup gauge and pour over 
the drops lukewarm Let stand in a 
moderately warm place over night, then 
drain the syrup on, and about an hour 
afterwards knock the gum drops out on a 
clean table, pick them apart, and place 
on trays until dry, when they are ready for 
sale 

A Good Summer Taffy. — Place m a 
kettle 4 pounds of sugar, 3 pounds of 
glucose, and 14 pints of water, when it 
boils drop in a piece of butter half the 
size of an egg and about 2 ounces of 
paraffine wav Cook to 262°, pour on a 
slab, and when cool enough, pull, flavor, 
and color if you wish Pull until light, 
then spin out on the table in strips about 3 
inches wide and cut into 4- or 44-inch 
lengths Then wrap in wav paper for 
the counter This taffy keeps long with- 
out being grained by the heat 

Chewing Candy. — Place 20 pounds of 
sugar in a copper pan, add 20 pounds of 
glucose, and enough water to easily dis- 
solve the sugar Set on the fire or cook 
in the steam pan in 2 quarts of water 
Have a pound of egg albumen soaked m 
2 quarts of water. Beat this like eggs 
into a very stiff froth, add gradually the 
sugar and glucose, when well beaten up, 
add 5 pounds of powdered sugar, and 
beat at very little heat either in the steam 
beater or on a pan of boiling water until 
light, and does not stick to the back of 
the hand, flavor with vanilla, and put in 
trays dusted with fine sugar When cold 
it may be cut, or else it may be stretched 
out on a sugar-dusted table, cut, and 
wrapped in wax paper. This chewing 
candy has to be kept in a very dry place, 
or else it will run and get sticky 

Montpelier Cough Drops. — 

Brown sugar 10 pounds 

Tartaric acid 2 ounces 

Cream of tartar 4 ounce 

Water IJ quarts 

Anise-seed flavoring, 
quantity sufficient. 

Melt the sugar in the water, and when 
at a sharp boil add the cream of tartar 
Cover the pan for 5 minutes. Remove 
the hd and let the sugar boil up to crack 
degree. Turn out the batch on an oiled 
slab, and when cool enough to handle 
mold in the acid and flavoring. Pass it 
through the acid drop rollers, and when 


tre drops are chipped up, and before 
silting, rub some icing with them 

Medicated Cough Drops. — 

Light-brown sugar 14 pounds 

Tartaric acid 14 ounces 

Cream of tartar S ounce 

Water 2 quarts 

Amse-seed, cayenne, 
clove, and pepper- 
mint flavormg, a few 
drops of each 

Proceed as before prescribed, but 
when sufficiently cool pass the batch 
through the acid tablet rollers and dust 
with sugar. 

Horehound Candy. — 

Dutch crushed sugar 10 pounds 
Dried horehound leaves 2 ounces 
Cream of tartar | ounce 

W^ater 2 quarts 

Amse-seed flavoring, 
quantity sufficient 

Pour the water on the leaves and let it 
gently simmer till reduced to 3 pints; then 
strain the infusion through muslin, and 
add the liquid to the sugar. Put the pan 
containing the syrup on the fire, and 
when at a sharp boil add the cream of 
tartar Put the lid on the pan for 5 min- 
utes; then remove it, and let the sugar 
boil to stiff boil degree. Take the pan 
off the fire and rub portions of the 
sugar against the side until it produces a 
creamy appearance; then add the flavor- 
ing Stir all well, and pour into square 
tin frames, previously well oiled. 

Menthol Cough Drops. — 

Gelatin 1 ounce 

Glycerine (by weight) 2J ounces 

Orange-flower water 2| ounces 

Menthol 5 grams 

Rectified spirits 1 drachm 

Soak the gelatin in the water for 2 
hours, then heat on a water bath until 
dissolved, and add 14 ounces of glycerine. 
Dissolve the menthol m the spirit, mix 
with the remainder of the glycerine, add 
to the glyco-gelatm mass, and pour into 
an oiled tin tray (such as the lid of a bis- 
cuit box). When the mass is cold divide 
into 10 dozen pastilles. 

Menthol pastilles are said to be an 
excellent remedy for tickling cough as 
well as laryngitis They should be 
freshly prepared, and cut oblong, so that 
the patient may take half of one, or less, 
as may be necessary. 

Violet Flavor for Candy. — ^Violet fla- 
vors, like violet perfumes, are very com- 
plex mixtures, and their imitation is a 
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correspondingiy difficult undertaking 
The basis is vanilla (or vanillin), rose, 
and orris, with a very little of some pun- 
gent oil to bring up the flavor The fol- 
lowing will pve a basis upon which a 
satisfactory flavor may ne built 


Oil of orris 
Oil of rose 
Vanillin , 
Curaarm 
Oil of clove 
Alcohol 
Water 


1 drachm 

1 drachm 

2 diachms 
30 grains 
30 minims 
11 ounces 

5 ounces 


Make a solution, adding the water last* 


CONFECTIONERY COLORS. —The 
following are excellent and entirely 
harmless coloring agents for the pur- 
poses named 

Red. — Cochineal syrup prepared as 
follows 

Cochineal, in coarse 
powder 6 parts 

Potassium carbonate parts 
Distilled water 15 parts 

Alcohol 12 parts 

Simple syrup enough 
to make 500 parts 

Rub up the potassium carbonate and 
the cochineal together, adding the water 
and alcohol, little by little, under constant 
trituration Set aside over night, then 
add the syrup and filter. 


Pink. — 

Carmine 1 part 

Liquor potassae 6 parts 

Rose water, enough 

to make 48 parts 

Mix Should the color be too high, 

dilute with watci until the icquisite tint 
is acquired 


Orange. ^ — Tincture of red sandalwood, 
1 part, ethereal tincture of oilcan, quan- 
tity sufficient Add the tincture of or- 
lean to the sandalwood tincture until the 
desired shade of oiange is obtained 

A red added to any of the yellows gives 
an oiange color 

The aniline colors made by the “Ak- 
tiengesellfechaft fur Amlin - Fabnka- 
tion,” of Berlin, are absolutely non-toxic, 
and can be used for the purposes recom- 
mended, 1 e , the coloration of syrups, 
cakes, candies, etc , with perfect confi- 
dence m Iheir innocuity 

Pastille Y ellovy. — 

Citron yellow II . 7 parts 

Grape sugar, first 

quality 1 part 

White dextrine 2 parts 


Sap -Blue Paste. — 


Dark blue 

3 parts 

Grape sugar 

1 part 

Water 

6 parts 

Sugar-Black Paste. — 

Carbon black 

3 parts 

Grape sugar 

1 part 

Watci 

C parts 

Cinnabar Red.* — 

Scarlet 

C)5 parts 

White dextrine 

30 parts 

Potato flour 

5 parts 

Bluish Rose * — 

Grenadine 

65 parts 

White dextrine 

30 parts 

Potato floui 

5 parts 

Yellowish Rose. — 

Rosa II 

60 parts 

Citron yellow 

5 parts 

White dextune 

30 parts 

Potato flour 

5 paits 

Violet. — 

Red violet 

65 parts 

White dextune 

30 parts 

Potato flour 

5 parts 

Carmine Green. — 

Woodiulf (Waldmci^- 

ter) green 

55 parts 

Rosa 11 

5 parts 

Dextrine 

35 parts 

Potato flour 

5 parts 


To the colons marked with an asterisk 
(J*) add, for eveiy 4 pounds, 41 ounces, a 
grain and a half each of potassium iodide 
and sodium nitrate Colors given in 
form of powdcis should be dissolved in 
hot water for use 

Yellow. — Vanous shades of yellow 
may be obtained by the maceration of 
Besiello saffron, or turmeric, or grains 
d’ Avignon in alcohol until a strong tinc- 
tuie is obtained Dilute with water 
until the desiied shade is obtained An 
aqueous solution of quercitrine also 
gives an excellent yellow. 

Blue. — 

Indigo carmine 1 part 

Water . 2 parts 

Mix. 

Indigo carmine is a beautiful, power-; 
ful, and harmless agent. It may usually " 
be bought commercially, but if it can"'', 
not be readily obtained, proceed as fobj 
lows " 

Into a capsule put 30 grams of indigo; 
in powder, place on a water bath, an<k 
heat to dryness* When entirely dry pw 
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into a large porcelain mortar (the sub- 
stance swells enormously under subse- 
quent treatment — hence the necessity 
for a large, or comparatively large, mor- 
tar) and cautiously add, drop by drop, 
120 grains, by weight, of sulphuric acid, 
C P , stirring continuously during the 
addition Co\er the swollen mass close- 
ly, and set aside for 24 hours Now 
add 3 fluidounces of distilled water, a 
few drops at a time, rubbing or stirring 
continuously .Transfer the liquid thus 
obtained to a tall, narrow, glass cylinder 
or beaker, cover and let stand for 4 days, 
giving the liquid an occasional stirring 
Make a stiong solution of sodium car- 
bonate or bicarbonate, and at the end of 
the time named cautiously neutralize the 
liquid, adding the carbonate a little at a 
time, stirring the indigo solution and 
testing it after each addition, as the least 
excess of alkali will cause the indigo to 
separate out, and fall in a doughy mass 
Stop when the test shows the near ap- 
proach of neutrality, as the slight re- 
maining acidity will not affect the taste 
or the properties of the liquid Filter, 
and ev^orate m the water bath to dry- 
ness The resultant matter is sulphin- 
digotate of potassium, or the “indigo 
carmine’* of commerce 

Tincture of indigo may also be used as 
a harmless blue. 

Green. — The addition of the solution 
indigo carmine to an infusion of any of 
the matters given under “yellow” will pro- 
duce a green color Tincture of crocus 
and glycerine in equal parts, with the 
addition of mdigo-carmine solution, also 
gives a fine green A solution of com- 
mercial chlorophyll gives grass-green, in 
shades varying according to the concen- 
tration of the solution 

Voice and Throat Lozenges. — 

Catecnu . 191 grains 

Tannic acid 273 grains 

Tartaric acid 273 grains 

Capsicin 30 minims 

Black-currant paste 7 ounces 
Refined sugar. 

Mucilage of acacia, 
of each a sufficient 
quantity 

Mix to produce 7 pounds of lozenges. 

CONSTIPATION IN BIROS: 

See Veterinary Formulas. 

COOKEHG TABLE: 

See Tables, 

COOLING SCREEN: 

See Refrigeration 


Copper 

Annealing Copper. — 

Copper is almost universally annealed 
in muffles, in which it is raised to the 
desired temperature, and subsequently 
allowed to cool either in the air or in 
w^ater A muffle is nothing more or less 
than a reverberatory furnrce It is 
necessary to watch the copper carefully, 
so that when it has reached the right 
temperature it may be drawn from the 
muffle and allowed to cool. This is 
important, for if the copper is heated too 
high, or IS left in the muffle at the ordi- 
nary temperature of annealing too long, 
it is burnt, as the workmen say. Copper 
that has been burnt is yellow, coarsely 
granular, and exceedingly brittle — even 
more brittle at a red neat than when 
cold 

In the case of coarse wire it is found 
that only the surface is burnt, while the 
interior is damaged less This causes 
the exterior to split loose from the in- 
terior when bent or rolled, thus giving 
the appearance of a brittle copper tube 
with a copper wire snugly fitted into it. 
Cracks a half inch in depth have been 
observed on the surface of an ingot on its 
first pass through the rolls, all due to 
this exterior burning. It is apparent 
that copper that has been thus over- 
heated in the muffle is entirely unfit for 
rolling It IS found that the purer forms 
of copper are less liable to be harmed by 
overheating than samples containing 
even a small amount of impurities. 
Even the ordinary heating in a muffle 
will often suffice to burn in this manner 
the surface of some specimens of copper, 
rendering them unfit tor further working. 
Copper that has been thus ruined is of 
use only to be refined again 

As may be inferred only tfie highest 
grades of refined copper are used for 
drawing or for rolling This is not be- 
cause the lower grades, when refined, can- 
not stand sufficiently high tests, but be- 
cause methods of working are not 
adequate to prevent these grades of cop- 
per from experiencing the deterioration 
due to overheating 

The process of refining copper con- 
sists in an oxidizing action followed by 
a reducing action which, since it is per- 
formed by the aid of gases generated by 
stirring the melted copper with a pole, is 
called poling The object of the oxida- 
tion IS to oxidize and either volatilize or 
turn to slag all the impunties contained 
in the copper. This procedure is ma- 
terially aided by the fact that the sub- 
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oxide of copper is freely soluble in 
metallic copper and thus penetrates to 
all parts of tne copper, and parting with 
Its oxygen, oxidizes the impurities 
The object of the reducing part of the 
refining piocess is to change the excess 
of the suboxide of copper to metallic 
copper Copper containing even less 
than 1 per cent of the suboxide of copper 
shows decreased malleability and duc- 
tility, and IS both cold-shoit and icd- 
shoit If the copper to be refined con- 
tains any impurities, such as arsenic or 
antimony, it is well not to remove too 
much of the oxygen in the refining proc- 
ess If this IS done, overpoled copper 
is produced. In tins condition it is 
brittle, granular, of a shining yellow 
color, and more red-short than cold- 
short When the refining has been prop- 
erly done, and neither too much nor too 
little oxygen is present, the copper is in 
the condition of “ tough pitch,” and is in 
a fit state to be worked. 

Copper IS said to be “tough pitch” 
when it requires frequent bending to break 
it, and when, after it is broken, the color 
IS pale red, the fracture has a silky lus- 
ter, and is fibrous like a tuft of silk On 
hammering a piece to a thin plate it 
should show no cracks at the edge At 
tough pitch copper^ offers the highest 
degree of malleability and ductility of 
which a given specimen is capable 
This is the condition in which refined 
copper is (or should be) placed on the 
marxet, and if it could be worked with- 
out changing this tough pitch, any 
specimen of copper that could be brought 
to this condition would be suitable for 
rolling or drawing But tough pitch is 
changed if oxygen is either added or 
taken from refined copper. 

By far the more important of these is 
the removal of oxygen, especially from 
those specimens that contain more than a 
mere trace of impurities This is shown 
by the absolutely worthless condition 
of overpoled copper The addition of 
carbon also plays a very important part 
in the production of overpoled copper 

That the addition of oxygen to refined 
copper is not so damaging is shown by 
the fact that at present nearly all the cop- 
per that is worked is considerably oxi- 
dized at some stage of the process, and 
not especially to its detriment 

Burnt copper is nothing more or less 
than copper m the overpoled condition 
This IS brought about by the action of 
reducing gases m the mufile By this 
means the small amount of oxygen nec- 
essary to give the copper its tough pitch 
IS removed. This oi^gen is combined 


with impurities in the copper, and thus 
renders them ineit For example, the 
oxide of arsenic or antimony is inca- 
pable of combining more than mechan- 
ically with the copper, but when its oxy- 
gen IS removed the arsenic or antimony 
is left free to combine with the copper 
This forms a brittle alloy, and one that 
corresponds almost exactly in its proper- 
ties with overpoled copper To be sure 
overpoled copper is supposed to contain 
carbon, but that this is not the essential 
ruling principle in case of annealing is 
shown by the fact that pure copper does 
not undergo this change under condi- 
tions that rum impure copper, and also 
by the fact that the same state may be 
produced by annealing in pure hydro- 
gen and thus removing the oxygen ih&i 
lenders the arsenic or antimony inert. 
No attempt is made to deny the well- 
known fact that carbon does combine 
with copper to the extent of 0 2 per cent 
and cause it to become exceedingly 
brittle It IS simply claimed that this is 
probably not what occurs in the pro- 
duction of so-called burnt copper during 
annealing The amount of impurities 
capable of rendering copper easily burnt 
IS exceedingly small This may be bet- 
ter appreciated when it is considered 
that from 0 01 to 0 2 per cent expresses 
the amount of oxygen necessary to ren- 
der the impuiities inert The removal 
of this very small amount of oxygen, 
which is often so small as to be almost 
within the limits of the errors of analysis, 
will suffice to render copper overpoled 
and rum it for any use 

There are methods of avoiding the 
numerous accidents that may occur in 
the annealing of copper, due to a change 
of pitch As already pointed out, the 
quality of refined copper is lowered if 
oxygen he either added to or taken from 
it It IS quite apparent, therefore, that 
a really good method of annealing cop- 
per will prevent any change in the state 
of oxidation. It is necessary to prevent 
access to the heated copper both of at- 
mospheric air, which would oxidize it, 
and of the reducing gases used in heat- 
ing the mufile, which would take oxygen 
away from it Obviously the only way 
of accomplishing this is to inclose the 
copper when heated and till cool in an 
atmosphere that can neither oxidize not 
deoxidize copper By so doing copper 
may be heated to the melting point and 
allowed to cool again without suffering 
as regards its pitch. There are com- 
paratively few gases that can be used for 
this purpose, but, fortunately, one which 
IS exceedingly cheap and umver»ally 
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prevalent fulfills all requirements, viz , 
steam In order to apply the principles 
enunciated it is necessary only to anneal 
copper in the ordinary annealing pots 
such as are used for iron, care being 
taken to inclose the copper while heating 
and while cooling in an atmosphere ot 
steam This will effectually exclude air 
and prevent the ingress of gases used 
in heating the annealer Twenty-four 
hours may be used in the process, as in 
the annealing of iron wire, with no detn- 
ment to the wire This may seem in- 
credible to those manufacturers w’ho 
have tried to anneal copper vire after 
the manner of annealing iron wire By 
this method perfectly bright annealed 
wire may be produced Such a process 
of annealing copper offers many advan- 
tages. It allows the use of a grade of 
copper that has hitherto been w'orked 
only at a great disadvantage, owing to its 
tendency to get out of pitch It allows 
the use of annealers such as are ordi- 
narily employed for annealing iron, and 
thus cheapens the annealing consider- 
ably as compared wuth the present use of 
mi&es There is no chance of produc- 
ing the overpoled condition from the 
action of reducing gases used in heating 
the muffles There is no chance of pro- 
ducing the underpoled condition due to 
the absorption of suboxide of copper 
None of the metal is lost as scale, and the 
saving that is thus effected amounts to a 
considerable percentage of the total 
value of the copper The expense and 
time of cleaning are wholly saved. In- 
cidentally bright annealed copper is 
produced by a process which is appli- 
cable to copper of any shape, size, or 
condition — a product that has hitherto 
been obtained only by processes (mostly 
secret) which are too cumbersome and 
too expensive for extensive use, and, as 
IS the case with at least one process, with 
the danger of producing the overpoled 
condition, often in only a small section 
of the wire, but thus ruining the whole 
piece 

COPPER COLORING: 

Blacking Copper. — To give a copper 
article a black covering, clean it with 
emery paper, heat gently in a Bunsen or 
a spirit flame, immerse for lO seconds in 
solution of copper filings in dilute nitric 
acid, and heat again 

Red Coloring of Copper. — A fine red 
color may be ^ven to copper by gradu- 
ally heating it in an air bath Prolonged 
heating at a comparatively low temper- 
ature, or rapid heating at a high tem- 
perature, produces the same result. As 


soon as the desired color is attained 
the metal should be r^idly cooled by 
quenching in w^ater The metal thus 
colored ma;y be varmshed 

To Bye Copper Parts Violet and Or- 
ange — Polished copper acquires an 
orange-like color leaning to gold, when 
dipped for a few seconds into a solution 
of crystallized copper acetate A hand- 
some vuolet IS obtained by placing the 
metal for a few minutes in a solution of 
antimony chloride and rubbing it after- 
w^ards with a piece of wood covered with 
cotton During this operation the cop- 
per must be heated to a degree bearable 
to the hand A crystalline appearance 
IS produced by boiling the article m 
copper sulphate 

Pickie for Copper. — Take nitric acid, 
100 parts, kitchen salt, 2 parts, calcined 
soot, 2 parts, or nitric acidf, 10 parts; sul- 
phuric acid, 10 parts, hydrochloric acid, 
1 part As these bleaching baths attack 
the copper quickly, the objects must be 
left m only for a few seconds, washing 
them afterwards in plenty of water, and 
drying in saw’dust, bran, or spent tan. 

Preparations of Copper Water — I — 
Water, 1,000 parts, oxalic acid, 30 parts; 
spirit of wine, 100 parts, essence of tur- 
pentine, oO parts, fine tnpoh, 100 parts 

II — Water, 1,000 parts, oxalic acid, 
30 parts, alcohol, 50 parts, essence of 
turpentine, 40 parts; fine tnpoh, 50 
parts 

III — Sulphuric acid, 300 parts; sul- 
phate of alumina, 80 parts, water, 520 
parts 

Tempered Copper. — Objects made of 
copper may be satisfactorily tempered 
by subjecting them to a certain degree 
of heat for a determined period of time 
and bestrewing them with powdered 
sulphur during the heating. While hot 
the objects are plunged into a bath of 
blue vitriol, after the bath they may be 
heated again. 

COPPER ALLOYS: 

See Alloys 

COPPER CLEANING: 

See Cleaning Preparations and Meth- 
ods 

COPPER ETCHING: 

See Etching. 

COPPER IN FOOB: 

See Food. 

COPPER LACQUERS: 

See Lacquers 
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COPPER PAPER: 

See Pap'er, Metallic 

COPPER PAXmiZING AND PLATING . 

See Plating 

COPPER POLISHES: 

See Polishes 

COPPER, SEPARATION OF GOLD 
FROM: 

See Gold 

COPPER SOLDER: 

See Solders 

COPPER VARNISHES 

See Varnishes 

COPYING PRINTED PICTURES. 

The so-called “metallic ’ paper used 
for steam-engine indicator cards has a 
smooth surface, chemically prepared so 
that black lines can be diawn upon it 
•with pencils made of brass, copper, sil- 
ver, aluminum, oi any of the softer 
metals When used on the indicator it 
receives the faint line drawn by a brass 
point at one end of the pencil arm, and 
its special advantage over ordinary paper 
IS that the metallic pencil slides over its 
surface with very little fiiction, and keeps 
its point much longer than a graphite 
pencil 

This paper can be used as a transfer 
paper for copying engravings or sketches, 
or anything punted or written m ink or 
drawn in pencil 

The best copies can be obtained by 
following the directions below Lay 
the metallic transfer paper, face up, upon 
at least a dozen sheets of blank paper, 
and lay the print face down upon it On 
the back of the print place a sheet of 
heavy paper, or thin cardboard, and run 
the rubbing tool over tins protecting 
sheet In this manner it is comparative- 
ly easy to prevent slipping, and prints 8 
or 10 inches on a side may be copied 
satisfactorily 

Line di'awings printed from relief 
plates, or pictures with sharp contrast 
of black and white, without any half- 
tones, give the best copies Very few 
half-tones can be transferred satisfac- 
torily, almost all give streaked, indis- 
tinct copies, and many of the results are 
worthless 

The transfer taken off as described is 
a reverse of the original print If the 
^ question of right and left is not impor- 
tant this reversal will seldom be objec- 
tionable, for it IS ea^y to read back- 
ward what few letters generally occur 
However, if desired, the paper may be 
held up to the light and examined from 
the back, or placed before a mirror and 


viewed by means of its reflected image, 
when the true relations of right and left 
^\lll be seen Ivloreover, if sufficiently 
impoitant, an exact countcrpait of the 
original may be taken from the reversed 
copy by laying another sheet face down- 
waid upon it, and rubbing on the back 
of the fresh sheet just as was done in 
making the reversed copv The im- 
pression thus produced will be fainter 
than the first but almost always it can 
be made dark enough to show a distinct' 
outline which may afterwards be re- 
touched with a lead pencil 

For indicator cards the paper is pre- 
pared by coating one surface with a suit- 
able compound, usually zinc oxide mixed 
with a little starch and enough glue to 
make it adhere After diying it is 
passed between calendar rolls under great 
piessurc The vanous brands manu- 
^ lactured for the Iride, though pel haps 
equally good for indicator diagrams, are 
not equally well suited for copying If 
paper of firmci texture could be prepared 
with the same surface finish, probably 
much larger copies could be produced 

Other kinds of paper, notably the 
heavy plate papers used for some of the 
best trade catalogues, possess this trans- 
fer pronerty to a slight degree, though 
they will not receive marks from a me- 
tallic pencil The latter feature would 
seem to recommend them for transfer 
purposes, making them less likely to be- 
come soiled by contact with metallic 
objects, but so far no kind has been 
found which will lemove enough ink 
to give copies anywhere near as dark as 
the indicator paper 

Fairly good transfers can be maae 
from almost any common printers’ ink, 
but some inks copy much better than 
others, and some yield only the faintest 
impressions The length of time since a 
picture was printed does not seem to de-^ 
termine its copying quality Some very 
old prints can be copied better than new 
ones, in fact, it was by accidental trans-' 
fer to an indicator card from a book 
nearly a hundred years old that the 
peculiar property of this “metallic” 
paper was discovered 

Copying Process on Wood. — If wood 
surfaces are exposed to direct sunlight 
the wood will exhibit, after 9 > Veek^^" 
action, a browning of dark tone in th^^ 
exposed places Certain parts of thq 
surface being covered up during the 
tire exposure to the sun, they retain their 
original shade and are set off clearly andj}^ 
sharply against the parts browned by tW 
sunlight. Based on this property 
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wood is a sun-copying process on wood. 
The method is used for producing tarsia 
in imitation on wood A pierced stencil 
of tin, wood, or paper is laid on a freshly 
planed plate of wood, pasting it on in 
places to avoid shifting, and put into a 
common copying frame To prevent the 
wood from warping a stretcher is em- 
ployed, whereupon expose to the sun for 
from 8 to 14 days After the brown 
shade has appeared the design obtained 
is partly fixed by polishing or by a coating 
of varnish, lacquer, or wax. Best smted 
for such works are the pine woods, espe- 
cially the 5-year fir and the cembra pine, 
which, after the exposure, show a yellow- 
ish brown tone of handsome golden gloss, 
that stands out boldly, especially after 
subsequent polishing, and cannot be 
replaced by any stain or by pyrography 
The design is sharper and clearer than 
that produced by painting. In short, 
the total effect is pleasing 


How to Reproduce Old Prints. — Pre- 
pare a bath as follows* Sulphuric acid, 
S to 5 parts (according to the antiquity of 
print, thickness of paper, etc ), alcohol, 
S to 5 parts, water, 100 parts In this 
soak the print from 5 to 15 minutes (the 
time depending on age, etc , as above), 
remove, spread face downward on a 
glass or ebonite plate, and wash thor- 
oughly in a gentle stream of running 
water If the paper is heavy, reverse 
the sides, and let the water flow over 
the face of the print Remove care- 
fully and place on a heavy sheet of 
blotting paper, cover with another, and 
wess out every drop of watei possible. 
Where a wringing machine is convenient 
and sufficiently wide, passing the blot- 
ters and print through the rollers is bet- 
ter than mere pressing with the hands. 
The print, still moist, is then laid face 
upward on a heavy glass plate (a mar- 
ble slab or a lithographers’ stone an- 
swers #^qually well), and smoothed out. 
With ^ very soft sponge go over the sur- 
face with a thin coating of gum-arabic 
water The print is now ready for ink- 
ing, which is done exactly as m litho- 
graphing, with a roller and printers’ or 
lithographers’ ink, cut with oil of tur- 
pentine Suitable paper is then laid on 
and rolled with a dry roller. This gives 
a reverse image of the print, which is 
then applied to a zinc plate or a lithogra- 
phers’ stone, and as many prints as de- 
sired pulled off m the usual lithographing 
method When carefully done and the 
right kind of paper used, it is said that 
the imitation of the original is p'^^rfect in 
every detail. 


To Copy Old Letters, Manuscripts, etc. 
— If written m the commercial ink of the 
period from 1860 to 1864, which was 
almost umversally an iron and tannin or 
gallie-acid ink, the following process may 
succeed Make a thin solution of glucose, 
or honey, in water, and wuth this wet the 
paper in the usually observed way in 
cop3?ing recent documents in the letter 
book, put in the press, and screw down 
tightly Let it remain in the press some- 
what lon^r than in copying recent docu- 
ments when removed, before attempt- 
ing to separate the papers, expose to the 
fumes of strong water of ammoma, copy 
side downward. 

CORDAGE: 

See also Ropes 

Strong Twine. — An extraordinarily 
strong pack thread or cord, stronger even 
than the so-called “ Zuckerschnur,” may 
be obtained by laying the thread of fibers 
in a strong solution of alum, and then 
carefully drying them 

Preservation of Fishing Nets. — The 
following recipe for the preservation of 
fishing nets is also applicable to ropes, 
etc , in contact with water Some have 
been subjected to long test 

For 40 parts of cord, hemp, or cot- 
ton, S parts of kutch, 1 part of blue 
vitriol, 4 part of potassium chromate, 
and 24 parts of wood tar are required. 
The kutch is boiled with 150 parts of 
water until dissolved, and then the blue 
vitriol IS added. Next, the net is entered 
and the tar added. The whole should 
be stirred well, and the cordage must boil 
5 to 8 minutes Now take out the net- 
ting, lay it in another vessel, cover up 
w*eii, and leave alone for 12 hours. After 
that it is dried well, spread out in a clean 
place, and coated with Imseed oil Not 
before 6 hours have elapsed should it be 
folded together and put into the watex- 
The treatment with linseed oil may be 
omitted. ^ 

CORDAGE LUBRICANT: 

See Lubricants 

CORDAGE WATERPROOFING; ‘ 

See Waterproofing. 

CORDIALS: 

See Wines and Liquors. 

CORKS: 

Impervious Corks. — Corks which have 
been steeped in petrolatum are said to be 
an excellent substitute for glass stoppers. 
Acid in no way affecta them and chemi- 
cal fumes do not cause decay in them, 
neither do they become fixed by a blow 
or long disuse 
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Non-Porous Corks. — For benzine, tur- 
pentine, and varnish cans, immerse the 
corks in hot melted paraffine Keep 
them under about 5 minutes, hold them 
down with a piece of wire screen cut to 
fit the dish in which you melt the paraf- 
fine. Wh<^n taken out lay them on a 
screen till cool. Cheap corks can m this 
way be made gas- and air-tight, and can 
be cut and bored with ease. 

Substitute for Cork. — Wood pulp or 
other ligneous material may be treated 
to imitate cork For the success of the 
composition it is necessary that the con- 
stituents be mingled and treated under 
special conditions. The volumetric pro- 
portions in which these constituents 
combine with the best results are the fol- 
lowing: Wood pulp, 3 parts, cornstalk 
pith, 1 part, gelatin, 1 part; glycerine, 
1 part, water, i paits, 20 per cent formic- 
aldehyde solution, 1 part, but the pro- 
portions may be varied After disinte- 
grating the ligneous substances, and 
while these are in a moist and hot condi- 
tion they are mingled with the solution 
of gelatin, glycerine, and water The 
mass IS stirred thoroughly so as to obtain 
a homogeneous mixture. The excess of 
moisture is removed As a last opera- 
tion the formic aldehyde is introduced, 
and the mass is left to coagulate in this 
solution The formic aldehyde rendcis 
the product insoluble m nearly all liquids. 
So It is m this last opeiation that it is 
necessary to be careful in producing the 
composition properly When the oper- 
ation IS terminated the substance is sub- 
mitted to pressure during its coagulation, 
either by molding it at once into a desired 
form, or into a mass which is afterwards 
converted into the finished pioduct 

CORK^ TO CLEAN: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

CORK TO METAL, FASTENING: 

See Adhesives, under Pastes. 

CORK AS A PRESERVATIVE: 

See Preserving. 

CORKS, WATERPROOFING: 

See Waterproofing. 

CORN CURES: 

1 — Salicylic- Acid Com Cure. — Extract 
cannabis mdica, 1 part, by measure ; 
salicylic acid, 10 parts, by measure, oil 
of turpentine, 5 parts, by measure, acetic 
acid, glacial, 2 parts, by measure; coca- 
ine, aikaloidal, 2 parts, by measure, col- 
lodion, elastic, sufficient to make 100 
parts Apply a thm coating every night, 
putting each layer directly on the pre- 


ceding one After a few applications 
the mass drops off, bringing the indurated 
portion, and frequently the whole of the 
corn, off with it 

II —Compound Salicylated Collodion 
Corn Cure. — Salicylic acid, 11 parts, by 
weight; extract of Indian hemp, 2 parts^ 
by weight, alcohol, 10 parts, by weight- 
flexible collodion, U S P , a sufficient 
quantity to moke 100 parts, by weight 

The extract is dissolved in the alcohol 
and the acid in about 50 parts, by weight, 
of collodion, the solutions mixed, and 
the liquid made up to the required 
amount The Indian hemp is presum- 
ably intended to prevent pain; whether it 
serves this or any other useful purpose 
seems a matter of doubt The acid is 
frecjiiently used without this addition 

III — Extract of cannabis indica, 90 
grams, salicylic acid, 1 ounce, alcohol, 1 
ounce, collodion enough to make 10 
ounces. Soften the extract with the 
alcohol, then add the collodion, and 
lastly the acid 

IV — Resorcin, 1 part, by weight; 
salicylic acid, 1 part, by weight, lactic 
acid, 1 part, by weight, collodion elasti- 
cum, 10 parts, by weight. Paint the 
corn daily for 5 or 6 days with the above 
solution and take a foot bath in very hot 
water The corn will readily come off. 

Corn Plaster. —Yellow wax, 24 parts, 
by weight; Venice turpentine, 3 parts, 
by weight, rosin, 2 parts, by weight, 
salicylic acid, 2 parts, oy weight, balsam 
of Peru, 2 parts, by weight; lanolin, 4 
parts, by weight 

Corn Cure. — Melt soap plaster, 85 
arts, by weight, and yellow wax, 5 parts 
y weight, in a vapor bath, and stir finely 
ground salicylic acid, 10 parts, by weight, 
into it 

Removal of Corns. — The liquid used 
by chiropodists with pumice stone for the 
removal of corns and callosities is usually 
nothing more than a solution of potassa 
or concentrated lye, the pumice stone 
being dipped into the solution by the 
operator just before using 

Treatment of Bunions. — Wear right 
and left stockings and shoes, the inner 
edges of the sole of which are perfectly 
straight The bunion is bathed night 
and morning in a 4 per cent solution of 
carbolic acid for a few minutes, followed 
by plain water If, after several weeks, 
the bursa is still distended with fluid, it 
is aspirated If the bunion is due to 
flatfoot, the arch of the foot must be 
restored by a plate. When the joints^ 
are enlarged because of gout or rheuma^ 
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tism, the constitutional conditions must 
be treated In other cases, osteotomy 
and tenotomy are required 

The Treatment of Corns. — Any corn 
may be speedily and permanently cured 
The treatment is of three kinds — preven- 
tive, palliative, and curative. 

I — The preventive treatment lies in 
adopting such measures as will secure 
freedom from pressure and friction for 
the parts most liable to corns To this 
end a well-fitting shoe is essential The 
shoes should be of well-seasoned leather, 
soft and elastic, and should be cut to a 
proper model 

II. — The palliative treatment is gen- 
erally carried out with chemical sub- 
stances The best method, is, briefly, 
as follows* A ring of glycerine jelly is 
painted around the circumference of the 
corn, to form a raised rampart A piece 
of salicylic plaster mull is then cut to the 
size and shape of the central depression, 
and applied to the surface of the corn. 
This is then covered with a layer of glyc- 
erine jelly, and before it sets a pad of 
cotton wool is applied to the surface 
This process is repeated as often as is 
necessary, until the horny layer separates 
and IS cast off 

If the point of a sharp, thin-bladed 
knife be introduced at the groove which 
runs around the margin of the corn, and 
be made to penetrate toward its central 
axis, by the exercise of a little manual 
dexterity the horny part of the corn can 
be easily made to separate from the parts 
beneath 

III — Any method of treatment to be 
curative must secure the removal of the 
entire corn, together with the under- 
lying bursa. It is mainly in connection 
with the latter structure that complica- 
tions, which alone make a corn a matter 
of serious import, are likely to arise 
Freeland confidently advises the full and 
complete excision of corns, on the basis 
of his experience in upward of 60 cases 

Every precaution having been taken 
to render the operation aseptic, a spot is 
selected for the injection of the ansesthetic 
solution. The skin is rendered insen- 
sitive with ethyl chloride, and 5 mimms 
of a 4 per cent solution of cocaine is in- 
jected into the subcutaneous tissue be- 
neath the corn. After a wait of a few 
minutes the superficial parts of the site 
of the incision are rendered insensitive 
with ethyl chloride. Anaesthesia is now 
complete. 

Two semiellip^cal incisions meeting 
at their extremities are made through 
the skin around the circumference of the 


growth, care being taken that they pen- 
etrate well into the subcutaneous tissue. 
Seizing the parts included in the incision 
with a pair of dissecting forceps, a wedge- 
shaped piece of tissue — including Ike 
corn, a layer of skin and subcutaneous 
tissue, and the bursa if present — is dis- 
sected out The oozing is pretty free, 
and it is sometimes necessary to torsion a 
small vessel, but the hemorrhage is 
never severe The edges of the wound 
are brought together by one or two fine 
sutures, an antiseptic dressing is applied, 
and the wound is left to heal — primary 
union in a few days being the rule The 
rapidity of the healing is often phenom- 
enal. There is produced a scar tissue at 
the site of the corn, but this leads to no 
untoward results 
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COLB CREAM. 


■Oil of almonds 

425 

parts 

Lanolin 

185 

parts 

White wax. 

62 

parts 

Spermaceti 

. 62 

parts 

Borax 

. 4 

5 parts 

Rose water 

300 

parts 


Melt together the first four ingredients, 
then incorporate the solution of borax in 
the rose water 


II. — Tragacanth. 

Bone acid 
Glycerine. 
Expressed oil of al- 
monds. 
Glvconine 
Oil of lavender . 
Water enough to 
make 


125 parts 
100 parts 
140 parts. 

50 parts 
50 parts 
0 5 parts 

1,000 parts 


Mix^ the tragacanth and the boric 
acid with the glycerine, add the almond 
oil, lavender oil, and egg glycente, which 
have been previously well incorporated, 
and, lastly, add the water in divided 
portions until a clear jelly of the desired 
consistency is obtained. 


Ill — Oil of almonds 

Castor oil (odorless) 
Lard (benzoated) 
White wax. . 

Rose water (in win- 
ter less, m sum- 
mer more, than 
quanti^ named) . 
Orange-nower water 
Oil of rose 
Extract of jasmine 
Extract of cassia. . 

Borax 

Glycerine.. ...... 


26 ounces 
6 ounces 
8 ounces 
8 ounces 


12 ounces 
8 ounces 
15 minims 
6 drachms 
4 drachms 
2 ounces 
4 ounces 
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Melt the oil of sweet almonds, wax, and 
lard together, and stir in the castor oil, 
make ^ a solution of the borax in the 
glycerine and rose and orange-flower 
waters; add this solution, a little at a 
time, to the melted fat, stirring con- 
stantly to insure thorough incorporation, 
finally add the oil of rose dissolved in the 
extracts, and beat the ointment until 
cold. 

IV — Spermaceti (pure), \ ounce, 
white wax (pure), \ ounce, almond oil, ^ 
pound, butter of cocoa, J pound, lano- 
lin, % ounces 

Melt and stir in 1 drachm of balsam 
of Peru After set! ling, pour off the clear 
portion and add ^ fliudraclims of orange- 
flower watci and stir biisLly until it 
concretes 

Camphorated Cold Cream.— 

Dll of sweet al- 
monds 8 fluidounces 

White wax 1 ounce 

Spermaceti 1 ounce 

Camphor 1 ounce 

Rose water 5 fluidounces 

Borax (in fine pow- 
der).. . . 4 drachms 

Oil of rose 10 drops 

^ Melt the wax and spermaceti, add the 
oil of sweet almonds, in which the cain- 

E hor has been dissolved with very gentle 
^ eat; then gradually add the rose water, 
in which ^-hc borax has previously been 
dissolved, beating or agitating con- 
stantly w;di a wooden spatula until cold 
Lastly add the oil of rose. 

Petrolatum Cold Cream. — 

Petrolatum (white) . 7 ounces 

Parafline i ounce 

Lanolin S ounces 

Water 3 ounces 

Oil of rose . 3 drops 

Alcohol . 1 drachm 

A small quantity of borax may be 
added, if <lesirable, and the perfume may 
be varied to suit the taste 

LIP SALVES. 

Pomades for the Lips — Lip pomatum 
which is said always to retain a hand- 
some red color and never to grow rancid 
is prepared as follows 

L — Parafline . . 80 0 parts 

Vaseline . 80 0 paits 

Anchusme 0 5 parts 

Bergamot oil. ... 10 part 

Lemon peel 1 Opart 

11. — Vaseline Pomade. — 

Vaseline oil, white ^ 1,000 parts 
Wax, white . . aJJ. . 300 parts 


Geranium oil, Afri- 



can 

40 


Lemon oil 

20 

III- 

-Rose Pomade. — 



Almond oil 1,000 


Wax, white 

300 


Alkannin 

3 


Geranium oil. 

20 

IV- 

—Yellow Pomade. — 



Vaseline oil, white 1,000 


Wax, white 

200 


Spermaceti 

200 


Saffron surrogalc 

10 


Clove oil 

20 

V- 

—White Pomade . — 



Vaseline oil, white ' 

1,000 


Wax, white 

300 


Bitter almond oil, 



genuine 

10 


Lemon oil 

2 

VI 

— Paraffine 

49 0 


Vaseline . 

49 0 


Oil of lemon 

0 7 


Oil of violet 

0 7 


Carmine, quantity 

sufli( 


parts 

parts 

parts 

parts 

parts 

parts 


parts 

parts 

parts 

parts 

parts 


parts 

parts 

parts 


parts 

parts 


Lipol.— For treating sore, rough, or^^| 
inflamed lips, apply the following night 
and morning, rubbing in well with the ^ 
finger tips* Camphor, 1 ounce, men- | 
thol, 4 ounce; eucalyptol, 1 drachm;,, s 
petrolatum (white), 1 pound, paraflinev'^ 
^ pound, alkanet root, 4 ounce, oil of«# 
bitter almonds, 15 drops, oil of cloves, J 
10 drops, oil of cassia, 5 drops Digest, ^ 
the root in the melted parafline and pe- J 
trolatum, stiam, add the other mgre-^J 
dients and pour into lip jars, hot 

MANICURE PREPARATIONS: 

Powdered Nail Polishes. 


I 


8 drachma 
] drachm 


'Tin oxide. 

Carmine 
Rose oil , 

Neroli oil 

II — Cinnabar 

Infusorial eaith. ,. 

Ill —Putty powder (fine) 

Carmine 
Oil of rose 

IV. — White castile soap 
Hot water ^ . 

Zinc chloride solu- 
tion, 10 per cent, 
quantity suflicient. , 

Dissolve the soap in the water and tog 
the solution add the zinc-chlonde soItFj 
tion until no further precipitation c 
curs. Let stand over mght, pour on t 
sunernatant fluid, wash the precipiu 


G 

5 

1 

8 

4 

2 

1 

1 

16 


drops 
drops 

drachih^'l 

drachmSJ 

drachn 
grains 
drop 

part 
parts 
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well with water, and dry at the ordinary 
temperature Carmme may be added if 
desired- 

Polishing Pastes for the Nails. — 

I. — ^Talcum . . 5 drachms 

Stannous oxide 3 drachms 

Powdered tragacanth 5 grams 
Glycerine . . 1 drachm 

Rose water, quantity 
sufficient 

Solution of carmme 
sufficient to tint 
Make paste 

For softening the nails, curmg hang- 
nails, etc , an ointment is sometimes used 
consistmg of white petrolatum, 8 parts; 
powdered castile soap, 1 part; and per- 
fume to suit 

II — Eosine 10 grams 

White wax drachm 

Spermaceti . .. . drachm 

Soft paraffine . ... 1 ounce 

Alcohol, a sufficient quantity 
Dissolve the eosme m as little alcohol 
as will suffice, melt the other ingredients 
together, add the solution, and stir imtil 
cool 

Nail-Cleaning Washes. — 

I — ^Tartaric acid ... 1 drachm 

Tmcture of myrrh 1 drachm 

Cologne water ... . 2 drachms 

Water 3 ounces 

Dissolve the aad in the water, mix 
the tmcture of myrrh and cologne, and 
add to the acid solution 
Dip the nails m this solution, wipe, 
and pohsh with chamois skin 
I — Benzoin Nail Enamel — 


Benzom 7 oz 

Alcohol 95% 14 oz. 

Meth ether 14 oz 

Methyl acetophenone 1 gram 


5% solution of eosme 4 drops 
Dry the nails and apply the varnish 
with a camel’s hair brush Before apply- 
ing the second coat allow the first to dry 
about 3 minutes AUow the second coat 
to dry for 10 minutes and rub to a high 
pohsh with a silk handkerchief 
This pohsh IS brilliant and will remam 
for several days 

II — Nail Enamel. — 


^ Celluloid 1/5 oz. 

* Amyl acetate 2 oz 

Acetone 6 oz 

Phloxme .. 1 gram 


Dissolve the celluloid which may be 
cleaned moving picture film m the mix- 
ture of amyl acetate and acetone If 
necessary warm slightly to obtain a 
syrupy liquid Keep m well stoppered 
bottle. 


After remo\mg any old enamel from 
the nails with enamel remover cleanse 
them thoroughly and apply the enamel 
with a camel’s hair brush *Do not apply 
the second coat until the first has dried 
perfectly Caution — Do not bring near 
flame xohen making or applying. 

I — Nail Polish Remover. — 


Amyl Acetate 1 oz 

Acetone ... 1 oz 

II 

Alcohol 1 oz 

Ether 1 oz 

Acetone 1 oz 

Apply to the nails with a brush and 


before it drys rub off with a cloth 

REMOVER FOR CUTICLE: 

Sodium hydroxide . . 4 ounces 

Water 2^^ gallons 

Dissolve these two items in a stone jar, 
to which add two ounces of glycerme and 
thirty drops of oil of rose geranium If 
this mixture is then put m jbottles having 
corks for stoppers, the corks should be 
dipped m melted paraffin wax 


POMADES: 

I — Herb Pomade. — 

Vaseline oil, yeUow 20,000 parts 
Ceresme, yellow .. 5,000 parts 

Chlorophyll 20 parts 

Lemon oil 50 parts 

Clove oil 20 parts 

Geranium oil, Afri- 
can 12 parts 

Curled nunt oil . 4 parts 

II.^ — Rose Pomade. — 

Vaselme oil, w^hite 20,000 parts 
Ceresme, white . . 5,000 parts 

Alkannm 15 parts 

Geranium oil, Afri- 
can 50 parts 

Palmarosa oil .... . 30 parts 

Lemon oil 20 parts 


III — Strawberry Pomade. — When 
the strawberry season is on, and berries 
are plenty and cheap, the followmg is 
timely: 

Strawberries, ripe and 
fresh . - . 4 parts 

Lard, sweet and fresh 25 parts 
TaUow, fresh .... 5 parts 

A 1 k a n e t tmcture, 
quantity sufficient 
Essential oil, quantity 
sufficient to perfume. 

Melt lard and iallo\^ together on the 
water bath at the iemperature of boiling 
water. Have the strawberries arranged 
on a straining cloth. Add the alkanet 
tincture to the melted grease, stir in, a®d 
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then pour the mixture over the berries 
Stir the strained fats until the mass be- 
gins to set, then add the perfume and 
stir in. A little artificial essence of 
strawberries may be added The odor 
usually employed is rose, about 1 drop to 
every 2 pounds 

IV — Stick Pomade.t — 

Tallow ... . . 500 parts 

Ceresine . . . 150 parts 

Wax, yellow 50 parts 

Rosin, light , . 200 parts 

Paraffiune oil (thick) 300 parts 
Oil of cassia . 5 parts 

Oil of bergamot . 5 paits 

Oil of clove . . 2 pai ts 

V — Vaseline Pomade — Melt 250 
parts of freshly rendered lard and 25 
parts of white wax at moderate heat and 
mix well with 200 parts of vaseline 
Add 15 parts of bergamot oil, 3 paits of 
lavender oil, 2 parts of geranium oil, and 
2 parts of lemon oil, mixing well 

VI — Witch-Hazel Jelly. — 

Oil of sweet almonds 256 paits 
Extract of witch-hazel 
fluid . . .10 parts 

Glycerine ... . . 32 parts 

Soft soap 20 parts 

Tincture of musk, quantity suf- 
ficient to perfume 

Mix in a large moitar the glycerine 
and soft soap and stir until incorporated. 
Add and rub in the witch-hazel, and 
then add the oil slowly, letting it fall 
in a very thin, small stream, under con- 
stant agitation, add the perfume, keep- 
ing up the agitation until complete in- 
corporation is attained Ten diops of 
musk to a quart of jelly is sufficient 
Any other perfume may be used. 

Colors for Pomade. — Pomade may be 
colored red by infusing alkanot in the 
grease, yellow may be obtained by using 
annotto in the same way, an oil-soluble 
chlorophyll will give a gieen color by 
admixture 

In coloring grease by means of alkanet 
or annotto it is best to tie the drug up in 
a piece of coarse cloth, place in a small 
portion of the grease, heat gently, squeez- 
ing well with a rod from time to time, 
and then adding this strongly colored 
grease to the remainder This proce- 
dure obviates exposing the entire mass 
to heat, and neither decantation nor 
straining is needed 

Brocq’s Pomade for Itching. — 

Acid phenic . . 1 part 

Acid salicylic . 2 parts 


Acid tartaric. 3 parts 

Glycerole of 

starch 60 to 100 parts 

Mix and make a pomade 
White Cosmetique. — 

Jasmine pomade 2 ounces 

Tuberose pomade 2 ounces 

White wax 2 ounces 

Refined suet 4 ounces 

Rose oil 15 minims 

Melt the wax and suet over a water 
bath, then add the pomades, and finally 
the otto 

Glycerine and Cucumber Jelly — 
Gelatin ICO to 240 grains 
Bone acid 240 grains 

Glycerine 6 fluidounces 

Water 10 fluidounces 

Pei fume to suit The peifume must 
be one that mixes without opalescence, 
otherwise it mars the beauty of the prep- 
aration Orange-flower water or rose 
water could be substituted foi the water 
if desired, or anothei perfume consisting 
of 

Spirit of vanillin (15 

giams per ounce) 2 fluidrachms 
Spirit of coumarin 
(15 grains per 
ounce) 2 fluidrachms 

Spirit of bitter al- 
monds (}) 8 minims 

to the quantities given above would 
prove agreeable 

Cucumber Pomade. — 

Cucumber pomade 2 ounces 
Powdered white soap J ounce 
Powdered borax 2 drachms 

Cherry-laurel water 3 ounces 
Rectified spirit 3 ounces 

Distilled water to make 48 ounces 
Rub the pomade with the soap and 
borax until intimately mixed, then add 
the distilled water (which may be 
warmed to blood heat), ounce by ounce, 
to form a smooth and uniform cream. 
When 40 ounces of water have been so 
incorporated, dissolve any essential oils 
desired as perfume in the spirit, and add 
the cherry-laurel water, making up to 
48 ounces with plain water 

ROUGES AND PAINTS: 

Grease Paints. — Theatrical face paints 
are sold in sticks, and there are many 
varieties of color Yellows are obtained 
with ocher, browns with burnt umber; 
and blue is made with ultramarine. 
These colors should in each case be levi- 
gated finely along with their own weight 
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of equal parts of precipitated chalk and 
oxide of zmc and diluted with the same to 
the tint required, then made into sticks 
with mutton suet (or vaseline or paraf- 
fine, equal parts) well perfumed By 
blending these colors, other tints may 
thus be obtained 

White Grease Paints. — 

I — Prepared chalk 4 av ounces 
Zinc oxide 4 av ounces 

Bismuth subm- 

trate 4 av ounces 

Asbestos powder 4 av ounces 
Sweet almond oil, 

about fluidounces 

Camphor 40 grams 

Oil peppermint 3 fluidrachms 
Esobouquet ex- 
tract 3 fluidrachms 

Sufficient almond oil should be used 
to form a mass of proper consistence 

II — Zinc oxide 8 parts 

Bismuth subnitrate S parts 

Aluminum oxychlor- 
ide 8 parts 

Almond oil, quantity sufficient, or 
5-6 parts 

Perfume, quantity sufficient. 

Mix the zinc, bismuth, and aluminum 
oxychloride thoroughly, make into a paste 
with the oil Any perfume may be added, 
but that generally used is composed of 1 
drachm of essence of bouquet, 12 grams 
of camphor, and 12 minims of oil of pep- 
permint for every 3 § ounces of paste 

Bnght Red. — 

Zinc oxide 10 parts 

Bismuth subnitrate 10 parts 

Aluminum oxychlor- 
ide 10 parts 

Almond oil, quantity sufficient 

Mix the zinc, bismuth, and aluminum 
salts, and to every 4 ounces of the mix- 
ture add 2} grains of eosine dissolved in 
a drachm of essence of bouquet, 12 minims 
oil of peppermint, and 12 grains of cana- 
phor Make the whole into a paste with 
almond oil 


Red.— 

Cacao butter . 
White wax 
Ohve oil 
Oil of rose 
Oil of bergamot 
Oil of neroli 
Tincture musk 
Carnaine 
Ammonia water 


4 av ounces 
4 av ounces 

2 fluidounces 
8 drops 

3 drops 
2 drops 

2 drops 
90 grams 

3 fluidrachms 


Beep, or Bordeaux, Red. — 

Zinc oxide 30 parts 

Bismuth subnitrate 30 parts 

Aluminum oxychlor- 
ide 30 parts 

Carmine 1 part 

Ammonia water 5 parts 

Essence bouquet 3 parts 

Peppermint, camphor, etc , quan- 
tity sufficient 

Mix the zinc, bismuth, and aluminum 
salts Dissolve the carmine in the am- 
monia and add solution to the mixture. 
Add 24 grains of camphor, and 24 minims 
of oil of peppermint dissolved in the 
essence bouquet, and make the whole 
into a paste with oil of sweet almonds 


Venmhon. — 

Vermilion 18 parts 

Tincture of saffron 12 parts 

Orris root, powdered 30 parts 

Chalk, precipitated 120 parts 

Zinc oxide 120 parts 

Camphor 2 parts 

Essence bouquet 9 parts 

Oil of peppermint 2 parts 

Almond oil, quantity sufficient. 
Mix as before 


Pink.— 


Zinc carbonate 
Bismuth submtrate 
Asbestos 

Expressed oil of al- 
monds 
Camphor 
Oil of peppermint 
Perfume 
Eosine 


250 parts 
250 parts 
250 parts 

100 parts 
55 parts 
55 parts 
25 parts 
1 part 


Bark Red. — Like the preceding, but 
colored with a solution of carmine. 


Rouge. — 

Zinc oxide 
Bismuth submtrate 
Aluminum plumbate 
Eosine 

Essence bouquet . 
Camphor 
Oil or peppermint 


2 1 ounces 
2 1 ounces 
2h ounces 

1 drachm 

2 drachms 
6 drachms 

20 mimms 


Uil ot peppermint . 20 mi] 

Almond oil, quantity sufficient 


Dissolve the eosine in the essence 
bouquet, and mix with the camphor and 
peppermint; add the powder and make 
into a paste with almond oil. 


Black Grease Paints. — 

I — Soot 2 av ounces 

Sweet almond oil 2 fluidounces 
Cacao butter 6 av. ounces 
Perfume, sufficient. 
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The soot should be derived from 
burning camphor and repeatedly washed 
with alcohol It should be triturated to 
a smooth mixture with the oil, then add 
to the melted cacao buttei, add the per- 
fume, and torrn into sticks 

Brown oi othci colors may be obtained 
by adding appiopnatc pigments, such as 
finely levigated binned umber, sienna, 
ocher, jewelei’s rouge, etc , to the fore- 
going base instead of lampblack 

11 — Best lampblack 1 drachm 

Cacao buttei 3 drachms 

Glue oil 3 drachms 

Oil of ncioli 2 drops 

Melt the cacao butter and oil, add the 
lampblack, and stir constantly as the 
mixture cools, adding the perfume 
toward the end 

III — Lampblack 1 pait 

Cacao butter 6 parts 

Oil neroli, sufficient 

Melt the cacao butter and the lamp- 
black, and while cooling make an inti- 
mate mixture, adding the perfume toward 
the last 

IV,^ — Lampblack 1 part 

. Expressed oil of al- 
monds 1 part 

Oil cocoanut 1 part 

Perfume, sufficient 

Beat the lampblack into a stiff paste 
with glycerine Apply with a sponge, 
if necessary, mix a little water with it 
when using 

V — Beat the finest lampblack into a 
stijBP paste with glyccnne and apply with 
a sponge, if necessary, add a little water 
to the mixture when using Or you can 
make a grease paint as follows Drop 
black, 2 drachms, almond oil, 2 drachms, 
cocoanut oil, 6 drachms, oil of lemon, 5 
minims; oil of neroli, 1 mimm Mix. 

Patty Pace Powders. — These have a 
small percentage of fat mixed with them 
in order to make the powdei adhere to 
the skin. 

Dissolve 1 drachm anhydrous lano- 
lin in 2 drachms of ether in a mortar 
Add 3 drachms of light magnesia. Mix 
well, dry, and then add the following* 
French chalk, 2 ounces, powdered 
starcE, 1 J ounces, boric acid, 1 drachm, 
perfume, a sufficient quantity A good 
perfume is coumarm, 2 grains, and attar 
of rose, 2 minims. 

Nose Putty. — — ^Mix 1 ounce wheat flour 
with 2 drachms of powdered tragacanth 
and tint with carmine Take as much 
of the powder as necessary, knead into a 


stiff paste with a little water and apnlv^ 
to the nose, having previously painted it 
with spirit gum 

II —White wax, 8 parts, rosin, white 
8 parts, million suet, 4 parts, color to 
suit Melt together 

Rose Powder.™ As a base take 200 
parts of powdered ins root, add 600 parts 
of rose petals, 100 parts of sandalwood 
100 parts of patchouli, 3 parts of oil of 
geiaiuum, and 2 parts of true rose oil 

Rouge Tablets —There are two dis- 
tinct classes of these tablets- those m 
which the coloiiiig matter is carmine, 
and those in which the aniline colors are 
used ^ The best are those prepared with 
carmine, or ammonium carminate, to 
speak more correctly The following is 
an excellent formula 

Ammonium carminate 10 parts 

Talc, in powder 25 parts 

Dextiin 8 parts 

Simple syrup, sufficient 
Perfume, to taste, sufficient 

Mix the talc and dexlnn and add the 
peifume, preferably in the shape of an 
essential oil (attar of rose, synthetic oil of 
jasmine, or violet, etc ), using 6 to 8 
drops to eveiy 4 ounces of other in- 
gredients Incoipoiate the ammonium 
carminate and add just enough simple 
^rup to make a mass easily rolled out 
Cut into tablets of the desired size The 
ammonium caiminate is made by adding 
1 part of caimine to 2 A paits of strong 
ammonia water. Mix in a vial, cork 
tightly, and set aside until a solution is 
formed, shaking occasionally. The am- 
momnm carminate is made by dissolving 
carmine in ammonia water to saturation. 

Rouge Palettes. — To prepare rouge 
palettes rub up together. 

Carmine 9 parts 

French chalk 50 paits 

Almond oil 12 parts 

Add enough tragacanth mucilage to 
make the mass adhere and spiead the 
whole evenly on the porcelain palette. ^ 

Liquid Rouge. — 

I —Carmine . . 4 parts 

Stronger ammonia 

water 4 parts 

Essence of rose 16 parts 

Rose water to make 500 parts 

Mix. A very delightful violet odor, if* 
this IS ^ preferred, is obtained by using 
ionone in place of rose essence A'cheajm 
preparation may be made as follows; ^ I 
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II — Eosine . 1 part 

Distilled water . 20 parts 
Glycerine 5 parts 

Cologne water 75 parts 

Alcohol . 100 parts 

Mix. 


Rub together with 10 parts of almond 
oil and add sufficient mucilage of traga- 
canth to make the mass adhere to the 
porcelain palette. 

III. — Carmine 1 part 

Stronger ammonia 

water 1 part 

Attar of rose . 4 parts 

Rosewater . 125 parts 

Mix. Any other color may be used 
in place of rose, violet (lonone), for in- 
stance, or heliotrope A cheaper prep- 
aration may be made by substituting 
eosine for the carmine, as follows. 


IV — Eosine . 1 part 

Distilled water 20 parts 

Glycerine 5 parts 

Cologne water . 75 parts 

Alcohol 100 parts 

Mix. 


Peach Tint. — 

a — Buffalo eosine 4 drachms 

Distilled water 16 iluidounces 

Mix 

6 — Pure hydrochloric 

acid 2 § drachms 

Distilled water 64 fluidounces 

Mix 

Pour a into 5, shake, and set aside fora 
few hours, then pour off the clear por- 
tion and collect the precipitate on a 
filter Wash with the same amount of 
h and immediately throw the precipitate 
into a glass measure, stirring in with a 
glass rod sufficient of b to measure 16 
ounces in all Pass through a hair sieve 
to get out any filtering paper. To every 
16 ounces add 8 ounces of glycerine. 


Theater Rouge, — Base* 

Cornstarch 4 drachms 

Powdered white tal- 
cum 6 drachms 

Mix 

a . — Carminoline . 10 grains 

Base ...... . 6 drachms 

Water 4 drachms 

Dissolve the carminoline in the water, 
mix with the base and dry 
K — Geranium red ... 10 grams 

Base... . . . 6 drachms 

Water . . 4 drachms 

Mix as above and dry. 


SKIN FOODS. 

Wrinkles on the face yield to a wash 
consisting of 50 parts milk of almonds 
(made with rose water) and 4 parts alu- 
minum sulphate Use morning and night. 

Rough skin is to be washed constantly 
in Vichy water Besides this, rough 
places are to have the following applica- 
tion twice daily — either a few drops of. 

I — Rose water 100 parts 

Glycerine . 25 parts 

Tannin , | part 

Mix. Or use: 

II — Orange-flower water 100 parts 

Glycerine.. . 10 parts 

Borax . 2 parts 

Mix Sig : Apply twice daily. 


“ Beauty Cream.” — This formula gives 
the skin a beautiful, smooth, and fresh 
appearance, and, at the same time, serves 
to protect and preserve it: 


Alum, powdered 10 grams 

Whites of 2 eggs 

Boric acid . 3 grams 

Tincture of benzoin 40 drops 

Olive oil 40 drops 

Mucilage of acacia 5 drops 

Rice flour, quantity sufficient. 
Perfume, quantity sufficient 


Mix the alum and the white of eggs, 
without any addition of water whatever, 
in an earthen vessel, and dissolve the alum 
by the aid of very gentle heat (derived 
from a lamp, or gaslight, regulated to a 
very small flame), and constant, e\en, 
stirring This must continue untd the 
aqueous content of the albumen is com- 
pletely driven off. Care must be taken 
to avoid coagulation of the albumen 
(w'hich occurs \ery easily, as all know). 
Let the mass obtained in this manner get 
completely cold, then throw into a Wedg- 
wood mortar, add the bone acid, tinc- 
ture of benzoin, oil, mucilage (instead 
of which a solution of fine gelatin may 
be used), etc , and rub up together, 
thickening it with the addition of suffi- 
cient rice flour to give the desired con- 
sistence, and perfuming at will. In- 
stead of olive oil any pure fat, or fatty 
oil, may be used, even \aseline or glyc- 
erine. 


Face Bleach or Beatitifier. — 

Syrupy lactic acid. . . 40 ounces 
Glycerine . . , . . .80 ounces 
Distilled water. . 5 gallons 

Mix. Gradually add 

Tincture of benzoin S ounces 
Color by adding 
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Carmine No, 40 , .40 grains 

Glycerine . 1 ounce 

Ammonia solution i ounce 

Water to .3 ounces 

Heat this to drive olT the ammonia, 
and miv all Shake, set aside, then 
filter, and add 

Solution of lonone 1 drachm 

Add a few drachms of kaolin and 
filter until bright. 

BLACKHEAD REMEDIES. 

I. —Lactic acid . . 1 drachm 

Bone acid 1 drachm 

Ceresine . 1 drachm 

Paraffine oil . 6 drachms 

Hydrous wool fat . IJ ounces 
Castor oil . 0 drachms 

II — Unna advises hydrogen diovide 
in the treatment of blackheads, lus pre- 
scription being: 

Hydrogen dioxide ^0 to 40 parts 


Hydrous wool fat 10 paits 

Petrolatum . 30 parts 

HI.— Thymol . 1 part 

Boucacid 2 parts 

Tincture of witch- 

hanel. 18 parts 

Rose water suffi- 
cient to make . 200 parts 


Mix. Apply to the face night and 
morning with a sponge, first washing the 
face witli hot water and castile soap, and 
drying it with a coarse towel, using foice 
enou^i to start the dried secretions. An 
excellent plan is to steam the face by 
holding it over a basin of hot water, 
keeping the head covered with a cloth. 

IV. — Ichthyol . . 1 drachm 

Zinc oxide . . 2 diachms 

Starch . 2 drachms 

Petrolatum 3 drachms 

This paste should be applied at night 
The face should first be thoroughly 
steamed or washed in water as hot as 
can be comfortably borne All pus- 
tules should then be opened and black- 
heads emptied with as little violence as 
possible After careful drying the paste 
should be thoroughly rubbed into the 
affected areas In the morning, after 
removing the paste with a bland soap, 
bathe with cool water and dry with little 
friction. 

HAND CREAMS AND LOTIONS: 


Chapped Skin. — 

1 . — Glycerine 8 parts 

Bay runii , . . 4 parts 

Ammonia water . . . 4 parts 

Rose water 4 parts 


Mix the bay rum and slycerine, add* 
the ammonia water, and finally tke rose 
water. It is especially efficacious after 
shaving 

II —As glycerine is bad for the skin 
of many people, here is a recipe which 
will be touiid more generally satisfactory 
as it contaiUH less glycerine* Bay rum 
3 ounces, glycerine, 1 ounce, carbolic 
acid, i drachm (30 drops). Wash the 
hamls well and apply while hands are 
soft, preferably pint before going to bed. 

Rub in thoroughly This rarely fails to 
cure the worst *'chaps” m two nights 

III — A sure remedy for chapped 
handwS consists in keeping them carefully 
dry and greasing them now and then with 
an anhydrous fat (not cold cream) The 
best substances for the purpose are urn 
guentum cereum or oleum olivarum 

If the skin of the hands is already 
cracked the following preparation will 
heal it: 

Finely ground zinc oxide, 5 0 parts; 
bismuth oxycliloridc, 2 0 parts, with fat 
oil, 12 0 parts, next add glycerine, 5.0 
parts, lanolin, 30 0 parts, and scent with 
rose water, 10 0 parts 

IV. — Wax salve (olive oil 7 parts, and 
yellow wax 3 parts), or pure olive oil. 

Hand-Cleaning Paste. — C . 
are composed of soap ar- / « -- 

with or without some free alkali. Any 
soap may be used, but a white soap is 
preferred Castile soap does not make 
as firm a paste as soap made from animal ' 
fats, and the latter also lather better 
For grit, anything may be used, from , 
powdered pumice to fine sand 

A good paste may be made by dissolv- 
I ing soap in the least possible quantity of ! 

I hot water, and as it cools and sets stirring 
I in the gnt. A good formula is 

White soap. . . . 2 J pounds 

Fine sand. . 1 pound 

Water.. , , . 5i pints 

Lotion for the Hands. — 

Boucacid , 1 drachm 

Glycerine. . . 6 drachms **'5 

Dissolve by heat and mix with 

Lanolin. ... 6 drachms ! 

Vaseline . 1 ounce 4 

Add any perfume desired The bora^ , 
ted glycerine should be cooled before^ 
mixing it with the lanolin. \ 

Cosmetic Jelly. — 

Tragacanth (white nb- 4 

bon) . . 60 grams 

Rosewater , . 14 ounces ^ J 

Macerate for two days and 
forcibly through coarse muslin or cheesy » 
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cloth. Add glycerine and alcohol, of 1 
each 1 ounce Perfume to suit Use 
immediately after bathing, rubbing in 
well until dry. 

Perspiring Hands. — I — Take rectified 
eau de cologne, 50 parts (by weight), 
belladonna dye, 8 parts, glycerine, 3 
parts, rub gently twice or three times a 
day with half a tablespoonful of this 
mixture. One may also employ chalk, 
carbonate of magnesia, rice starch, hot 
and cold baths of the hands (as hot and 
as cold as can be borne), during 6 min- 
utes, followed by a solution of 4 parts of 
tannin in 32 of glycerine. 

II — Rub the hands several times per 
day with the following mixture 

By weight 

Rose water . . 125 parts 

Borax . 10 parts 

Glycerine . 8 parts 

Hand Bleach. — Lanolin, 30 parts ; 
glycerine, 20 parts , borax, 10 parts , 
eucalyptol, 2 parts , essential oil of al- 
monds, 1 part After rubbing the hands 
with this mixture, cover them with gloves i 
during the mght ^ | 

For the removal of developing stains, j 
see Photography. 

MASSAGE CREAMS: 

Massage Application. — 

White potash soap, 

shaved. 20 parts 

Glycerine . . 30 parts 

Water . 30 parts 

Alcohol (90 per cent) 10 parts 

Dissolve the soap by heating it with 
the glycerine and water, mixed. Add 
the alcohol, and for every 30 ounces of 
the solution add 5 or 6 drops of the mis- 
tura oleoso balsamica, German Phar- 
macopoeia. Filter while hot. 

Medicated Massage Balls. — They are 
the balls of paraffine wax molded with 
a smooth or rough surface with menthol, 
camphor, oil of wintergreen, oil of pep- 
permint, etc , added before shaping Spe- 
cially useful in headaches, neuralgias, 
and rheumatic affections, and many 
other afflictions of the skin and bones. 
The method of using them is to roll the 
ball over the affected part by the aid of 
the palm of the hand with pressure. 
Continue until relief is obtained or a 
sensation of warmth The only external 
method for the treatment of all kinds of 
headaches is the menthol medicated mas- 
sage ball. This may be made with 
smooth or corrugatecf surfaces. Keep 
wrapped in foil in cool places. 


Casein Massage Cream. — The basis of 
the modern massage cream is casein. 
Casein is now produced very cheaply in 
the powdered form, and by treatment 
with glycerine and perfumes it is possible 
to turn out a satisfactory cream. The 
following formula is suggested: 

Skimmed milk 1 gallon 

Water of ammonia. . 1 ounce 

Acetic acid . 1 ounce 

Oil of rose geranium 1 drachm 
Oil of bitter almond 1 drachm 
Oil of anise. - 2 drachms 

Cold cream (see below), enough 
Carmine enough to color 

Add the water of ammonia to the milk 
and let it stand 24 hours. Then add 
the acetic acid and let it stand another 24 
hours Then strain through cheese cloth 
and add the oils. Work this thoroughly 
in a Wedgwood mortar, adding enougti 
carmine to color it a delicate pink. To 
the product thus obtained add an equal 
amount of cold cream made by the for- 
mula herewith given: 


White wax 4 ounces 

l^ermaceti ... 4 ounces 
White petrolatum ... 12 ounces 
Rosewater . . 14 ounces 

Borax . . 80 grams 


Melt the wax, spermaceti, and petro- 
latum together over a water bath; dis- 
solve the borax in the rose water and add 
to the melted mass at one time. Agitate 
violently Presumably the borax solu- 
tion should be of the same temperature 
as the melted mass 

Massage Skm Foods. — 

This preparation is used in massage for 
removing wrinkles: 


I. — White wax. . . i ounce 

Spermaceti . | ounce 

Cocoanutoil. . 1 ounce 

Lanolin 1 ounce 

Oil of sweet almonds 2 ounces 

Melt in a porcelain dish, remove from 
the fire, and add 

Orange-flower water- 1 ounce 
Tincture of benzoin, . 3 drops 

Beat briskly until creamy. 

II — Snow-white cold 

cream. . ... 4 ounces 

Lanolin .... . 4 ounces 

Oilof theobroma. ^ 4 ounces 

White petrolatum oil 4 ounces 
Distilled water 4 ounces 

In hot weather add 

^ermaceti - 1 i drachms 

White wax .... 2| drachms 
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In winter the two latter are left out and 
the prmjortion of cocoa butter is modi- 
fied Prepared and perfumed in pro- 
portion same as cold cream 

III. — White petrolatum 7 av ounces 
Paraffine wax . I ounce 
Lanolin .... 3 av ounces 

Water 3 fluidounces 

Oil of rose . . 3 drops 

Vanillin . 2 grams 

Alcohol 1 fluidrachm 

Melt the paraffine, add the lanolin and 
petrolatum, and when these have melted 
pour the mixture into a warm mortar, 
and, with constant stirring, incorporate 
the water. When nearly cold add the 
oil and vanillin, dissolved m the alcohol 
Preparations of this kind should be 
rubbed into the skin vigorously, as fric- 
tion assists the absorbed fat m developing 
the muscles, and also imparts softness 
and fullness to the skin 

SKIN BLEACHES, BALMS, LOTIONS, 
ETC.: 

See also Cleaning Methods and Photog- 
raphy for removal of stains caused 
by photographic developers. 

Astnngent Wash for Flabby Skin. — 
This is used to correct coarse pores, and 
to remedy an oily or flabby skin Apply 
with sponge night and morning 

Cucumber 3 nice ounces 

Tincture of benzoin | ounce 
Cologne . 1 ounce 

Elder-flower water 5 ounces 
Put the tincture of benzoin in an 
8-ounce bottle, add the other mgiedicnts, 
previously mixed, and shake slightly 
There will be some precipitation of ben- 
zoin in this mixture, but it will settle out, 
or it may be stiained out tluough cheese 
cloth. 

Bleaching Sldn Salves — A skm-bl cach- 
ing aclion, due to the presence of hydro- 
gen peroxide, is possessed by the follow- 
ing mixtures 

I. — Lanolin 30 paits 

Bitter almond oil 10 parts 

Mix and stir with this salve base a 
solution of 

Borax , ... 1 part 

Glycerine , ... 15 parts 
Hydrogen peroxide 15 parts 
For impure skin the following com- 
position is recommended* 

II. — White mercurial oint- 
ment , . 5 gr^ms 

Zinc ointment . . ,5 grams 

^ ^ Lanolin . 80 grams 

’ ' , Bitter almond oil . . 10 grams 


And gradually stir into this a solufioa 
of 

Borax . . . 2 grams 

Glycerine . . 30 grams 

Rose water 10 grams 

Concentrated nitric 

acid . . 5 drops 

III. — Lanolm . ... 30 grams 

Oil sweet almond 10 grams 

Borax . 1 gram 

Glycerine . 15 grams , 

Solution hydrogen 

peroxide 15 grams 

Mix the lanolin and oil, then incor- 
porate the borax previously dissolved m 
the mixture of glycerine and pei oxide 
solution 

IV. — Ointment ammoniac 


mercury 

5 grams 

Ointment zinc oxide 5 grams 

Lanolin 

30 grams 

Oil sweet almond 

10 giams 

Boiax 

. 2 grams 

Glyceiine, . . 

30 grams 

Rose watei 

10 grams 

Nitiic acid, C 1\ 

5 diops 

Prepare iii a similar 

manner as the 

foregoing Rose oil in 

either ointment 

makes a good perfume 

Both ointments 

may, of course, be employed as a general 
skin bleach, which, in fact, is their real 

office — cosmetic creams. 

Emollient Skin Balm 


Quince seed 

J ounce 

Water 

7 ounces 

Glyccnnc 

IJ ounces 

Alcohol 

4J ounces 

Salicylic acid , 

. 6 grains 

Carbolic acid. . . . 

10 grains 

Oil of bay . 

10 drops 

Oil of cloves 

, 5 drops 

Oil of orange peel 

10 drops 

Oil of wintergreen 

8 drops 

Oil of rose 

. 2 drops 


Digest the quince seed m the water for 
24 hours, and then press through a 
cloth, dissolve the salicylic acid m thel 
alcohol, add the carbolic acid to the glyc-* 
erme; put all together, shake well, and 
bottle 

Skm Lotion. — 

Zin<^ sulphocarbo- ' ^ 

late . . . 30 grams 

Alcohol (90 per cent) 4 fluidrachm^ 
Glycerine. . . ^ fluidrachn^ 

Tincture of cochi- f| 

neal 1 fluidrach« 

Orange- flower 

water . . li fluidounces | 

Rose water (triple) ^ , || 

to make. ....... 6 fluidoui\cg 
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Skin Discoloration. — Discoloration of 
the neck may be removed by the use of 
acids, the simplest of which is that in 
buttermilk, but if the action of this is too 
slow try 4 ounces of lactic acid, 2 of 
glycerine, and 1 of rose water These 
will mix without heating Apply sev- 
eral times daily with a soft linen rag; 
pour a small quantity into a saucer and 
dip the cloth into this If the skin be- 
comes sore use less of the remedy and 
allay the redness and smarting with a 
good cold cream It is always an acid 
that removes freckles and discolorations, 
by burning them off. It is well to be 
slow in its use until you find how severe 
its action is. It is not wise to try for 
home making any of the prescriptions 
which include corrosive sublimate or any 
other deadly poison Peroxide of hydro- 
gen diluted with 5 times as much water, 
also will bleach discolorations Do not 
try any of these bleaches on a skin freshly 
sunburned. For that, wash in hot water, 
or add to the hot water application enough 
witch-hazel to scent the water, and after 
that has dried into the skin it will be soon 
enough to try other applications. 

Detergent for Skin Stains — Moritz 
Weiss has introduced a detergent paste 
which will remove stams from the skin 
without attacking it, is non-poisonous, 
and can be used without not water. 
Moisten the hands with a little cold water, 
apply a small quantity of the paste to 
the stained skin, rub the hands together 
for a few minutes, and rinse with cold 
water. The preparation is a mixture of 
soft soap and hard tallow, melted to- 
gether over the fire and incorporated 
with a little emery powder, flint, glass, 
sand, quartz, pumice stone, etc., with 
a little essential oil to mask the smell of 
the soap The mixture sets to a mass 
like putty, but does not dry hard The 
approximate proportions of the ingre- 
dients are: Soft soap, 30 per cent; tal- 
low, 15 per cent, emery powder, 55 per 
cent, and a few drops of essential oil. 

If an extra detergent quahty is de- 
sired, 4 ounces of sodium carbonate may 
be added, and the quantity of soap may 
be reduced. Paste thus made wxll^ at- 
tack grease, etc , more readily, but it is 
harder on the skin. 

Removing Ingroimd Dirt. — 

Egg albumen. . .. 8 parts 

Bone acid . . 1 part 

Glycerine . ... 32 parts 

Perfume to suit. 

Distilled water to make 50 parts 

Dissolve the bone acid in a sufficient 
quantity of water; mix the albumen and 


glycerine and pass through a silk strain- 
er. Finally, mix the two fluids and add 
the residue of water 

Every time the hands are washed, dry 
on a towel, and then moisten them lightly 
but thoroughly with the liquid, and dry 
on a soft towel without rubbing At 
night, on retiring, apply the mixture and 
wipe slightly or }ust enough to take up 
superfluous liquid, or, better still, sleep 
in a pair of cotton gloves 

TOILET CREAMS: 

Almond Cold Creams. — A liquid al- 
mond cream may be made by the ap- 
pended formula. It has been known as 
milk of almond 

I — Sweet almonds . 5 ounces 

White castile soap 2 drachms 
White wax . 2 drachms 

Spermaceti . 2 drachms 

Oil of bitter al- 
monds. . 10 minims 

Oil of bergamot. . 20 mimms 

Alcohol . . 6 fluidounces 

Water, a sufficient quantity. 

Beat the almonds in a smooth mortar 
until as much divided as their nature will 
admit; then gradually add water in very 
small quantities, continuing the beating 
until a smooth paste is obtained; add to 
this, gradually, one pint of water, stirring 
well all the time Strain the resulting 
emulsion without pressure through a 
cotton cloth previously well washed to 
remove all foreign matter. If new, the 
cloth w ill contain starch, etc , which 
must be removed. Add, through the 
strainer, enough water to bring the meas- 
ure of the strained liquid to 1 pint. 
W’^hile this operation is gome on let the 
soap be shaved into thin ribbons, and 
melted, with enough -water to cover it, 
over a very gentle fire or on a water bath. 
When fluid add the wax and spermaceti 
in large pieces, so as to allow them to melt 
slowly, and thereby better effect union 
with the soap Stir occasionally When 
all is melted place^ the soapy mixture in 
a mortar, run into it slowly the emulsion, 
blending the two all the while with tiie 
pestle. Care must be taken not to add 
the emulsion faster thanbt can be iacoi?^ 
porated with the soap. Lastly add the 
alcohol in which the perfumes have been 
previously dissolved, in the same man- 
ner, using great care. 

This preparation is troublesome 
make and rather expensive, and 
perhaps no better for the purpose thfH | 
glycerine The mistake is often , 

of applying the latte too freely, 
“stickiness’^ being unpleasant, and is - 
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best to dilute it largely with water Such 
a lotioA may be made by mixing 
Glycerine . 1 part 

Rose watei 9 parts 

Plain water may, of course, be used 
as the diluent, but a slightly peifumed 
preparation is geneially considered more 
desirable The perfume may easily be 
obtained by dissolving a very small pro- 
portion of handkerchief “extract’’ or 
some essential oil in the glyceiine, and 
then mixing with plain water 

II —White wax . 1- ounce 

Spermaceti ounces 

Oil of sweet al- 
monds ounces 

Melt, remove from the fire, and add 
Rosewater ounces 

Beat until creamy not until cold When 
the cream begins to thicken add a few 
drops of oil of rose Only the finest 
almond oil should be used Be careful 
in weighing the wax and spermaceti 
These precautions will insure a good 
product 

III — White wax 4 ounces 

Spermaceti 3 ounces 

Sweet almond 

oil 6 fluidounces 

Glycerine 4 fluidounces 

Oil of rose gera- 
nium 1 fluidrachm 

Tincture of ben- 
zoin 4 fluidrachms 

Melt the wax and spermaceti, add 
the oil of sweet almonds, then beat in the 
glycerine, tincture of benzoin, and oil 
of rose geranium When all are incor- 
porated to a smooth, creamy mass, poui 
into molds 

IV. — Sweet almonds, 

blanched 5 ounces 

Castile soap, 
white 120 grains 

White wax 120 grams 

Spermaceti 120 grains 

Oil of bitter al- 
monds 10 drops 

Oil of bergamot 20 drops 
iVlcohol 6 fluidounces 

Water, sufficient 

Make an emulsion of the almonds 
with water so as to obtain 16 fluidounces 
of product, straining through cotton 
which has previously been washed to 
remove starch Dissolve the soap with 
the aid of heat in the necessary amount 
of water to form a liquid, add the wax 
and spermaceti, continue the heat until 
the latter is melted, transfer to a mortar, 
and incorporate the almond emulsion 


slowly with constant stirring until all has ^ 
been added and a smooth cream has ' 
been formed Finally, add the two vola- 
tile oils 

V — Melt, at moderate heat, 

By weight 

White wax 100 parts 

Spermaceti 1,000 parts 

Then stir in 

,, , , By weight 

Almond oil 500 parts 

Rose water 260 parts 

And scent with 

By weight 

Bergamot oil . 10 parts 

Geranium oil. . 5 parts 

Lemon oil 4 parts 

VI — Castor oil 500 parts 

White wax 100 parts 

Almond oil 150 parts 

Melt at model ate heat and scent with 
By weight 

Geianiumoil 6 parts 

Lemon oil 5 parts 

Bergamot oil 10 parts 

By weight 

VII — Almond oil . 400 parts 

Lanohne 200 parts 

White wax . 60 parts 

Spermaceti 60 parts 

Rose water 300 parts 

By weight 

VIII,— White wax . 6 parts 

Tallow, freshly 

tried out 4 parts 

Spermaceti 2 parts 

Oil of sweet al- 
monds 6 parts 

Melt together and while still hot add, 
with constant stirring, 1 part of sodium 
carbonate dissolved in 79 parts of hot 
water. Stir until cold Perfume to the 
taste 

IX. — Ointment of 

rose water 1 ounce 

Oil of sweet 

almonds 1 fluidounce 

Glycerine 1 fluidounce 

Boric acid 100 grains 

Solution of 

soda 2h fluidounces 

Mucilage of 

quince seed , 4 fluidounces^ 

Water enough to 

make. , . 40 fluidounces^ 

Oil of rose, oil of bitter almonds, j 
of each sufficient to perfume ^ 
Heat the ointment, oil, and solution oL 
soda together, stirring constantly " 
an emulsion or saponaceous mixture is'^ 
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formed Then warm together the glyc- 
erine, acid, and mucilage and about 30 
fluidounces of water, mix with the emul- 
sion, stir until cold, and add the re- 
mainder of the water. Lastly, add the 
volatile oils 

The rose-water ointment used should 
be the “cold cream’’ of the United States 
Pharmacopoeia 

X — Spermaceti 2 ounces 
White wax 2 ounces 

Sweet almond 

oil 14 fluidounces 

Water, distilled 7 fluidounces 
Borax, powder 60 grams 
Coumarin J gram 

Oil of bergamot 24 drops 
Oil of rose 6 drops 

Oil of bitter 

almonds 8 drops 

Tincture of am- 
bergris . 5 drops 

Melt the spermaceti and wax, add the 
sweet almond oil, incorporate the water 
m which the borax has previously been 
dissolved, and finally add the oils of ber- 
gamot, rose, and bitter almond 

XI — Honey 2 av ounces 

Castile soap, 
white powder 1 av ounce 
Oil sweet al- 
monds 26 fluidounces 

Oil bitter al- 
monds 1 fluidrachm 

Oil bergamot 4 fluidrachm 

Oil cloves . 15 drops 

Peru balsam 1 fluidrachm 
Liquor potassa 

Solution carmine, of each suffi- 
cient 

Mix the honey with the soap m a mor- 
tar, and add enough liquor potassa 
(about 1 fluidrachm) to produce a nice 
cream. Mix the volatile oils and balsam 
with the sweet almond oil, mix this with 
the cream, and continue the trituration 
until thoroughly mixed Finally add, 
if desired, enough carmine solution to 
impart a rose tint 

XII. — White wax^ 800 parts 

Spermaceti 800 parts 

Sweet almond 

oil 5,600 parts 

Distilled water 2,800 parts 

Borax 50 parts 

Bergamot oil 20 parts 

Attar of rose 5 parts 

Coumarin 0 1 part 

Add for each pound of the cream 5 
drops of etheric oil of bitter almonds, 
and 3 drops tincture of ambra. Proceed 
as in making cold cream. 


The following also makes a fine cream: 


XIII — ^ermaceti 3 parts 

White V ax 2 parts 

Oil of almonds, 

fresh 12 parts 

Rose water, double 1 part 

Glycerine, pure 1 part 


Melt on a water bath the spermaceti 
and wax, add the oil (which should be 
fresh), and pour the whole into a slightly 
warmed mortar, under constant and lively 
stirring, to prevent granulation. Con- 
tinue the trituration until the mass has 
a white, creamy appearance, and is 
about the consistence of butter at ordi- 
nary temperature. Add, little by little, 
under constant stirring, the orange- 
flower water and glycerine mixed, and 
finally the perfume as before Con- 
tinue the stirring for 15 or 20 minutes, 
then immediately put into containers. 

Chappme Cream. — 

Quince seed. 2 drachms 

Glycerine 14 ounces 

W’ater . 14 ounces 

Lead acetate 10 grains 

Flavoring, sufficient 

Macerate the quince seed in water, 
strain, add the glycerine and lead ace- 
tate, previously dissolved in sufficient 
water, flavor with jockey club or orange 
essence 

Cucumber Creams. — 

I — White wax Bounces 

Spermaceti 3 ounces 

Benzoinated lard 8 ounces 

Cucumbers . 3 ounces 

Melt together the wax, spermaceti, and 
lard, and infuse in the liquid the cucum- 
bers previously grated Allow to cool, 
stirring well, let stand a day, re melt, 
strain and again stir the “cream” until 
cold 

II — Benzoinated lard . 5 ounces 

Suet 3 ounces 

Cucumber juice 10 ounces 

Proceed as in making cold cream. 

Giycerme Creams. — 

I — Oil of sweet al- 
monds 100 parts 

White wax 13 parts 

Glycerine, pure. . 25 parts 

Add a sufficient quantity of any 
suitable perfume. 

Melt, on the water bath, the oil, wax, 
and glycerine together, remove and as 
the mass cools down add the perfume ia 
sufficient quantity to make a creamy 
mass 
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IL — Quince seed 1 ounce 

Boric acid , 1(> grains 

Starch 1 ounce 

Glycerine 10 ounces 

Carbolic acid 80 minims 

Alcohol 1'2 ounces 

Oil of lavcndei 30 minims 

Oil of rose 10 diops 

E'^tract of will! e lose 1 ounce 
Water enough to make 04 ounces 
Dissolve the bone acid in a quart of 
water and in this solution maceiatc the 
quince seed for 3 hours, then strain 
Heat together the starch and the glycer- 
ine until the starch granules are broken, 
and mix with this the carbolic acid 
Dissolve the oils and the extract of rose 
m the alcohol, and add to the quince- 
seed mucilage, then mix all together, 
strain, and add water enough to make 
the product weigh 64 ounces 
III. — Glycerine 1 ounce 

Borax 2 drachms 

Boracic acid 1 drachm 

Oil rose geranium 30 drops 

Oil bitter almond 15 drops 

Milk 1 gallon 

Heat the milk until it curdles and 
allow it to stand 12 hours Strain it 
through cheese cloth and allow ^ it to 
stand again for 12 hours Mix in the 
salts and glycerine and triturate in a 
mortar, finally adding the odors and 
coloring if wanted The curdled milk 
must be entirely free fiom water to avoid 
separation If the milk will not curdle 
fast enough the addition of 1 ounce of 
water ammonia to a gallon will hasten iK 
Take a gallon of milk, add 1 ounce am- 
xqonia water, heat (not boil), allow to 
stand 24 hours, and no trouble will be 
found in forming a good base for the 
cream. 

IV, — This is ojffered as a substitute 
for cucumber cream for toilet uses 
Melt 15 parts, by weight, of gelatin in 
hot water containing 15 parts, by weight, 
of boracic acid as well as 150 parts, 
by weight, of glycerine, the total amount 
of water used should not exceed 300 
parts, by weight. It may be perfumed 
0?: not. 


Lanolin Creams. — 

1. — Anhydrous lanolm 650 parts 
Beach-kernel oil . . . 200 parts 
, Water . , , 150 parts 

'Perfume with about 15 drops of 
ionone or 20 drops of synthetic ylang- 
ylang. 

II — Lanolin . . 40 parts 

Olive oil. 15 parts 

Parafllne ointment 10 parts 


10 parts 
15 parts 
5 parts 
4 parts 

Geianium oil, suflicient 

tuple, of ylang-ylans 
quantity sufiicieiit 

III. — Anhydrous lanolin 050 drachms 
Almond oil 200 diachms 

Wftcy 150 drachms 

Oil of ylang-ylang 5 diops 

Preparations which liave been intro- ‘ 
duced years ago for the care of the skin 
and complexion are the glycerine gelees, 
which have the advantage over lanolin 
that they go fuithci, but present the 
diawback of not being so quickly ab- 
sorbed by the skin These products are 
filled cither into glasses or. inio tubes 
The latter way is preferable and is more 
and nioie adopted, owing to the conven- 
ience of handling 

A good recipe for such a gclce is the 
following 

Moisten white tragacanlh powder, 50 
parts, with glycerine, 200 paits, and spirit 
of wine, 100 paits, and shake with a suit- 
able amount of perfume, then quickly, 
mix and shake with warm distilled water, 
650 parts 

A transparent slime will form imme- 
diately which can be drawn oil at once 


Aqua napha? 
Distilled water 
Glycerine 
Bone acid 
Borax 


Mucilage Creams. — 

I — Starch . 30 parts 

Carrageen mucilage kSO parts 

Bone acid 15 parts 

Glycerine 240 parts 

Cologne water 240 parts 

Boil the starch in the carrageen mucb/ 
lage, add the boric acid and the glycer- ' 
me Let cool, and add the cologne‘s 
water 


II. — Linseed mucilage 
Bone acid 
Salicylic acid. . . 
Glycerine , 
Cologne water 
Rose water , 


240 parts 
2 parts 
1 3 parts 
60 parts 
1 20 parts 
120 parts 


Instead of the cologne W'ater any ex- , 
tracts may be used lalac and ylang-/ 
ylang are recommended 


Witch-Hazel Creams. — J 

I — Quince seed ... 90 grains 

Boric acid 8 grams / 

Glycerine 4 fluidounces^^jl 

Alcohol. . 6 fluidounces 

Carbolic acid .. 6 drachms 

Cologne water . 4 fiuidounces ^ 

Oil lavender flow- 
ers . , . . ,40 drops 
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Glycerite starch 4 av. ounces 
Distilled witch-hazel extract enough 
to make 32 fluidounces 


Dissolve the boric acid in 16 ounces of 
the witch-hazel extract, macerate the 
quince seed in the solution for 3 hours, 
strain, add the glycerine, carbolic acid, 
and glycerite, and mix well Mix the 
alcohol, cologne water, lavender oil, and 
mucilages, incorporate with the previous 
mixture, and add enough witch-hazel 
extract to bring to the measure of 32 
fiuidounces. 


II — Quince seed 
Hot water 
Glycerine 
Witch-hazel water 
Boric acid . 

Rose extract 
Violet extract 


4 ounces 
16 ounces 
32 ounces 
128 ounces 
6 ounces 
2 ounces 
1 ounce 


Macerate the quince seed in the hot 
water; add the glycerine and witch-hazel, 
in which the boric acid has been pre- 
viously dissolved; let the mixture stand 
for 2 days, stirring occasionally, strain 
and add the perfume 


Skin Cream for Collapsible Tubes. — 


I — White vaseline 6 ounces 

White wax . 1 ounce 

Spermaceti 5 drachms 

Subchlonde bismuth 6 drachms 
Attar of rose 6 minims 

Oil of bitter almonds 1 minim 
Rectified spirit. . i ounce 
Melt the vaseline, wax, and sperma- 
ceti together, and while cooling incor- 
porate the subchlonde of bismuth (in 
warm mortar). Dissolve the oils in the 
alcohol, and add to the fatty mixture, 
stirring all until uniform and cold In 
cold weather the quantities of viax and 
spermaceti may be reduced 


II — Lanolin 

Almond oil^ 

Oieate of zinc (pow- 
der) 

Extract of white rose 
Glycerine . 

Rose water 


1 ounce 

1 ounce 

3 drachms 
14 drachms 

2 drachms 
2 drachms 


Face Cream Without Grease- — 
Quince seed . . 10 parts 

Bolling water . 1,000 parts 

Borax ... - 5 parts 

Boric acid ... 5 parts 

Glycerine , .100 parts 

Alcohol, 94 per cent ^ 125 parts 
Attar of rose, quantity sufficient to 
perfume. 

Macerate the quince seed in half of 
the boiling water, with frequent agita- 
tion5» for 2 hours and SO minutes, then 


strain off In the residue of the boiling 
water dissolve the borax and boric acid, 
add the glycerine and the perfume, the 
latter dissolved in the alcohol Now 
add, little by little, the colate of quince 
seed, under constant agitation, w^hieh 
should be kept up for 5 minutes after 
the last portion of the colate is added 


TOILET MILKS: 


Cucumber Milk. — 


Simple cerate 
Powdered borax 
Powdered castile soap 
Glycerine 
Alcohol 

Cucumber jmce 

Water to 

lonone 

Jasmine 

Neroli 

Rhodinol 


2 pounds 
114 ounces 
10 ounces 
26 ounces 
24 ounces 
32 ounces 
5 gallons 
1 drachm 
4 drachm 
4 drachm 
15 minims 


To the melted cerate in a hot water 
bath add the soap and stir well, keeping 
up the heat until perfectly mixed Add 
8 ounces of borax to 1 gallon of boiling 
water, and pour gradually into the hot 
melted soap and cerate, add the re- 
mainder of the borax and hot water, then 
the heated juice and glycerine, and 
lastly the alcohol Shake well while 
cooling, set aside for 48 hours, and siphon 
off any water that may separate. Snake 
well, and repeat after standing again if 
necessary; then perfume. 


Cucumber Juice. — It is well to make 
a large quantity, as it keeps indefimtely 
Washed unpeeled cucumbers are grated 
and pressed: the juice is heated, skimmed 
and boiled for 5 minutes, then cooled 
and filtered Add 1 part of alcohol to 
2 parts of juice, let stand for 12 hours or 
more, and filter until clear 


Glycerine Milk. — 

Glycerine 1,150 parts 

Starch, powdered 160 parts 

Distilled water. ^ 400 parts 

Tincture of benzoin 20 parts 

Rub up 80 parts of the starch with the 
glycerine, then put the mixture on the 
steam bath and heat, under contimions 
stirring, until it forms a jellylike mass- 
Remove from the bath and stir in the* 
remainder of the starch Finally, add 
the water and tincture and stir till homo- 
geneous. 


Lanolin Toilet Milk. — 

White^ castile soap, 

powdered . . .22 grains ; 

luanolin ... - 1 oui^, 

Tincture benzoin 12 draehni^ 

Water, enough. 
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Dissolve the soap in S fluidoimces of 
warm water, also mix the lanolin with 
2 fluidounces of warm water; then iii- 
corporale the two with each other, 
finally adding the tincture The latter 
may be replaced by 90 grams of pow- 
dered borax 

Jasmine Milk — To parts of water 
add gradually, with constant sliiung, 
1 part of zinc white, 2 quarts of gram 
spirit, and 0 15 to 0 part of glyceiuie; 
finally stir m 0 07 to 0.10 part of jasmine 
essence Filter the mixture and fill into 
glass bottles For use as a cosmetic, 
rub on the raspbciry paste on retiring at 
night, and in the morning use the j"as- 
mine milk to remove the paste from the 
skin The two work together m their 
effect 

SUNBURN AND FRECKLE REME- 
DIES. 

I — Apply over the affected skin a 
solution of coriosive suhliinato, 1 m 500, 
or, if the patient can stand it, 1 m 300, 
morning and evening, and for the night 
apply emplastrum hydrargyri com- 
positum to the spots In the morning 
remove the plaster and all remnants oi 
it by rubbing fresh butter oi cold cream 
over the spots. 

For redfness of the skin apply each 
other day zinc oxide ointment or oint- 
ment of bismuth subnitrate 

II. — Besnier recommends removal of 
the mercurial ointment with green soap, 
and the use, at night, of an ointment 
composed of vaseline and Vigo’s plaster 
(emplastrum hydrargyri compositum), 
in equal parts In the morning wash off 
with soap and warm water, and apply 
the following* 

Vaseline, white . 20 parts 

Bismuth carbonate . 5 parts 

Kaolin 5 parts 

Mix, and make an ointment. 

III. -~Leloir has found the following 
of service Clean the affected part with 
green soap or with alcohol, and then ap- 
ply several coats of the following 

Acid chrysophamc 15 parts 

Chloroform . 100 parts 

Mix. Apply with a camel’s-hair pencil. 

When the application dries thoroughly, 
go over it with a layer of traumaticine 
This application will loosen itself in 
several days, when the process should 
be repeated 

IV. — When the skin is only slightly 
discolored use a pomade of salicylic acia, 
or apply the following: 


Acid chrysophamc, 
from . . . 1 to 4 parts 

Acid salicylic . 1 to 2 parts 

Collodion 4,0 parts 

V.— When there is need for a more 
coinplie.it ed tre.Uiuont, the following is 


(а) Corrosive sublimate 1 nart 
Orange- flowei 

water . 7,500 parts 

Acid, hydrochloric, 

dilute ... 500 parts 

(б) Bitter almonds .. 4,500 parts 

Glycerine. . . 2,500 parts 

O r a n g e- flower 

water . . . 25,000 parts 

Rub up to an emulsion in a porcelain 
capsule Filter and add, drop by drop, 
and under constant slining, 5 grams of 
tincture oi benzoin Finally mix the 
two solutions, adding the second to the 
first 

This preparation is applied with a 
sponge, on retiring, to the affected places, 
and allowed to dry on. 

VI — According to Brocq the follow- 
ing should be penciled over the affected 
spots 

Fresh pure milk. 50 parts 
Glycerine . 30 parts 

Acid, hydrochloric, 

concentrated. . 5 parts 

Ammonium chlorate. 3 parts 

VIL — Other external remedies that 
may be used are lactic acid diluted with 
$ volumes of water, applied with a glass 
lod dilute nitric acicf, and, finally, per- 
oxide of hydrogen, which last is a very 
powerful agent ^ Should it cause too 
much inflammation, the latter may be 
assuaged by using an ointment of zme 
oxide or bismuth subnitrate — or one may 
use the following: 

Kaolin 4 parts 

Vaseline \ 10 parts 

Glycerine 4 parts 

Magnesium carbonate 2 parts 

Zinc oxide . , . . 2 parts 


Freckle Remedies. — 

I — Foppy oil . . 1 part 

luead acetate ^ , 2 parts 

Tincture benzoin 1 part 

Tincture quillaia . . 5 parts 

Spirit nitrous ether . 1 part 

Rose water . * 95 parts 

Saponify the oil with the lead acetate; 
add the rose water, and follow with the 
tinctures 


11. — Chloral hydrate . ... 2 drachms 

Carbolic acid 1 drachm 
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Tincture iodine . ... 60 drops j 
Glycerine . . . 1 ounce | 

Mix and dissolve Apply with a 
cameFs-hair pencil at night. 

ni — Distilled vinegar 660 parts 
Lemons, cut in 

small pieces 135 parts 
Alcohol, 85 per 

cent . 88 parts 

Lavender oil . ^3 parts 

Water ... 88 parts 

Citron oil . 6 parts 

This mixture is allowed to stand for 3 
or 4 days in the sun and filtered Coat, 
by means of a sponge before retiring, the 
places of the skin where the freckles are 
and allow to dry 

Freckles and Liver Spots. — Modern 
dermatological methods of treating 
freckles and liver spots are based partly 
on remedies that cause desquamation 
and those that depigmentate (or de- 
stroy or neutralize pigmentation). Both 
methods may be distinguished in respect 
to their effects and mode of using into 
the following The active ingredients of 
the desquamative pastes are reductives 
which promote the formation of epithe- 
lium and hence expedite desquamation 

There are many such methods, and 
especially to be mentioned is that of 
Unna, who uses resorcin for the purpose. 
Lassar makes use of a paste of naphthol 
and sulphur. 


Sunburn Remedies, — 

1. — Zinc sulphocarbo- 

late . . . 1 part 

Glycerine . . 20 parts 

Rosewater . 70 parts 

Alcohol, 90 per 

cent .... 8 parts 

Cologne water . 1 part 

Spirit of camphor 1 part 

II. — Borax . . 4 parts 

Potassium chlorate 2 parts 

Glycerine . ... 10 parts 

Alcohol 4 parts 

Rose water to make 90 parts 

rrr — Citnc acid . 2 drachms 

‘ Ferrous sulphate 

(cryst.) ... 18 grains 
Camphor, ... 2 grams 

Elder-flower water 3 fliudounces 

IV. — Potassium carbon- 
ate .... 3 parts 

Sodium chloride . . 2 parts 

Orange- flower 

water. . - 15 parts 

Rose water. ...... 65 parts 


Y, — Boroglycerine, 50 

per cent . . 1 part 

Ointment of rose 

water . 9 parts 

VI. — Sodium bicarbon- 
ate 1 part 

Ointment of rose 

water . , 7 parts 

VII. — Bicarbonate of soda 2 drachms 

Powdered borax 1 drachm 

Compound tincture 

of lavender . IJ drachms 

Glycerine . . .1 ounce 

Rose water 4 ounces 

Dissolve the soda and borax m the 
glycerine and rose water, and add the 
tincture. Apply with a small piece of 
sponge 2 or 3 times a day. Then gently 
dry by dabbing with a soft toweL 

VIII. — Quince seeds . . 2 drachms 

Distilled water. . 10 ounces 
Glycerine ... 2 ounces 

Alcohol, 94 per 

cent ... 1 ounce 

Rose water . 2 ounces 

Boil the seeds in the water for 10 min- 
utes, then strain off the liquid, and when 
cold add to it the glycerine, alcohol, and 
rose water 

IX. — White soft soap. . 2 i drachms 

Glycerine ... . 11 drachms 

Almond oil . .11 drachms 

Well mix the glycerine and soap in_a 
mortar, and very gradually add the oil, 
stirring constantly until perfectly mixed. 

X. — Subnitrate of bis- 
muth 1§ drachms 

Powdered French 

chalk . . 30 ^ains 

Glycerine . 2 drachms 

Rose water . IJ ounces 

Mix the powders, and rub down care- 
fully with the glycerine; then add the 
rose water. Shake the bottle before use. 
XI — Glycerine cream 2 drachms 

Jordan almonds 4 drachms 
Rose water. . 5 ounces 

Essential oil of al- 
monds. . 3 drops 

Blanch the almonds, and then dry and 
beat them up into a perfectly smooth 
! paste; then mix in the glycerine cream 
and essential oil. Gradually add the 
rose water, s^^irring ^\cll after each addi- 
tion; then strain through muslin. 

Tan and FrecMe Lotion. — 

Solution A: ^ 

Potassium iodide, iodine, giycerme, 
and infusion rose. ^ ^ ^ 

Dissolve the potassium iodide in a 
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small quantity of the infusion and a 
drachm of the glycerine, with this fluid 
moisten the iodine in a glass of water 
and rub it down, gradually adding more 
liquid, until complete solution has been 
obtained, then stir in the remainder of 
the ingredients, and bottle the mixture 

Solution B 

Sodium thiosulphate and rose water 
With a small camel’s-hair pencil or piece 
of fine sponge apply a little of solution A 
to the tanned or freckled surface, until a 
slight or tolerably uniform brownish 
yellow skin has been pioduced At the 
expiration of 15 or 20 minutes moisten 
a piece of cambric, lint, or soft rag with 
B and lay it upon the affected part, re- 
moving, squeezing away the liquid 
soaking it afresh, and again applying 
until the iodine stain has disappeared 
Repeat the process thiice daily, but 
diminish the fiequency of apphcalion if 
tenderness be produced 

A Cure for Tan.-— Bichloride of mer- 
cury, in coarse powdci, 10 grains, dis- 
tilled water, 1 pint Agitate the two 
together until a complete solution is 
obtained^ Add \ ounce of glyceime 
Apply with a small sponge as often as 
agreeable This is not stiong enough to 
blister and skin the face in aveiage cases 
It may be increased or reduced in strength 
by adding to or taking from the amount 
of bichloride of mercury Do not for- 
get that this last ingredient is a powerful 
poison and should be kept out of the 
reach of children and ignorant persons 

Improved Carron Oil. — Superior to 
the old and more suitable A desirable 
preparation for burns, tan, fiecklc, sun- 
burn, scalds, abrasions, or lung affec- 
tions. Does not oxidize so quickly or 
dry up so rapidly and less liable to lan- 
cidity. 

Linseed oil 2 ounces 

Lime water 2 ounces 

Parafline, liquid 1 ounce 

Mix the linseed oil and water, and add 
the paraffine. Shake well before using 

LIVER SPOTS. 

I -^Corrosive s u b 1 i - 

mate . 1 part 

White sugar 190 parts 

White of egg ... 34 parts 

Lemon juice . 275 parts 

Water to make 2,500 parts 

Mix the sublimate, sugar, and albu- 
men intimately, then add the lemon 
3uice and water Dissolve, shake well, 
and after standing an iiour, filter. Ap- 


ply m the morning after the usual ablu- 
tions, and let dry on the face 

II — Bichloride of mercury, in coarse 
powder, 8 grains, witch-hazel, 2 ounces, 
rose water, 2 ounces 

Agitate until a solution is obtained 
Mop over the affected parts Keep out 
of the way of ignorant persons and chil- 
dren 

TOILET POWDERS: 

Almond Powders for the Toilet — 

I — Almond meal 6,000 parts 

Bran meal 3,000 parts 

Soap powder 600 parts 

Bergamot oil 50 parts 

Lemon oil 15 parts 

Clove oil 15 parts 

Neroh oil 6 parts 

II — Almond meal 7,000 parts 

Bran meal 2,000 parts 

Violet root 900 parts 

Boiax 350 parts 

Bitter almond oil 18 parts 

Palmarosa oil 36 parts 

Beigamot oil 10 parts 

III — Almond meal 3,000 parts 

Bran meal 3,000 parts 

Wheat flour 3,000 parts 

Sand . 100 parts 

Lemon oil 40 parts 

Bitter almond oil 10 parts 

Bath Powder. — 

Borax 4 ounces 

Salicylic acid 1 drachm 

Extract of cassia 1 drachm 

Extract of jasmine 1 drachm 

Oil of lavender 20 minims 

Rub the oil and extracts with the borax 
and salicylic acid until the alcohol has 
evaporated Use a heaping tcaspoonfui 
to the body bath ' 

Brunette or Rachelle. — 

Base 9 pounds 

Powdered Florentine 

orris . 1 pound 

Perfume the same 
Powdered yellow i 

ocher (av ) 3 ounces 120 grain? 
Carmine No 40 60 grains 

Rub down the carmine and ocher with 
alcohol in a mortar, and spread on glass? 
to dry, then mix and sift 

Violet Poiidre de Riz. — 

I — Cornstarch . 7 pounds^ 

Rice flour . . 1 pound 

Powdered talc 1 pound 

Powdered oms root 1 pound 

Extract of cassia . 3 ounces 

Extract of jasmine, . 1 ounce^ 1 
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II — Cheaper 

Potato starch 

8 

pounds 

Powdered talc 

1 

pound 

Powdered orris 

1 

pound 

Extract of cassia 

3 

ounces 

Barber’s Powder. — 

Cornstarch 

5 

pounds 

Precipitated chalk 

3 

pounds 

Pow dered talc 

2 

pounds 

Oil of neroh 

1 

drachm 

Oil of cedrat 

1 

drachm 

Oil of orange 

2 

drachms 

Extract of jasmine 

1 

ounce 

Rose Poudre de Riz. — 

I — Cornstarch 

9 

pounds 

Powdered talc 

1 

pound 

Oil of rose 

li drachms 

Extract of jasmine 

6 

drachms 

II — Potato starch 

9 

pounds 

Pow dered talc 

1 

pound 

Oil of rose 

4 drachm 

Extract of jasmine 

^ ounce 


Ideal Cosmetic Powder. — The follow- 
ing combines the best qualities that a 
powder for the skin should have 

Zinc, white 50 parts 

Calcium carbonate, 

precipitated 300 parts 

Steatite, best white 50 parts 

Starch, wheat, or nee 100 parts 

Extract white rose, 

triple 3 parts 

Extract jasmine, tri- 
ple 3 parts 

Extract orange flow- 
er, triple 3 parts 

Extract of cassia, tri- 
ple 3 parts 

Tincture of myrrh 1 part 

Powder the solids and mix thoroughly 
by repeated siftings 

Flesh Face Powder. — 

Base 0 pounds 

Pow dered Florentine 

orris 1 pound 

Carmine No. 40 250 grams 

Extract of iasmme 100 minims 

Oil of neroli 20 mimms 

Vanillin 5 grams 

Artificial musk 30 grams 

White heliotropm 30 grams 

Coumarm 1 gram 

Rub the carmine with a portion of the 
base and alcohol m a mortar, mixing the 
perfume the same way in another large 
mortar, and adding the orris Mix and 
sift all until specks of carmine disappear 
oa rubbing. 


White Face Powder. — 

Base 9 pounds 

Pow'dered Florentine 

orris 1 pounc 

Perfume the same Mix and sift 

Talcum Powders. — Talc, when ussd 
as a toilet powder should be in a state of 
very fine division Antiseptics are some- 
times added in small proportion, but 
these are presumably of little or no value 
in the quantity allowable, and may 
prove irritating For general use, at all 
events, the talcum alone is the best and 
the safest As a perfume, rose oil may 
be employed, but on account of its cost, 
rose geranium oil is probably more 
frequently used. A satisfactory propor- 
tion IS i drachm of the oil to a pound 
of the powder In order that the per- 
fume may be thoroughly disseminated 
throughout the powder, the oil should 
be triturated first with a small portion of 
it, this should then be further triturated 
with a larger portion, and, if the quan- 
tity operated on be large, the final mix- 
ing may be effected by sifting. Many 
odors besides that of rose would be suit- 
able for a toilet powder Ylang-ylang 
would doubtless prove very attractive, 
but expensive 

The following formulas for other va- 
rieties of the pow'der may prove useful* 

Violet Talc. — 

I — Powdered talc . 14 ounces 

Powdered orris root. 2 ounces 
Extract of cassia . i ounce 

Extract of jasmine | ounce 

Rose Talc. — 

II — Powdered talc 5 pounds 

Oil of rose . § drachm 

Extract of jasmine 4 ounces 
Tea-Rose Talc. — 

III — Powdered talc 5 pounds 

Oil of rose. 50 drops 

Oil of wintergreen 4 drops 
Extract of jasmine 2 ounces 

Bora ted Apple Blossom. — 

IV — Powdered talc . 22 pounds ^ 

Magnesium carbon- 
ate ^ 2f pounds 

Powdered boric acid 1 pound 
Mix 

Carnation pink blos- 
som (Schimmers) 2 ounces ^ 
Extract of trefle 2 drachms 

To 12 drachms of this mixture add: 
Neroh . 1 drachm 

Vanillin ^ drachm 

Alcohol to . . - . ^ ouBcesi 

Sufficient for 25 pounds. 
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V. — Talcum. . 8 ounces 

Starch 8 ounces 

Oil of neroh . . 10 drops 
Oil of ylang-ylang 5 drops 

VI — Talcum 12 ounces 

Starch 4 ounces 

Orris loot 2 ounces 

Oil of bergamot 12 drops 

VII. — Talcum 14 ounces 

Starch 2 ounces 

Lanolin . i\ ounce 

Oil of rose 10 drops 

Oil of neroh 5 drops 

TOILET VINEGARS* 

Rumillo Toilet Vinegar. — 

Alcohol, 80 per cent 1,600 parts 
Vinegar, 10 per 

cent 840 parts 

Oil of pinu spuimllo 44 parts 

Oil of la\enaer 4 paits 

Oil of lemon. 2 parts 

Oil of bergamot 2 parts 

Dissolve the oils m the alcoliol, add 
the vinegar, let stand for a week a iid filter 

Vinaigre Rouge. — 

Acetic acid 24 parts 

Alum S parts 

Peru balsam 1 part 

Carmine, No 40 12 parts 

Ammonia water 6 parts 

Rose water, dis- 
tilled 575 parts 

Alcohol V 1,250 parts 

Dissolve the balsam of Peru in the 
alcohol, and the alum m the rose watci 
Mix the two solutions, add the acetic 
acid, and let stand overnight Dis- 
solve the carmine m the ammonia water 
and add to mixture Shake thoroughly, 
let stand for a few minutes, then decant. 

TOILET WATERS: 

“ Beauty Water. — 

Fresh egg albumen 500 parts 
Alcohol 125 parts 

Lemon oil 2 parts 

Lavender oil . 2 parts 

Oil of thyme 2 parts 

Mix the ingredients well together 
When first mixed the liquid becomes 
flocculent, but after standing for 2 or 3 
days clears up — sometimes becomes 
perfectly clear, and may be decanted 
It forms a liglit, amber-colored liquid 
that remains clear for months 

At night, before retiring, pour about a 
teaspoonful of the water m the palm of the 
hand* and rub it over the face and neck, 
letting It dry on. In the morning, about 
an hour before the bath, repeat the oper- 


ation, also lettmg the liquid dry on lAe 
skin The regular use of this prepara- 
tion for 4 weeks will give the skin an 
extraordinary fineness, clearness, and 
freshness 

Rottmanner’s Beauty Water.— KoHei 
says that this preparation consists of I 
part of camphor, 5 parts of milk of sub 
phur, and 50 parts of rose water 

Birch Waters. — Birch water, which 
has many cosmetic applications, espe 
daily as a hair wash, or an ingredient m 
hair washes, may be prepared as follows 

I — Alcoliol, 96 per cent 3,500 parts 


Water 700 parts J 

Potash soap. . 200 parts ^ 

(Tlyccrine 150 parts 

Oil of birch buds 50 parts 

Essence of spring 

flowers . 100 parts > 

Chlorophyll, quantity sufficient to ' 
color 

Mix the water with 700 paits of the 
alcohol, and in the mixture dissolve the 
soap Add the essence of spi ing flowers 
and birch oil to the remainder of the 
alcohol, mix well, and to the mixture add, ' 
little by little, and with constant agitation, ^ 
the soap mixture Finally, add the glyc? 
enne, mix thoroughly, and set aside for | 
8 days, filter and color the filtrate with ^ 
chlorophyll, to which is added a little | 
tincture of saffron To use, add an / 
equal volume of water to produce 
lather 

II — Alcohol, 96 per 

cent . 2,000 parts 

Water 500 parts 

Tincture of can- 

tharuies 25 parts 

Salicylic acid 25 parts 

Glycerine 100 parts 

Oil of birch buds 40 parts 

Bergamot oil 30 parts 

Geranium oil 5 parts 

Dissolve the oils in the alcohol, add! 

the acid and tincture of cantharides;\ 

mix the water and glycerine and add^l 
and, finally, color as before 

III — Alcohol 30,000 parts 

Birch juice. 3,000 parts 

Glycerine 1,000 parts 

Bergamot oil 90 parts 

Vanillin , 10 parts 

Geranium oil . 50 parts 

Water . 14,000 parts 

IV — Alcohol 40,000 parts 

Oil of birch 150 parts 

Bergamot oil . 100 parts 

Lemon oil,. . 50 parts 


30.000 parts 

3.000 parts 

1.000 parts 
90 parts 
10 parts 
50 parts 

14.000 parts 

40.000 parts 
150 parts 
100 parts 

50 parts 
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Palmarosa oil 
Glycerine 
Borax 
Water 


100 parts 
2,000 parts 
150 parts 
20,000 parts 


Violet Ammonia Water. — Most prep- 
arations of this character consist of 
either coarsely powdered ammonium 
carbonate, with or without the addition 
of ammonia water, or of a coarsely pow- 
dered mixture, which slov^ly evolves the 
odor of ammonia, the whole being per- 
fumed by the addition of volatile oil, 
pomade essences, or handkerchief ex- 
tract The following are typical for- 
mulas 

I — Moisten coarsely powdered am- 
monium carbonate, contained in a suit- 
able bottle, with a mixture of concen- 
trated tincture of orris root, SJ ounces, 
aromatic spirit of ammoma, 1 drachm, 
\iolet extract, 3 drachms 

II — Fill suitable bottles wuth coarsely 
powdered ammonium carbonate and add 
to the salt as much of the following solu- 
tion as it will absorb. Oil of orris, 5 
minims; oil of lavender flowers, 10 
minims, violet extract, SO minims, 
stronger water of ammonia, 2 fluid- 
ounces. 

III — The following is a formula for 
a liquid preparation. Extract Molet, 8 
fluidrachms, extract cassia, 8 fiuidrachms, 
spirit of rose, 4 fluidrachms , tincture of 
orris, 4 fiuidrachms , cologne spirit, 1 
pint, spirit of ammonia, 1 ounce Spirit 
of ionone may be used instead of extract 
of violet 


Violet Witcb-Hazel. — 

Spirit of ionone J drachm 

Rose ’water . 6 ounces 

Distilled extract o f 
witch-hazel enough 
to make 16 ounces 


II —Bleaching with Cald^ Sulphite. 
— The cotton goods are impregnated 
-with 1 part, by weight, of water, 1 part 
of caustic lime, and J part of bisulphite 
of 40° Be , next steamed during 1-2 
hours at a pressure of | atmosphere, 
washed, acidulated, washed and dried 
The result is as white a fabric as by the 
old method with caustic lime, soda, and 
calcium chloride The bisulphite may 
also be replaced by calcium hydrosul- 
phite, and, instead of steaming, the 
fabric may be boiled for several hours 
with calcium sulphite. 

III — ^Bleaching of Vegetable Fibers 
with Hydrogen Peroxide. — Pass the pieces 
through a solution containing caustic 
soda, soap, hydrogen peroxide, and burnt 
magnesia The pieces are piled in heaps 
on carriages, the latter are shoved into 
the well-known apparatus of Mather & 
Platt (kier), and the liquid is pumped 
on for 6 hours, at a pressure of J atmos- 
phere Next wash, acidulate, wash and 
dry The bleaching may also be done 
on an ordinary reeling vat. For 5 
pieces are needed about 1,000 parts, by 
weight, of water, 10 parts, by weight, of 
solid caustic soda; 1 part of burnt mag- 
nesia, 30 parts, by weight, of hydrogen 
peroxide. After 3-4 hours’ boiling, 
wash, acidulate, wash and dry. The 
bleaching may also^ be performed by 
passing through barium peroxide, then 
through sulphuric acid or hydrochloric 
acid, and next through soda lye It is 
practicable also to commence with the 
latter and finally give a treatment with 
hydrogen peroxide. 

The whiteness obtained by the above 
process is handsomer than that produced 
by the old method with hypochlorites, 
and the fabric is weakened to a less ex- 
tent 


Cotton 

BLEACHING OF COTTON: 

^ I — ^Bleaching by Steaming — The 
singed and washed cotton goods are 
passed through hydrochloric acid of 2° 
Be. Leave them in heaps durmg 1 
hour, wash, pass through sodium hypo- 
chlorite of 10° Be- diluted with 10 times 
the volume of water. Let the pieces he 
in heaps for 1 hour, wash, pass through 
caustic soda lye of 38° Be, diluted with 8 
times its volume of water, steam, put 
again through sodium chloride, wash, 
acidulate slightly with hydrochlonp acid, 
wash and dry. Should the whiteness 
not be sufficient, repeat the operations. 


TESTS FOR COTTOR. 

I. — Cotton, when freed from extrane- 
ous matter by boiling with potash, and 
afterwards with hydrochloric acid, yields 
pure cellulose or absorbent cotton, which, 
according to the U S P , is soluble in 
copper ammonium sulphate solution. 
The B P. IS more specific and states 
that cotton is soluble in a concentrated 
solution of copper ammonium sulphate. 
The standard test solution (B. P.) is 
made by dissolving 10 parts of copper 
sulphate in 160 parts of distilled water, 
and cautiously adding solution ci am- 
monia to the liquid until the precipitate 
first formed is nearly dissolved- The 
product IS then filtered and the filtrate 
made up to 200 parts with distilied 
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water. The concentrated solution is 
prepared by using a smaller quantity 
o£ distilled water 

II — -Schweitzei’s reagent for textile 
fibers and cellulose is made by dissolving 
10 parts of copper sulpha Ic in 100 paits 
of watei and adding a solution of 5 parts 
of potassium hydiale in 50 paits of water; 
then wash the precipitate and dissolve in 
^0 per cent ammonia until saturated 
This solution dissolves cotton, linen, and 
silk, but not wool The reagent is said 
to be especially useful in microscopy, as 
It rapidly dissolves cellulose, but has no 
action on lignin 

III — ^Jandner’s Test for Cotton in 
Woolen Fabrics. — Wash the sample of 
fabric and ticat with siilpluuic acid 
(20 B6 ) for half an hour on the water 
bath To 100 to 200 parts of this solu- 
tion add 1 part resorcin, and oveilay on 
concentrated sulphuric acid free liom 
nitrous products The heat developed 
is sufficient to give a color at the contact 
point of the liquids, but intensity of color 
may be increased by slightly heating If 
the product lesultmg from treating the 
cotton IS made up 1 in 1,000, resorcin 
will give an orange coloi, alplianaphtol 
a purple, gallic acid a green gradually 
becoming violet down in the acid, liydio- 
quinone or pyrogallol a brown; morphine 
or codeine, a lavender, thymol or menthol 
a pink Cotton may be detected in 
colored goods, using boncblack to de- 
colorize the solution, if necessary 

IV, — Overbeck’s test for cotton m 
woolen consists in soaking the fabric in 
an aqueous solution of alloxantine (1 m 
10), and after drying expose to ammonia 
vapor and rinse in water Woolen ma- 
terial IS colored crimson, cotton remains 
blue 

V — ^Liebermann’s Test. — Dye the fab- 
ric for half an hour in fuchsine solution 
rendered light yellow by caustic soda 
solution and then washed with water — 
silk is colored dark red, wool, light red, 
flax, pink, and cotton remains colorless. 

To Distinguish. Cotton from Linen. — 
Take a sample about an inch and a half 
square of tne cloth to be tested and 
plunge it into a tepid alcoholic solution 
of cyanine After the coloring matter 
has been absorbed by the fiber, rinse it 
m water and then plunge into dilute sul- 
phuric acid. If it is or cotton the sam- 
ple will be almost completely bleached, 
while linen preserves the blue color al- 
most unchanged If the sample be then 
plunged in ammonia, the blue will be 
strongly reinforced 


Aromatic Cotton.-- Aromatic cotton 
produced as follows Mix camphor t 
pans, pine-loaf oil, 5 paits, clove ml 
5 paits, spint of wine (00 per cent) 80 
paits; and distnbute evenly on cotton 
500 parts, by moans of an atomizer The 
cotton IS lott piossed logothoi in a tightly' 
closed tin vessel foi a few days ^ 


Cotton Degreasing.— Cotton waste b 
a gieasy condition, is placed in an acid- . 
proof apparatus, where it is siinulta-f 
ncoiisly freed fiom gicase, etc , and pre-‘ 
pared for bleaelung by the following^ 
process, which is pcifoimed without the/ 
waste being xemoved from the appara- 
tus (1) licatmcnt with a solvent, such 
as benzine, (2) steaming, for the purpose 
of vapoii/ang and expelling from 
cotton waste the solvent still remaining^j 
in It after as mucdi as possible of this ha& 
been leeovci ed by draining, (3) treatment ' 
with a mineral acid, (1) boiling with anv 
alkali lye, (5) washing with water 


COTTONSEED HULLS AS STOCK^ 
FOOD. 


Cottonseed hulls or other material 
coiitainmg fiber difficult of digestion are * 
thoioughly mixed with about 5 per cent 
of their weight of hydrochloric acid (spe-^i 
cific gravity, 116), and heated in 
closed vessel, provided with a stirrer, to^ 
a temperature of 212® to 300® F Th&^ 
amount of acid to be added depends on^^ 
the material employed and on the dura-:* 
tion of the heating. By heating for 504 
minutes the above percentage of acid is i 
required, but the quantity may be re-, 
duced if the heating is piolonged After‘‘ 
heating, the substance is ground and at* 
the same time mixed with some basW 
substances such as sodium carbonate^"^ 
chalk, cottonseed kernel meal, etc, tof 
neutralize the acid ^ During the heating^ 
the acid vapors coming from the mixture! 
may be led into a second quantity oi| 
material contained in a separate vessel| 
air being drawn through both vessels 
facilitate the removal of the acid vapora.| 

COTTONSEED OIL: | 

See Oil 

COTTONSEED OIL IN FOOD, TESTS^, 
FOR: 

See Foods | 

COTTONSEED OIL IN LARD, DEXEC-| 
TION OF- 

See Foods and Lard, 


COUGH CANDY: 

See Confectionery 

COUGH MIXTURES FOR CATTLI| 
See Veterinary Formulas 



COURT PLASTERS— CREAil 


247 


COUGH MIXTURES AND REMEDIES: 

See Cold and Cough Mixtures 


Court Plasters 

(See also Plasters ) 

Liquid Court Plaster. — I — If soluble 
guncotton is dissolved in acetone in the 
proportion of about 1 part, by weight, of 
the former to 35 or 40 parts, by volume, 
of the latter, and half a part each of 
castor oil and glycerine be added, a 
colorless, elastic, and flexible film will 
form on the skin wherever it is applied 
Unlike ordinary collodion it will not be 
likely to dry and peel off If tinted very 
slightly with alkanet and saffron it can 
be made to assume the color of the skin 
so that when applied it is scarcely ob- 
servable A mixture of warm solution 
of sodium silicate and casein, about 9 
parts of the former to 1 part of the latter, 
gelatinizes and forms a sort of liquid 
court plaster 

II — In order to make liquid court plaster 
flexible, collodion, U S P , is the best 
liquid that can possibly be recommended 
It may be made by weighing successively 
into a tarred bottle 

Collodion 4 av. ounces 

Canada turpentine 95 grains 

Castor oil. 57 grains 

Before applying, the skin should be 

perfectly dry, each application or layer 
should be permitted to harden Three 
or four coats are usually sufficient. 

III — Procure an ounce bottle and fill 
it three-fourths full of flexible collodion, 
and fill up with ether. Apply to cuts, 
bruises, etc , and it protects them and will 
not wash off. If the ether evaporates, 
leaving it too thick for use, have more 
ether put in to liquefy it. It is a good 
thing to have in the house and in the tool 
chest 

COW DISEASES AITD THEIR REM- 
EDIES: 

See Veterinary Formulas. 

CRAYORS: 

See Pencils. 

CRAYORS FOR GRAIIOTO ARD MAR- 

BLIRG. 

Heat 4 parts of water and 1 part of 
white wax over a fire until the wax has 


completely dissolved Stir in 1 part of 
purified potash When an intimate 
combination has taken place, allow to 
cool and add a proportionate quantity 
of gum arable VVith this mixture the 
desired colors are ground thick enough 
so that they can be convementiv rolled 
into a pencil with chalk The "desired 
shades must be composed on the grind- 
ing slab as they are wanted, and must 
not be simply left in their natural tone 
Use, for instance, umber, Vandyke 
brown, and white lead for oak, umber 
alone w’ould be too dark for w^alnut use 
All the earth colors can be conveniently 
worked up It is best to prepare 2 or 3 
crayons of each set, mixing the first a 
little lighter by the addition of white lead 
and leaving the others a little darker 
The pencils should be kept in a dry place 
and are more suitable for graining and 
marbling than brushes, since they can be 
used with either oil or water. 

CRAYONS FOR WRITING OR GLASS 
See Etching, and Glass. 


Cream 

(See also Milk ) 

Whipped Cream — There are many 
ways to whip cream The following is 
very^ highly indorsed Keep the cream 
on ice until ready to whip Take 2 
earthen vessels about 6 inches in diam* 
eter. Into 1 bowl put 1 pint of rich 
sweet cream, 2 teaspoonfuls powdered 
sugar, and 5 drops of best vamlla ex- 
tract. Add the white of 1 egg and beat 
with large egg beater or use whipping 
apparatus until 2 inches of froth has 
formed, skim off the froth into the other 
vessel and so proceed whipping and 
skimming until all the cream in the 
fi^rst vessel has been exhausted. The 



Special machines have been constructed 
for whipping cream, but most dispensers 
prepare it with an ordinary egg neater 
Genuine whipped cream is nothing other 
than pure cream into which air has been 
forced by the action of the different 
paralus manufactured for the purposed 
care must, however, be exercised in 
order that butter is not product in- 
stead of whipped cream. To avoid fids 
the temperature of the cream must 
kept at a low degree and the whipp^aag, 
must not he too violent or proioi^^e^' 
hence the following rules must be ob- 
served in cffder to produee the.de^red 
result: 
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CRYSTALLIZATION, ORNAMENTAL: 
See Gardens, Ciiemical. 

CUCUMBER ESSENCE: 

See Essences and Extracts 

CUCUMBER JELLY, JUICE, AND 
MILK: 

See Cosmetics 

CURACOA CORDIAL: 

See Wines and Liquors 

CURTAINS, COLORING OF: 

See Laundry Preparations. 

CURRY POWDER: 

See Condiments 


CUSTARD POWDER: 

Corn flour 7 pounds 

Arrowroot 8 pounds 

Oil of almond 20 drops 

Oil of nutmegs 10 drops 

Tincture of saffron to color 
Mix the tincture with a little of the 
mixed flours, then add the essential oils 
and make into a paste, dry this until it 
can be reduced to a powder, and then 
mix all the ingredients by sifting several 
times through a fine hair sieve. 


CUTLERY CEMENTS: 
See Adhesives. 

CYLINDER OIL: 

See Lubricants. 

CYMBAL METAL: 

See Alloys. 


Damaskeening 

Damaskeening, practiced from most 
ancient times, consists in ornamentally 
inlaying one metal with another, fol- 
lowed usually by polishing. Generally 
gold or silver is employed for inlaying 
The article to be decorated by damas- 
keemng is usually of iron (steel) or 
copper; in Oriental (especially Japan- 
ese) work, also frequently of bronze, 
which has been blackened, or, at least, 
darkened, so that the damaskeening is 
effectively set off from the ground. If 
the design consists of lines, the grooves 
are dug out with the graver in such a 
manner that they are wider at the bot- 


tom, so as to hold the metal forced in 
Next, the gold or silver pieces smtably 
formed are laid on top and hammered in 
so as to fill up the opening Finally the 
surface is gone over again, so that the 
surface of the inlay is perfectly even with 
the rest If the inlays, however, are not 
in the form of lines, but are composed of 
larger pieces of certain outlines, they are 
sometimes allowed to project beyond the 
surface of the metal decorated. At times 
there are inlays again in the raised por- 
tions of another metal, thus, Japanese 
bronze articles often contain figures of 
raised gold inlaid with silver 

Owing to the high value which dam- 
askeemng imparts to articles artistic- 
ally decorated, many attempts have 
been made to obtain similar effects 
in a cheaper manner One is electro- 
etching, described further on. Another 
process for the wholesale manufacture 
of objects closely resembling damask- 
eened work is the following: By 

means of a steel punch, on which the 
decorations to be produced project in 
relief, the designs are stamped by means 
of a drop hammer or a stamping press 
into gold plated or silver plated sheet 
metal on tne side which is to show the 
damaskeening, finally grinding off the 
surface, so that the sunken portions are 
again level. Naturally, the stamped 
portion, as long as the depth of the 
stamping is at least equal to the thick- 
ness of the precious metal on top, will 
appear inlaid. 

It IS believed that much of the early 
damaskeemng was done by welding to- 
gether iron and either a steel or an im- 
pure or alloyed iron, and treating the 
surface with a corroding acid that affect- 
ed the steel or alloy without changing 
the iron 

The variety or damaskeening known 
as koftgari or kuft--work, practiced m 
India, was produced by rougn-etching a 
metallic surface and laying on gold-leaf, 
which was imbedded so that it adhered 
only to the etched parts of the design. 

Damaskeening by Electrolysis, ^ — Dam- 
askeening of metallic plates may be 
done by electrolysis. ^ A copper jJate 
is covered with an isolating lay#>r of 
feeble thickness, such as wax, ana the 
desired design is scratched in it by the 
use of a pointed tool. The plate is sus- 
pended in a bath of sulphate of copper, 
connecting it with the positive pole of a 
battery, while a second copper plafe^ 
connected with the negative pole. The 
current etches grooves wherever the 
has been removed, Wh®n enough pas 
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bof'n eaten away, remove the plate from 
the bath, cleanse it with a little hydro- 
chloric acid to remove any traces of oxide 
of copper which might appear on the 
hues of the design, then wash it in plenty 
of water and place it in a bath of silver 
or nickel, connecting it now with the neg- 
ative pole, the positive pole being lepic- 
seiited by a leaf of platinum After a 
certain time the hollows aie completely 
filled wilh a deposit of silver or nickel, 
and it only remains to polish the plate, 
which has the appearance of a piece 
damaskeened by hand. 

Damaskeening on Enamel Dials. — 
Dip the dial into molten yellow wax, 
trace on the dial the designs desired, 
penetrating down to the enamel Dip 
the dial in a fluoihydnc acid a sufficient 
length of time that it may eat to the 
desired depth Next, wash in several 
waters, remove the wax by means ol 
turpenline, i e , leave the piece covered 
with wax immersed in essence of tui pen- 
tine. By filling up the hollows thus ob- 
tained with enamel veiy pretty effects 
are produced. 

DANDRUFF CURE: 

See Hair Preparations. 


DECALCOMANIA PROCESSES: 

Bee also Chromes, Copying Processes, 
and Transfer Processes 

The decalcomania process of trans- 
ferring pictures requires that the print 
(usually in colors) be made on a spe- 
cially prepared paper Prints made on 
doca’coinni'ia paper may be transferred 
in the ie\eise to china ware, wood, cellu- 
loid, metal, or any hard smooth surface, 
and being varnished after transfer (or 
burnt in, in the case of pottery) acquire 
a fair degree of permanence The origi- 
nal print is destroyed by the transfer 

Applying Decalcomama Pictures on 
Ceramic Products under a Glaze. — A 
biscuit-bakcd obicct is first coated with 
a mixture of alcohol, shellac, varnish, 
and liquid glue. Then the prepared 
picture print is transferred on to this 
adhesive layer in the customary manner 
The glaze, however, does not adhere to 
this coating and would, therefore, not 
cover the picture when fused on. To 
attain this, the layer bearing the transfer 
picture, as well as the latter, are simul- 
taneously coated with a dextrin solution 
of about 10 per cent When this dex- 
trin coating is dry, the picture is glazed 


The mixing proportions of the two so.' 
lutions employed, as well as of the ad 
hesive and the dextrin solutions, vam 
somewhat according to the physical con- 
ditions of the poicelain, its porosity, etc 
The following may serve for an example* 
Dissolve ,5 p<uis of shellac or equivalent 
gum in 25 paits of spiut and emulsify 
this liquid with 20 paits of varnish and 
S parts of liquid glue After drying, the 
glaze IS put on and the ware thus" pre- 
pared is phu‘e<l m the grate fire 

The process descnbed is especially 
adapted for film pictures, i e , for suen 
as bear the pirturc on a cohering layer, 
usually oousistiug of collodion It can- 
not be employed outught tor gum pic- 
tures, 1 e., tor such pictiues as are 
composed of different pressed surfaces, 
consisting mainly of gum or similar ma- 
lenal. If this process is to be adapted 
to these pictures as well, the ware, which 
has been given the biscuit baking, is 
first provided wulh a crude glaze coat- 
ing, when'll pen the details of the proc- 
ess are carried out as described above 
with the exception that theie is another 
glaze coaling between the adhesive coat 
and the biscuit-baked ware. In this case 
the article is also immediately placed in 
the grate fire It is immaterial which 
of the two kinds of mctachromatypes 
(transfer pictures) is used, m every case 
the baking in the muffle, etc., is dropped. 
The transfer pictures may also be pro-,, 
duced in all colors lor the grate fire 

^ Decalcomania Paper. — Smooth un. 
sized paper, not too thick, is coated wiih^ 
the following solutions* 

I. — Gelatin, 10 parts, dissolved in 
SOO parts warm water. This solution i^ 
applied with a sponge The papen 
should be dried flat. 

II. — Starch, 50 parts, gum traga- 

canth, dissolved in (>00 parts of water..* 
(The gum tragacanth is soaked in SOd 
parts of water, m the other SOO parts th^ 
starch is boiled to a paste, the two are^ 
then poured together and boiled ) The 
dried paper is brushed with this paste 
uniformly, a fairly thick coat being ap- 
plied. The paper is then allowed to dry 
again ^ ; 

III — One part blood albumen is> 
soaked in 3 parts water for 24 hours, k 
small quanhU of sal ammoniac is added 

The papci, alter having been coat^f 
viili lliese llucc solutions and dried, 
run through the printing press, the pi^ 
tures, however, being^ printed reverse! 
so that it may appear in its true positigl 
when transferred. Any colored inks nM 
be used. 
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IV — A transfer paper, known as “de- 
cal que rapide/’ invented by J B. Dur- 
amy, consists of a paper of tbe kind 
generally used for making pottery trans- 
fers, but coated witk a mixture of gum 
and arrowroot solutions in tbe propor- 
tion of ^2 parts of the latter to 100 of the 
former The coating is applied an the 
ordinary manner, but the paper is only 
semi-glazed Furthermore, to decorate 
pottery ware by means of this new trans- 
fer paper, theie is no need to immerse 
the ware in a bath m order to get the 
paper to draw off, as it will come a-way 
when moistened with a damp sponge, 
after having been in position for less than 
5 minutes, whereas the ordinary papers 
require a much longer time 

Picture Transferrer. — A very weak 
solution of soft soap and pearlashes is 
used to transfer recent prints, such as 
illustrations from papers, magazines, 
etc , to unglazed paper, on the decalco- 
mania principle Such a solution is 
I — Soft soap i ounce 

Pearlash 2 drachms 

Distilled water 16 fluidounces 

The print is laid upon a flat surface, 
such as a drawing board, and moistened 
with the liquid. The paper on which 
the reproduction is required is laid over 
this, and then a sheet of thicker paper 
placed on the top, and the whole rubbed 
evenly and hard with a blunt instrument, 
such as the bowl of a spoon, until the 
desired depth of color in the transferrer 
is obtained. Another and more artistic 
process is to cover the print with a trans- 
parent sheet of material coated with 
wax, to trace out the pictures with a point 
and to take rubbings of the same after 
powdering with plumbago. 

II — Hard soap . 1 drachm 

Glycerine. . 30 grains 

Alcohol .... 4 nuidrachms 

Water - 1 flmdounce 

Dampen the printed matter with the 
solution by sponging, and proceed as 
with I. 

DEHORNERS: 

See Horn. 

DELTA METAL: 

See Alloys 

DEMON BOWLS OF FIRE: 

See Pyrotechnics. 

DENTAL CEMENTS: 

See Cements- 


Dentifrices 

TOOTH POWDERS: 

A perfect tooth powder that will clean 
the teeth and mouth with thoroughness 
need contain but few ingredients and is 
easilv made For the base there is noth- 
ing better than precipitated chalk, it 
possesses all the detergent and polishing 
properties necessary for the thorough 
cleansing of the teeth, and it is too 
soft to do any injury to soft or to de- 
fective or thinly enameled teeth This 
cannot be said of pumice, cuttlebone, 
charcoal, kieselguhr, and similar abra- 
dants that are used in tooth powders. 
Their use is reprehensible in a tooth 
powder The use of pumice or other 
active abradant is well enough occasion- 
ally, by persons afflicted with a growth 
of tartar on the teeth, but even then it is 
best applied by a competent dentist. 
Abrading powders have much to answer 
for in hastemng the day of the toothless 
race 

Next in value comes soap Powdered 
white Castile soap is usually an ingredient 
of tooth powders. There is nothing so 
effective for removing sordes or thick- 
ened mucus from the gums or mouth 
But used alone or in too large propor- 
tions, the taste is unpleasant. Orr^ 
possesses no cleansing properties, but is 
used for its flavor and because it is most 
effective for masking the taste of the 
soap Sugar or saccharine may be used 
for sweetemng, and for flavoring almost 
anything can be used Flavors should, 
in the main, be used singly, though imxed 
flavors lack the clean taste of simpie 
flavors. 

The most popular tooth powder sold is the 
white, saponaceous, wintergreen-fiavored 
powder, and here is a formula for this 
type: 

I — Precipitated chalk 1 pound 
White castile soap . 1 ounce : ^ 

Florentine orris . .. 2 ounces 

Sugar (or saccharme, 

2 grams) . . 1 ounce ^ , 

Oil of wintergreen ... J ounce ' I 

The first four ingredients should be if ^ 
the finest possible powder and wd[l dried. 
Triturate the oil of wintergreen with part . 
of the chalk, and mix this with the pai- 
ance of the chalk. Sift each ingredient , 
separately through a sieve (No. ^ " 

finer), and mix well together,^ afterwa^^ ^ 
sifting the mixture 5 or 6 times. ^ [4 

finer the sieve and ^e more the 
is sifted, the finer and lighter the 
will be. " 
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This powder will cost about 15 cents a 
pound 

Pmk, rosc-flavorod powder of the Caswell 
and Hamrd, lludnut, or McMahan type, 
once so popular m New York It was 
made in two styles, with and without 
soap. 

11 — Precipitated chalk 1 pound 

Florentine orris 2 ounees 

Sugar . 1 \ ounces 

White castilc soap 1 ounce 

No 40 carmine. 15 grains 

Oil of rose drops 

Oil of cloves 4 drops 


Dissolve the carmine in an ounce of 
water of ammonia and tntuiate this with 
part of tlie chalk until the chalk is uni- 
formly dyed Then spread it in a thm 
layer on a sheet of paper and allow the 
ammonia to evaporate When there is 
no ammoniacal odor loft, miv this dyed 
chalk with the rest of the chalk and 
sift the whole seveial times until thoi- 
oughly mixed Then proceed to make 
up the powder as in the previous formula, 
first sifting each ingredient separately 
and then together, being careful thor- 
oughly to tut urate the oils of rose and 
cloves with the orris after it is sifted and 
before it is added to the other powders 
The oil of cloves is used to back up the 
oil of rose It strengthens and accen- 
tuates the rose odor Be careful not to 
get a drop too much, oi it will predomi- 
nate over the rose. 


Violet Tooth Powder. — 


Precipitated chalk 
Florentine 01 ns 
Castile soap 
Sugar 

Extract of violet 
Evergreen coloring, R 
tity sufficient 


1 pound 
4 ounces 
1 ounce 
llr ounces 
I ounce 
& F , quan- 


Proceed as in the second formula, dye- 
ing the chalk with the evergreen eoloiing 
to the desired shade before mixing 


in — Precipitated chalk 
Powdered orris 
Powdered cuttlefish 
bone 

Ultramarine 
Geranium lake 
Jasmine 
Oil of neroli 
Oil of bitter al- 
monds 
Vanillin . 

Artificial musk 
(Lautier’s) 
Saccharine 


16 pounds 
4 pounds 

2 pounds 
ounces 
340 grams 
110 minims 
110 minims 

35 minims 
50 grams 

60 grains 
140 grams 


Rub up the perfumes with 2 ounces of 
alcohol, dissolve the saccharine in warm 


water, a<l(I all to the orns. and set aside 
to diy Hull Ihe colors up with water 
and some (balk, and when dry pass al 
through a mixei ami sifter twice to hx'm 
out the color. ^ 


Camphorated and Carbolated Powders 
—A camphorated tooth powder maybe 
made by leaving out the oil of winter- 
green m the first formula and addins? U 
ounc'cs of powder(‘(I (‘amphor ^ ^ 

Carbolated tooth pov\der may like- 
wise be made with the first foimula by 
substituting 2 drachms of liquefied car- 
bolic acid for the oil of wmtergreen 
But the tooth powder gradually loses the 
odor and taste of the acid It is not of 
much utility anyway, as the castile soap 
-n the powder is of far greater antiseptic 
power than the small amount of carbolic 
acid that c*aii safely be combined m a 
tooth powder Soap is one of the best 
antiseptics 

Alkaline salts, borax, sodium bicar- 
bonate, etc , are supeifluous in a powder 
already containing soap The only use- 
ful puipose they might serve is to correct 
acidity of the mouth, ami that end can be 
reached much better by rinsing the 
mouth with a solution of sodium bicar- 
bonate. Acids have no place in tooth 
powders, the Fieneh Codex to the con- 
tiary notwithstanding 


Peppermint as a Flavor. ^In France 
and all over Europe^ peppermint is the 
popular flavor, as wintergreen is in this 
country 

English apothecaries use su^ar of milk 
and hciivy calcined magnesia in many of 
their tooth powders Neither has any 

E articular virtue as a tooth cleanser, but 
olh aie harmlcSvS Cane sugar is pref- 
erable to milk sugar as a sweetener, and 
saccharine is more efficient, though ob- 
jected to by some; it should be used 
in the proportion of 2 to 5 grains to 
the pound of powder, and great care 
taken to have it thoroughly distributed 
throughout. 

An antiseptic tooth powder, containing 
the antiseptic ingredients of listerine, is 
popular in some localities. 

IV. — Precipitated chalk . 1 pound 

Castile soap . . .5 drachms 

Borax . .... 3 drachms 

Thymol . 20 grams 

Menthol 20 grams 

Eucalyptol 20 grams 

Oil of wmtergreen 20 grams 

Alcohol . i ounce 


Dissolve the thymol and oils in the 
alcohol, and triturate with the chalk, and 
proceed as in the first formula. 
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One fault with this powder is the dis- 
agreeable taste of the thymol This 
may be omitted and the oil of winter- 
green increased to the improvement of 
the taste, but with some loss of antisep- 
tic power 

Antiseptic Powder. — 

V — Boric acid . 50 parts 

Salicylic acid . 50 parts 

Dragon’s blood. 20 parts 

Calcium carbon- 
ate 1,000 parts 

Essence spearmint. 12 parts j 

Reduce the dragon’s blood and cal- I 
cium carbonate^ to the finest powder, j 
and miK the ingredients thoroughly, j 
The powder should be used twice a day, 
or even oftener, in bad cases It is es- 
pecially recommended in cases where 
the enamel has become eroded from the 
effects of iron 

Menthol Tooth Powder. — Menthol 
leaves a cool and pleasant sensation in 
the mouth, and is excellent for fetid 
breath. It may be added to most for- 
mulas by taking an equal quantity of oil 
of wmtergreen and dissolving in alcohol 
Menthol .. 1 part 

Salol . 8 parts 

Soap, grated fine. 20 parts 
Calcium carbonate. 20 parts 
Magnesia carbonate 60 parts 
Essential oil of mint. 2 parts 
Powder finely and mix. If there is 
much tartar on the teeth it will be well 
to add to this formula from 10 to 20 
parts of pumice, powdered very finely. 

Tooth Powders and Pastes. — Although 
the direct object of these is to keep the 
teeth clean and white, they also prevent 
decay, if it is only by force of mere clean- 
liness, and in this way (and also by re- 
moving decomposing particles of food) 
tend to keep the breath sweet and whole- 
some. The necessary properties of a 
tooth powder are cleansing power un- 
accompanied by any abrading or chemi- 
cal action on the teeth themselves, a cer- 
tain amount of antiseptic power to enable 
it to deal with particles of stale food, and 
a complete absence of any disagreeable 
taste or smell. These conditions are 
easy to realize in practice, and there is a 
very large number of efiScient and good 
powders, as well as not a few which are 
apt to injure the teeth if care is not taken 
to rinse out the mouth very thoroughly 
after using These powders include some 
of the best cleansers, and have hence 
been admitted in the following recipes, 
mostly taken from English collections. 


I — Chaicoal and sugar, equal weights. 

Mix and flavor with clove oil. 

II — Charcoal 156 parts 

Red kino 156 parts 

Sugar 6 parts 

Flavor with peppermint oil 

III — Charcoal 270 parts 

Sulphate of 

quinine 1 part 

Magnesia 1 part 

Scent to liking 

IV — Charcoal 30 parts 

Cream of tar- 
tar 8 parts 

Yellow cin- 
chona bark 4 parts 

Sugar . 15 parts 

Scent with oil of cloves 

V — Sugar 120 parts 

Alum 10 parts 

Cream of tar- 
tar . 20 parts 

Cochineal 3 parts 

VI — Cream of tar- 
tar . 1,000 parts 

Alum 100 parts 

Carbonate of 

magnesia 875 parts 

Sugar . 375 parts 

Cochineal 75 parts 

Essence Cey- 
lon cinna- 
mon . . 90 parts 

Essence 

cloves .. 75 parts 

Essence Eng- 
lish p e p- 
perrmnt . 45 parts 

VII. — Sugar 200 parts 

Cream of tar- 
tar 400 parts 

Magnesia 400 parts 
Starch 400 parts 

Cinnamon 32 parts 
Mace 1 1 parts 

Sulphate of 

quinine.. 16 parts 
Carmine. 17 parts 

Scent with oil of peppermint and oE of 

rose. 

Vin. — Bleaching pow- 
der . 11 parts 

Red coral.. . 12 parts 

IX — Red cinchona 

bark . 12 parts 

Magnesia - . 50 parts 

Cocliineal . 9 parts 

Alum . ... 6 parts 

Cream of tar- 
tar .... 100 parts 
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JHlnglish pep- 

penmnt oil. i parts 

Cinnamon oil ^ parts 

Grind the first five ingredients sepa- 
rately, then mix the alum with tlie cochi- 
neal, and then add to it the cream of tar- 
tar and the hai'k In the meantime the 
magnesia is mixed with the essential oils^ 
and finally the whole mass is mixed 
through a very fine silk sieve 

X. — Wh itewood 

charcoal 250 parts 

Cinchona 

bark . 125 parts 

Sugar 250 parts 

Peppermint 

oil 12 parts 

Cinnamon oil 8 parts 

XI — Precipitated 

chalk 750 parts 

Cream of tar- 
tar 250 parts 

Florence or- 
ris root 250 parts 

Sal ammoniac 60 parts 

Ambergiis 4 parts 

Cinnamon 4 parts 

Coriander 4 parts 

Cloves 4 parts 

Rosewood 4 parts 


XII — D r a g o n ’ s 

blood 250 parts 

Cream ot tai- 
tar 30 parts 

Florence oi- 

nsioot 30 parts 

Cinnamon 16 paits 

Cloves 8 paits 


‘ XIII. — Precipitated 
chalk 

D r a g o n ^ s 
blood 

Red sandal- 
wood. 

Alum 
Orris root 
Cloves 
Cinnamon 
Vanilla 
Rosewood 
Gamine lake 
Carmine 


500 parts 

250 parts 

125 parts 
125 parts 
250 imrts 
15 parts 
15 parts 
8 parts 
15 parts 
250 parts 
8 paits 


XIV — Cream of tar- 
tar 150 paits 

Alum^ . , 25 parts 

Cochineal. 12 parts 

* Cloves 25 parts 

Cinnamon 25 parts 

Rosewood . 6 parts 

^eent with essence of rose. 


XV.--Coral .. . 
Sugar. 

Wood char- 
coal 

Essence of ver- 
vain 

XVI —Pieeniitatcd 
chalk. 

On IS root 
(hu mine 
Sugar 

Essence of 
rose 

Essence of ne- 
roli 

XVn — C inch o n a 
bark 
Chalk 
Myrrh 
Ouis root 
Cinnamon 
Cai bonale of 
ammonia 
Oil of cloves 

XVIIL— Gum arable 
(hitch . 
Licorice juice 
Caseanlla 
Mastic . 

Orris root 
Oil of cloves 
Oil of pepper- 
mint 

E X t r a c t of 
amber . 

E X t r a c t of 
musk . . 

XlX.-Chalk 

Ciitjlebone 
(3rri.s root. 
Beigamot oil 
T^emou oil. 
Neroli oil 
Portugal oil 


20 parts 
20 parts 

0 parts 

1 part 


500 parts 
500 parts 
1 part 

1 part 

4 parts 

4 parts 

50 parts 
100 parts 
50 parts 
100 parts 
50 parts 

100 parts 

2 parts 

30 parts 
SO parts 
550 parts 
20 parts 
20 parts 
20 parts 

5 parts 

15 parts 
5 parts 

5 parts 

200 parts 
100 parts 
100 parts 
2 parts 
4 parts 

1 part 

2 parts 


XX —Borax . 50 parts 

Chalk 100 parts 

Myrrh 25 paits 

Orris root. 22 parts 

Cinnamon 25 parts 


XXI — Wood char- 
coal . 30 parts 

White honey 30 parts 
Vanilla sugar 30 parts 
Cinchona 

bark . . 16 parts 

Flavor with oil of peppermint 


XXII. — Syrup of 33°B. 38 parts 

C'uttlebone 200 parts 
Carmine lake 30 parts 
English oil of 
"peppermint 5 part^^ 
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XSIII — Red coral 50 parts 

Cmnanion 12 parts 

Cochineal 6 parts 

Alum parts 

Honey 125 parts 

Water 6 parts i 

Triturate the cochineal and the alum i 
with the water Then, after allowing 
them to stand for 24 hours, put in the 
honey, the coral, and the cinnamon 
When the effervescence has ceased, 
which happens in about 48 hours, flavor 
with essential oils to taste 

XXIV.— Well-skimmed 

honey 50 parts 

Syrup of pep- 
permint 50 parts 

Orris root 12 parts 

Sal ammoniac 12 parts 

Cream of tar- 
tar 12 parts 

Tine t u r e of 

cinnamon 3 parts 

Tincture of 

cloves 3 parts 

Tincture of 

vanilla 3 parts 

Oil of clones 1 part 

XXV — Cream of tar- 
tar 120 parts 

Pumice. 120 parts 

Alum 30 parts 

Cochineal 30 parts 
Bergamot oil 3 parts 
Clove 3 parts 

Make to a thick paste with honey or 
sugar 

XXVI —Honey 250 parts 

Precipit a t e d 

chalk 250 parts 

Orris root 250 parts 
Tincture of 

opium 7 parts 

Tincture of 

myrrh 7 parts 

Oil of rose 2 parts 

Oil of cloves 2 parts 
Oil of nutmeg 2 parts 

XXVH —Florentine or- 
ris . 6 parts 

Magn e s 1 u m 

carbonate 2 parts 
Almond soap 12 parts 
Calcium car- 
bonate 60 parts 

Thymol . 1 part^ 

Alcohol, quantity sufficient 
Powder the solids and miv. Dissolve 
the thymol in as little alcohol as possible, 
and add perfume in a mixture in equal 
parts eff oil of peppermint, oil of clove. 


oil of lemon, and oil of eucalyptus 
About 1 mmim of each to every ounce of 
powder will be suflScient 

XX Vm — Myrrh, 10 parts, sodium 
chloride, 10 parts, soot, 5 parts, soap, 
5 parts, lime carbonate, 500 parts 

XXIX — Camphor, 5 parts, soap, 10 
parts, saccharine, 0.25 parts, thymol, 

0 5 parts, lime carbonate, 500 parts 
Scent, as desired, with rose oil, sassafras 
oil, wintergreen oil, or peppermint oil. 

XXX — Powdered camphor, 6 parts, 
myrrh, 15 parts, powdered PeruMan 
bark. 6 parts; distilled water, 12 parts, 
alcohol of 80° F , 50 parts Macerate 
the po waders in the alcohol for a w^eek and 
then Alter 

XXXI — Soap, 1, saccharine, 0 025, 
thymol, 0 05, hme carbonate, 50, sassa- 
fras essence, enough to perfume 

XXXII — Camphor, 0 5, soap, 1, sac- 
charine, 0 025; calcium carbonate, 50; 
oil of sassafras, or cassia, or of gaul- 
theria, enough to perfume. 

XXXIII — Myrrh, 1, sodium chloride, 
1, soap, 50, bme carbonate, 50, rose oil 
as required 

XXXIV — Precipitated calcium car- 
bonate, 60 j^arts, quinine sulphate, 2 
parts, saponine, 0 1 part; saccharine, 
0 1 part, carmine as required, oil of 
peppermint, sufficient 

XXXV — Boracic acid, 100 _ parts; 
powdered starch, 50 parts; quinine hy- 
drochlorate, 10 parts, saccharine, 1 part; 
vanillin (dissolved in alcohol), 1 5 parts 

Reutral Tooth Powder. — Potassium 
chlorate, 200 parts, starch, 200 parts; 
carmine lake, 40 parts, saccharine (m 
alcoholic solution), 1 part, vamDm (dis- 
solved in alcohol), 1 part 

Tooth Powder for Children. — 
Magnesia carbonate 10 parts 

Medicinal soap 10 parts 

Sepia pow’der 80 parts 

Peppermint oil, quantity suflBcient 
to flavor 

Flavorings for Dentifrice. — 

I — Sassafras oil, true 1 drachm 

Pinus pumilio oil 20 minima 

Bitter orange oil 20 minims 

Wintergreen oil 2 minims 

Anise oil 4 minims 

Rose geranium oil 1 mmim 

Alcohol . . 1 ounce 

Use according to taste. 

II — Oil of peppermint^ 

English ... 4 parts 

03 of aniseed - , ^ parts 
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Oil of clove ... 1 part 

Oil of cinnamon 1 part 

Saffron ... 1 part 

Deodorized alcohol . 350 parts 
Water . 300 parts 

Or, cassia, 4 parts, and vanilla, ^ part, 
may be substituted for the saffron 

LIQUID DENTIFRICES AND TOOTH 
WASHES: 

A French Dentifnce. — I — A prepara- 
tion which has a leputation in France as 
a hquid dcntifncc is composed of alco- 
hol, 96 per cent, 1,000 parts; Mitcham 
peppermint oil, 30 parts, aniseed oil, 5 
parts; oil of Acorus calamus, 0 5 parts 
Finely powdered cochineal and cream of 
tartar, 5 parts each, are used to tint the 
solution The mixed ingredients are set 
aside for 14 days before filtering 

Sozodont — 

II — ^The hquid tooth preparation 
“Sozodont” IS said to contain Soap 
powder, 60 parts, glycerine, 60 parts; 
alcohol, 360 parts, water, 220 parts, oils 
of peppermint, of aniseed, of clover, and 
of cinnamon, 1 part each; oil of winter- 
green, 1-200 part 

III — ^Thymol . . 2 grains 

Benzoic acid . 24 grains 

Tmeture eucalyptus. 2 drachms 
Alcohol quantity sufficient to 
make 2 ounces 

Mix Sig . A teaspoonful diluted with 
half a wineglassful of water. 

IV. — Carbolic acid, puic 2 ounces 

Glycerine, 1,260° 1 ounce 

Oil wintergreen . 6 drachms 

Oil cinnamon 3 drachms 

Powdered cochineal J drachm 
S. V R 40 ounces 

Distilled water . . ,40 ounces 

Dissolve the acid in the glycerine with 
the aid of a gentle heat and the essential 
oils in the spirit, mix together, and add 
the water and cochineal, then let the prep- 
aration stand for a week and filtei. 

A mixture of caramel and cocluneal 
colormg, N. F., gives an agreeable red 
color for saponaceous tooth washes It 
is not permanent, however 

Variations of this formula follow 

V — ^White castile soap 1 ounce 

Tincture of asarum 2 drachms 
Oil of peppermint . } drachm 

Oil of wintergreen . . J drachm 
Oil of cloves . 5 drops 

Oil of cassia ... 5 drops 

Glycenne ... 4 ounces 

Alcohol.. . . 14 ounces 

Water. . . .14 ounces 


VI. — Wliite castile soap . li ouncpq 
Oil of orange lo" 

Oil of cassia 5 mnim 

Oil of wintergreen 15 minims 

Glywrme 3 ounces 

Alcohol 8 ounces 

Water enough to make 1 quart. 

VII — ^White castile soap 3 ounces 

Glycenne 5 ounces 

Water 20 ounces 

Alcohol 30 ounces 

Oil of peppermint 1 drachm 

Oil of wintergreen 1 drachm 

Oil of orange peel , 1 drachm 

Oil of anise . 1 drachm 

Oil of cassia, . 1 drachm 


Beat up the soap with the glycerine^ 
dissolve the oils m the alcohol and add to 
the soap and glycerine Stir well until 
the soap is completely dissolved 


VIII — ^White castile soap. . . 1 ounce 

Orris root 4 ounces 

Rose loaves . 4 ounces 

Oil of rose . J drachm 

Oil of neroh | drachm 

Cochineal | ounce 

Diluted alcohol . 2 quarts 


If the wash is intended simply as an i 
elixir for sweetening the breath, the 
lowing preparation, resemblmg the oele-; 
brated eau dc hotot, will be found very^^ 
desirable: ^ ' 

IX. — Oil of peppermint . . SO minims ' 
Oil of spearmint ... 15 rmnims , 
Oil of cloves ... 5 minims ) 

Oil of red cedar , 

wood. , . 60 minims 

Tmeture of mynrh . 1 ounce 

Alcohol . ... 1 pmt * 

Care must be taken not to confound i 
the oil of cedar tops with the oil of ceda^^ 
wood. The former has an odor like tuitj 
pentine; the latter has the fiagrance of' 
the red cedar wood 

^ For a cleansing wash, a solution of soapf. 
is to be recommended. It may be made after 
the following formula 

X, — ^Wliite castile soap 1 ounce , j 

Alcohol . . 6 ounces 

Glycerine ... 4 ounces 

Hot water ... . 6 ounces 

Oil of peppermint. . . 15 mmims , ^ 
Oil of wintergreen . 20 mininis 

Oil of cloves 5 mmims 

Extract of vamlla. . . J ounce ^ 

Dissolve the soap in the hot water 
add the glycenne and extract of vanifc 
Dissolve the oils in the alcohol, mix to 
solutions, and after 24 hours filter thro« 
paper. 
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It is customary to color such prepara- | 
tions. An agreeable brown-yellow tint 
may be given by the addition of a small 
quantity of caramel A red color may 
be given by cochineal The color will 
fade, but will be found reasonably per- 
manent when kept from strong light. 

TOOTH SOAPS AHD PASTES. 

Tooth Soaps. — 

I — White castile soap 225 parts 

Precipitated chalk 225 parts 

Orris root 225 parts 

Oil of peppermint 7 parts 

Oil of cloves ^ . 4 parts 

Water, a sufficient quantity 

II — Castile soap 100 drachms 

Precipitated chalk 100 drachms 

Powdered orris root 100 drachms 

White sugar 50 drachms 

Rose water . 50 drachms 

Oil of cloves 100 drops 

Oil of peppermint 3 drachms 

Dissolve the soap in water, add the 
rose water, then rub up with the sugar 
with which the oils have been previously 
triturated, the orris root and the pre- 
cipitated chalk 

III — Potassium chlorate, 20 drachms; 
powdered white soap, 10 drachms; pre- 
cipitated chalk, 20 drachms, peppermint 
oil, 15 drops, clove oil, 5 drops; glycer- 
ine, sufficient to mass Use with a soft 
brush. 


Saponaceous Tooth Pastes. — 


I — Precipitated car- 



bonate of hme 

90 

parts 

Soap powder 

30 

parts 

Ossa sepia, pow- 



dered. 

15 

parts 

Tincture of cocame 

45 

parts 

Oil of peppermint 

6 

parts 

Oil of ylang-ylang 

0 3 parts 

Glycerine 

30 

parts 

Rose water to cause 

liquefac- 

tion Carmine 

solution to 

color 



II. — Precipitated car- 



bonate of lime 

150 

parts 

Soap powder 

45 

parts 

Arrowroot 

45 

parts 

Oil of eucalyptus . 

2 

parts 

Oil of peppermint 

1 

part 

Oil of geranium 

1 

part 

Oil of cloves . . 

0 25 parts 

Oil of amcseed . 

0. 

25 parts 


Glycerine . . 45 parts 

Chloroform water to cause lique- 
faction. Carmine solution to 
color. 


Cherry Tooth Paste. — 

III — Clarified honey 100 drachms 

Precipitated chalk 100 drachms 
Powdered orris 

root 100 drachms 

Powdered rose 

leaves , 60 drops 

Oil of cloves . 55 drops 

Oil of mace 55 drops 

Oil of geramum 55 drops 

Chinese Tooth Paste. — 

IV. — Powdered pumice 100 drachms 
Starch 20 drachms 

Oil of peppermint 40 drops 
Carmine J drachm 

Eucalyptus Paste. — Forty drachm® 
precipitated chalk, 11 drachms soap 
powder, 11 drachms when ten starch, 

J drachm carmine, 30 drops oil of pep- 
permint, SO drops oil of geranium, 60 
drops eucalyptus oil, 2 drops oil of 
cloves, 12 drops oil of anise mixed to- 
gether and incorporated to a paste, with 
a mixture of equal parts of glycerine and 
spirit. 

Myrrh Tooth Paste. — 

Precipitated chalk 8 ounces 
Orris . 8 ounces 

White castile soap . 2 ounces 

Borax 2 ounces 

Myrrh . 1 ounce 

Glycerine, quantity sufficient. 
Color and perfume to suit 
A thousand grams of levigated pow- 
dered oyster shells are rubbed up wnth 
12 drachms of cochineal to a homogene- 
ous powder To this is added 1 drachm 
of potassium permanganate and 1 drachm 
boric acid and rubbed well up Foam up 
200 drachms castile soap and 5 drachms 
chemically pure glycerine and mix it with 
the foregoing mass, adding by teaspoon- 
ful 150 grams of boiling strained honey. 
The whole mass is again thoroughly 
rubbed up, adding while doing so 200 
drops honey. Finally the mass should 
be put into a mortar and pounded for an 
hour and then kneaded with the hands 
for 2 hours. 

Tooth Paste to be put in Colki^ble 
Tubes. — 

Calcium carbonate, 

levigated . ^ 100 parts 

Cuttlefish bone, in fine 

powder. . . 25 parts 

Castile soap, old white, 

powdered . . ... 25 parts 

Tincture of carmine, 

ammoniated .... 4 parts 

Simple syrup. . . - 25 parts 
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Menthol ^ parts 

Alcohol . , * , 5 parts 

Attar of rose or other perfume, quan- 
tity sufficient 

Bose water sufficient to make a paste 
Beat the soap with a little rose water, 
then warm until softened, add syrup 
and tincture of carmine Dissolve the 
perfume and menthol in the alcohol and 
add to soap mixture Add the solids 
and incorporate thoroupfhly Finally, 
work to a proper consistency for ffihnj): 
into collapsible tubes, adding watei, if 
necessary 

MOUTH WASHES. 

I. — Quillaia bark 125 parts 
Glycerine 95 parts 

Alcohol. 155 parts 

Maceiate for 4 da>s and add 
Acid, carbol 

cryst 4 parts 

Ol. geranii 0.6 parts 

01 caryophyll 0 6 parts 

Ol. rosie 0 6 parts 

Ol cmnam 0 6 parts 

Tinct latanhue 45 parts 

Aqua rosae 900 parts 

Macerate again for 4 days and filter 
Thymol 20 parts 

Peppermint oil 10 parts 

Clove oil 5 parts 

Sage oil 5 parts 

Marjoram oil . 3 parts 

Sassafras oil 3 parts 

Wiutergreen oil 0 5 parts 

Coumarin 0 5 parts 

Alcohol, dll 1,000 parts 

A teaspoonful in a glass of water, 

XI. — Tincture orris (1 

m 4) . . 1 J parts 

Lavender water . | part 

Tinct. cinnamon 

(1 in 8) 1 part 

, Tinct, yellow cinch 

bark . 1 part 

Bail de cologne. 2 paits 

Orris and Rose. — 

HI — Orris root . . 30 drachms 

Rose leaves 8 drachms 

Soap bark 8 drachms 

Cochineal . , SJ drachms 

Diluted alcohol 475 drachms 
Oil rose ^ , 30 drops 

Oilneroli. , 40 drops 

Myrrh Astringent. — 

IV — Tmeture mynh 125 drachms 
Tincture benzoin 50 drachms 
Tmeture cinchona 8 drachms 
Alcohol . 225 drachms 

Oil of rose SO drops 


Borotonic. — 

V — Acid boric . . . 
Oil wintergrccn. 
Glyeenne 
Alcohol 

Distilled water 
enough to make 

Sweet Sahcyl. — 

VI. — Acid salicylic 
Saccharine. 
Sodium bicar- 
bonate 
Alcohol 

Foaming Orange. — 
VII. — Castile soap 
Oil orange 
Oil cinnamon 
Distilled water 
Alcohol . 

Australian Mint. — 
VIII.—Thymol 

Acid benzoic 
Tincture eucalyp- 
tus . 

Alcohol , 

Oil peppermint 

Fragrant Dentine. — 


parts, , 
10 parts,.; 
no parts 
no parts 

parts ' 


^ parts 
1 part 


1 

200 


part 

parts 


^9 drachM' 
10 drops ‘ 
5 drops " . 
60 drachin^ 
90 drach# 


0 25 parts r 
S parts ft 

15 parts wf 
100 parts 
0 75 parts ^ 


IX — Soap hark . 125 pai 

Glycerine. 95 pai 

Alcohol 155 pai 

Rose water 450 par 
Macerate for 4 days and add: 
Carbolic acid, 
cryst . . 4 parts ^ 

Oil geranium 0 6 parts, f 
Oil cloves . . 0.6 parts!4 

Oil rose 0 6 parts y 

Oil cinnamon 0 6 parts 1 

Tincture rhatany 45 parts 1 

Rose water . 450 parts^p 

Allow to stand 4 days; then filter 
Aromantiseptic. — 

X — Thymol.. 20 pa 

Oil peppermint. 10 pa 
Oil cloves 5 pa 

Oil sage. . , 5 pa 

Oil marjoram. 3 pa 
Oil sassafras . 3 pa 

Oil wintergreen 0 5 pa 
Coumarin , 0 5 pa 

Diluted alcohol 1,000 pa 


•f 

0 parts’! 
0 parts y 
5 parts I 
5 part^ I 
3 pads i 
3 parts M 
0 5 parts J 
0 5 parts,^ 
0 partfl 


The products of the foregoing formii'i^ 
are used in the proportion of 1 teaspoa^ 
ful m a half glassful of water. m 


[ of water. 


Foaming. — ^ M 

XI. — Soap bark, powder 2 ouneeH 
Cochineal powder. 60 
Glycerine ........ 3 
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Alcohol 10 ounces 

Water sufficient 

to make 32 ounces 

Mix the soap, cochineal, glycerine, 
alcohol, and water together, let macerate 
for several days; filter and flavor, if 
same produces turbidity, shake up the 
mixture Tvith magnesium carbonate, and 
filter through paper 
Odonter — 

XII — Soap bark, powder 2 ounces 

Cudbear, powder 4 drachms 

Glycerine 4 ounces 

Alcohol 14 ounces 

Water sufficient 
to make 32 ounces 


Mix, and let macerate with frequent 
agitation, for several days, filter; add 
flavor, if necessary filter again through 
magnesium carbonate or paper pulp. 

Sweet Anise. — 


XIII — Soap bark 
Aniseed 
Cloves 
Cinnamon 
Cochineal 
Vanilla 

Oil of peppermint 
Alcohol 

ater sufficient to 
make 


2 ounces 
4 drachms 
4 drachms 
4 drachms 
60 grains 
60 grains 
1 drachm 
16 ounces 

32 ounces 


Reduce the drugs to coarse powder, 
dissohe the oil of peppermint in the 
alcohol, add equal parts of water, and 
macerate therein the powders for 5 to 6 
days, with frequent agitation; place in 
percolator and percolate until 32 fluid- 
ounces ha\e been obtained Let stand for 
a week and filter through paper; if neces- 
sary to make it perfectly bright and 
clear, shake up with some magnesia, 
and again filter. 

Saponaceous. — 

XIV — White castile soap 2 ounces 

Glycerine . 2 ounces 

Alcohol.. .. Bounces 

Water . . 4 ounces 

Oil peppermint. . 20 drops 

Oil w intergreen 30 drops 
Solution of carmine N F. suffi- 
cient to color. 

Dissolve the soap in the alcohol and 
water, add the otner ingredients, and 
filter- 

XV- — ^Crystallized c a r- 

bohcacid 4 parts 

Eucalyptol 1 part 

Salol . . ..... 2 parts 

Menthol 0.25 parts 

Thymol . . - . 0 1 part 

Alcohol 100 parts 

Dye with cochineal (1 J per cent). 


Jackson’s Mouth Wash.^-Fresh lemon 
peel, 10 parts, fresh sweet orange peel, 
10 parts, angebca root, 10 parts, guaia- 
cum wood, 30 parts, balsam of Tolu, 12 
parts, benzoin, 12 parts, Peruvian bal- 
sam, 4 parts, myrrh, 3 parts, alcohol (00 
per cent), 500 parts. 

Tablets for Antiseptic Mouth Wash. — 
Heliotropme, 0 01 part, saccharine, 
0 01 part, salicylic acid, 0 01 part; men- 
thol, 1 part; milk sugar, 5 parts. These 
tablets may be dyed green, red, or Mue, 
with chlorophyll, cosine, and indigo car- 
mine, respectively. 


Depilatories 

Depilatory Cream. — The depiIator5 
cream largely used in New York hospi- 
tals for the removal of hair from the skin 
previous to operations: 

I. — Barium sulphide. 3 parts 

Starch ^ 1 part 

Water, sufficient quantity. 

The mixed powders are to be made 
into a paste with water, and applied in a 
moderately thick layer to the parts to be 
denuded of hair, the excess of the latter 
having been previously trimmed off with 
a pair of scissors. From time to time a 
small part of the surface should be ex- 
amined, and when it is seen that the 
hair can be removed, the^ mass should 
be washed off. The barium sulphide 
should be quite fresh. It can be pre- 
pared by making barium sulphate and 
its own weight of charcoal into a paste 
with linseed oil, rolling the paste into the 
shape of a sausage, and placing it upon a 
bright fire to incinerate Wmen it has 
ceased to burn, and is a white hot mass, 
remove from the fire, cool, and powder 

The formula is given with some re- 
serve, for preparations of this kind are 
usually unsafe unless used with great 
care * It should be removed promptly 
when the skin begins to burn. 


II — Barium sulphide. . 25 parts 

Soap . 5 parts 

Talc ... ... 35 parts 

Starch . ... 35 parts 

Benzaldehy de s u f - 

ficient to make . 120 parts 


Powder the solids and mix. To nse^ 
to a part of this mixture add S parts of 
water, at the time of its application, a^ 
with a camel’s-hair pencil paint the mix- 
ture evenly over the spot to be freed of 
hair. Let remain in contact with tke 
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skin for 5 minutes, then wash off with a 
sponfi^e, and m the course of 5 minutes 
lonj^er the hair will come off on slight 
friction with the sponge 

Strontium sulpliide is an efficient de- 
pilatory A convenient f oi m of applying 
It IS as follows 

III, — Strontium sulphide 2 parts 

Zinc oxide 3 parts 

1 * 0 wdcred starch 3 paits 

Mix well and keep in the diy state un- 
til wanted for use, taking then a sufficient 
quantity, forming into a paste with warm 
water and applying to tne surface to be 
deprived of hair Allow to remain from 
1 to 5 imnutcs, according to the nature 
of the hair and skin, it is not advisable 
to continue the application longer than 
the last named period Remove in all 

cases at once when any caustic action is 
felt After the removal of the paste, 
scrape the skin gently but firmly with a 
blunt-cdg d blade (a paper knife, for in- 
stance) until the loosened hair is re- 
moved Then immediately wash the 
denuded suiface well with warm water, 
and apply cold cream or some similar 
emollient as a dressing 

By weight 

IV. — Alcohol 12 parts 

Collodion 35 parts 

Iodine 0 75 parts 

Essence of turpen- 
tine 15 parts 

Castor oil . 2 parts 

Apply with a brush on the affected 
parts for 3 or 4 days in thick coats 
When the collodion plaster thus formed 
is pulled off, the hairs adhere to its inner 
surface 

V, — Rosin sticks are intended for the 
removal of bans and are made from colo- 
phony with an admixture of 10 per cent 
of yellow wax The sticks are heated 
like a stick of sealing wax ffntil soft or 
semi-hquid (142° F ). and lightly applied 
on the place from which the hair is to be 
removed, and the mass is allowed to cool 
These rosin sticks are said to give good 
satisfaction. 

BERTHINGS, VERIFICATION OF: 

See Watchmakers' Formulas 

BESILVERING: 

See Plating 


DETERGENTS: 

See Cleaning Preparations and Meth- 
ods 


PHOTOGRAPHie 

See Photogiaphy 

DEXTRIN PASTES ATO MUCh 
LAOES * 

See Adhesives 

DIAL CEMENTS: 

See Adhesives, under Jewelers’ Qt 
ments 

DIAL CLEANERS: 

See Cleaning Preparations and Metli, 
ods 

DIAL REPAIRING: 

See Watchmakers’ Formulas. 

BIAMALT: 

See Milk 

DIAMOND TESTS* 

See also Gems and Jewelers’ For- ? 
mulas 

To Distinguish Genuine Diamonds.-^ 
If characters oi marks of any kind are ^ 
drawn with an aluminum pencil on glass, 
porcelain, or any substance containing | 
silex, the inaiks cannot be erased by f 
rubbing, however encigetic the friction,^ | 
and even acids wull not cause them to dis^ | 
appear onliiely, unless the surface is eni f 
tirely freed from gicasy matter, ivliicli ^ 
can be accomplished by rubbing witltil 
whiting and pushing a moistened clotli I 
over the surface at the time of writing^? 
So, in order to distinguish the truedia-J 
moud fiom the false, it is necessary only | 
to wipe the stone carefully and trace a | 
hue on it with an aluminum pencil, and’l 
then rub it briskly with a moistened clotk 
If the line continues visible, the stone i|| 
surely false If, on the contrary, the ston^ I 
IS a true diamond, the line will disapp^^l 
without leaving a trace, and without in|| 
jury to the stone. | 

The common test for recognizing the 4 
diamond is the file, which docs not cutikl 
though it i caddy attacks imitatioiisi| 
There are other stones not affected by| 
the file, but they have characteristics of| 
color and other elfccts by which theyarw 
readily distinguished S 

This test should be confirmed byl 
others From the following the reade|r| 
can select the most convenient, m 

A piece of glass on which the edge of || 
diamond is drawn, will be cut with<w 
much pressure; a slight blow is suffl 
cient to separate the glass An 
tion may scratch the glass, but this 
not be cut as with the diamond 
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If a small drop of water is placed upon 
the face of a diamond and moved about 
by means of the point of a pm, it will 
preserve its globular form, provided the 
stone IS clean and dry If the attempt is 
made on glass, the drop will spread 
A diamond immersed in a glass of 
water will be distinctly visible, and will 
shine clearly through the liquid The 
imitation stone will be confounded with 
the water and will be nearly invisible 
By looking through a diamond wnth a 
glass at a black point on a sheet of white 
paper, a single distinct point will be seen 
Several points, or a foggy point will ap- 
pear if the stone is spurious 

Hydrofluoric acid dissolves all imita- 
tions, but has no effect on true diamonds 
This acid is kept in gutta-percha bot- 
tles 

For an eye practiced in comparisons 
it is not difficult to discern that the facets 
in the cut of a true diamond are not as 
regular as are those of the imitation, for 
in cutting and polishing the real stone an 
effort is made to preserve the original as 
much as possible, preferring some slight 
irregularities m the planes and edges to 
the loss in the weight, for we all know 
that diamonds are sold by weight In an 
imitation, however, whether of paste or 
another less valuable stone, there is al- 
ways an abundance of cheap material 
which may be cut away and thereby 
form a perfect-appearing stone. _ 

Take a piece of a fabric, striped red 
and white, and draw the stone to be 
tested over the colors. If it is an imi- 
tation, the colors will be seen through it, 
while a diamond will not allow them to 
be seen 

A geniune diamond, rubbed on wood 
or metal, after having been previously 
exposed to the light of the electric arc, 
becomes phosphorescent in darkness, 
which does not occur with iimtations. 

Heat the stone to be tested, after giving 
it a coating of borax, and let it fall into 
cold water. A diamond will undergo 
the test without the slightest damage; 
the glass will be broken in pieces 

Fmally, try with the fingers to crush 
an imitation and a genuine diamond be- 
tween two coins, and you will soon see 
the difference. 

BIAMOHD CEMEITT: 

See Adhesives, under Jewelers’ Ce- 
ments. 

DIARRHEA M BIRDS: 

See Veterinary Formulas. 

DIARRHEA REMEDIES: 

See Cholera Remedies. 


Die Venting. — Many pressmen have 
spent hours and days in the endeavor to 
produce sharp and full impressions on 
figured patterns If all the deep recesses 
in deep-figured dies are vented to allow 
the air to escape ■when the blow is 
struck, it will do much to obtain perfect 
impressions, and requires only half the 
force that is necessary in unvented dies. 
This is not known in many shops and 
consequently this little air costs much m 
po\ver and worry 


DIGESTIVE POWDERS AND TAB- 
LETS. 

I. — Sodium bicarbonate 93 parts 

Sodium chlorate 4 parts 

Calcium carbonate 3 parts 

Pepsin 5 parts 

Ammonium carbon- 
ate 1 part 


II. — Sodium bicarbonate 1520 parts 
Sodium chlorate 5 parts 

Sal physiologic (see 

below) 4 parts 

Magnesium carbon- 
ate 10 parts 


HI — Pepsin. 

(U S P ) 
Pancreatin 
Diastase 
Acid, lactic 
Sugar of milk 


saccharated 

10 drachms 
10 drachms 
50 drachms 
40 drops 
. 40 drachms 


IV. — Pancreatin 3 parts 

Sodium bicarbonate. 15 parts 
Milk sugar 2 parts 


Sal Physiologicum. — The formula for 
this ingredient, the so-called nutritive 
salt (N ahrsah), is as follows. 


Calcium phosphate 

40 

parts 

Potassium sulphate. 

2 

parts 

Sodium phosphate 
Sulphuric, precipita- 

20 

parts 

ted 

5 

parts 

Sodium chlorate 
Magnesium phos- 

60 

parts 

phate 

Carlsbad salts, arti- 

5 

parts 

ficial 

60 

parts 

Silicic acid 

10 

parts 

Calcium fluoride. 

2i parts 

Digestive Tablets. — 



Powdered double re- 



fined sugar 

300 parts 

Subnitrate bismuth 

60 parts 

Saccharated pepsin 

45 parts 

Pancreatin 

45 parts 

Mucilage . 

35 parts 

Ginger 

30 parts 

Mix and divide into suitable sizes. 
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' I , 

WOGBIT DEVELOPER: 

Bee Photography 

DIP FOR BRASS: 

Sec l^laling and Brass 

DIPS: 

Sec Metals 

DIPS FOR CATTLE* 

See Disinfectants and Veterinary For- 
mulas, 

DISH WASHING: 

See Household Formulas 


Disinfectants 


Disinfecting Fluids. — 

I — Creosote 

Rosin, powdered 
Caustic soda lye, 38° 
Tw 

Boiling water ^ 
Methylated spirit 
Black treacle 


40 gallons 
50 pounds 

9 gallons 
H gallons 
1 gallon 
14 pounds 


Melt the rosin and add the creosote, 
run m the lyes, then add the matter and 
methylated spirit mixed together, and 
add the treacle, boil all till dissolved and 
mix well together 


II — Hot water 120 pounds 

Caustic soda lye, 38° 

B 120 pounds 

Rosm 300 pounds 

Creosote 450 pounds 

Boil togethei the water, lye, and rosin, 
till dissolved, tuin off steam and shr m 
the creosote, keep on steam to nearly 
boiling all the time, but so as not to boil 
over, until thoroughly mOorporated. 

Ill — Fresh - made soap 

(hard yellow) 7 pounds 

Gas tar 21 pounds 

Water, with 2 pounds 

soda 21 pounds 

Dissolve soap (cut in fine shavings) 
in the gas tar, then add slowly the soda 
and water which has been dissolved. 


IV. — Rosm , 1 cwt. 

Caustic soda lye, 18° 

B , 16 gallons 

Black tar oil . J gallon 

Nitro ‘naphthalene 
dissolved in boiF 
mg water (about 
i gallon) , 2 pounds 

Melt the rosin, add the caustic lye; 
then stir in the tar oil and add the nitro-, 
naphthalene 


V —Camphor 

Caibohe aeJul 
per cent) 

Aqua, ammonia 
Soft salt water 

To be diluted when 


1 ounce 
(75 

ounces 
10 drachms ^ 
S drachms ’ 
leqiured for use. 


VI —Heavy lar oil 10 gallons 'i 

Caustic soda dis- 
solved in 5 gallons 
water 600° F 30 pounds 

]\h\ the soda lyes with Ihe oil, and heat^l 
the mivline geutlv ^^lth constant stir- | 
ling, add, when pist on the boil, SO'I 
pounds of refuse fat or tallow and goJ 
pounds of soft soap; continue the heaf^l 
until thoroughly saponified, and adIC 
A\ater gr.idually to make up 40 gallons J 
Let it settle, then decant the clear liquid*'^ 


Disinfecting Fluids or Weed-Killers.-. I 
1 —Cold water, 20 gallons, powderedJ 
rosm, 56 pounds, creosote oil, 40 gallons; | 
sulphuiic acid, I gallon, caustic soda lye, ^ ^ 
30° B , 9 gallons 

Heat water and dissolve the rosm,' \ 
then add creosote and boil to a brown' 4 
mass and shut off steam, next run 
sulphuiic acid and then the lyes (1 


II 


40 gallons 


56 pounds-’ 
24 1 ■■ 

10 

24 pounds^ 


-Water 

Powdered black 
rosm. 

Sulphuric acid 
Creosote , . . 

Melted pitch 
Pearlash boiled m 

10 gallons water. 56 pounds 

Boil water and dissolve rosin and aci| 
then add creosote and boil well agaii^ 
add pitch and run m pearlash soluti^J 
(boiling) , then shut off steam. 


III. (White).— Water, 40 
turpentine, 2 gallons, ammonia, 

Ion, carbolic crystals, 14 pounds, causfei 
lyes, 2 gallons, white sugar, 60 pou 
dissolved m 40 pounds water. 

Heat^ water to boiling, and add 
turpentine, next ammonia, and then cal 
bolic crystals Stir well until thorougl^ 
dissolved, and add lyes and sugar soh 
tion 


DISINFECTING POWDERS 


1, — Sulphate of iron 
Sulphate of zinc . 
Gale bark, po\%dcr 
Tar 
Oil 


100 parts 
50 parts 
40 parts 
5 parts 
5 parts , . 


11 — Mix together chloride of lime,^^ 
burnt umber, add water, and setonplatj 



disinfectants 


^63 


Blue Sanitary Powder — 

Powdered alum -2 pounds 

Oil of eucalyptus 12 ounces 

Rectified spirits of 

tar 6 ounces 

Rectified spirit of 

turpentine 2 ounces 

Ultramarine blue 

(common) | ounces 

Common salt 14 pounds 

Mix alum with about 3 pounds of salt 
in a large mortar, gradually add oil of 
eucalyptus and spirits, then put in the 
ultramarine blue, and lastly remaining 
salt, mixing all well, and passing through 
a sieve 

Carbolic Powder. (Strong) — Slaked 
lime in fine pov der, 1 cwt , carbolic acid, 
75 per cent, 2 gallons 

Color with aniline dye and then pass 
through a moderately fine sle^e and put 
into tins or casks and keep air-tight 

Pink Carbolized Sanitary Powder. — 
Powdered alum 6 ounces 

Powdered green cop- 
peras 5 pounds 

Powdered red lead 5 pounds 

Calvert’s No 5 car- 
bolic acid. 12 J pounds 

Spirit of turpentine 14 pounds 
Calais sand 10 pounds 

Slaked lime 60 pounds 

Mix carbolic acid with turpentine and 
sand, then add the other ingredients, 
lastly the slaked lime and, after mixing, 
pass through a sieve It is advisable to 
use lime that has been slaked some time. 

Cuspidor Powder. — Peat rubble is 
ground to a powder, and 100 parts put 
into a mixing machine, which can be 
hermetically sealed Then 15 parts of 
blue vitriol are added either very finely 
pulverized or in a saturated aqueous so- 
lution Next are added 2 parts of forma- 
lin, and lastly 1 part of ground cloves, 
orange peel, or a sufficient quantity of 
some volatile oil, to give the desired per- 
fume The mixing machine is then 
closed, and kept at work until the con- 
stituents are perfectly mixed; the powder 
is then ready to be put up for the market. 
Its purpose is to efliect a rapid absorption 
of the sputum, with simultaneous de- 
struction of any microbes present, and to 
prevent decomposition and consequent 
unpleasant odors. 

Deodorants for Water-Closets. — 

I — Ferric chloride 4 parts 

Zinc chionde. . ^ 5 parts 

Aluminum chloride. S parts 


Calcium chionde 4 parts 

Magnesium chloride 3 parts 
TV ater sufficient to 

make 90 parts 

Dissolve, and add to each gallon 10 
grains thymol and \ ounce oil of rose- 
mary, prcMously dissohed in about 6 
quarts of alcohol, and filter 

II — Sulphuric acid, 

fuming 90 parts 

Potassium perman- 
ganate 45 parts 

Water 4,200 paits 

Dissolve the permanganate in the 
water, and add under the acid. This is 
said to be a most povertul disinfectant, 
deodorizer, and germicide It should 
not be used where theie are metal trim- 
mings 

Formaldehyde for Disinfecting Books, 
Papers, etc — The property of formal- 
dehyde of penetrating all kinds of paper, 
even when folded together in several 
layers, may be utilized for a perfect dis- 
infection of books and letters, especially 
at a temperature of 86° to 122° F in a 
closed room The degree of penetra- 
tion as well as the disinfecting power of 
the formaldehyde depend upon the 
method of generating the gas Letters, 
paper in closed envelopes, are complete- 
ly disinfected only in 12 hours, books in 
24 hours at a temperature of 122° F. 
when 70 cubic centimeters of formo- 
chloral — 17 5 g of gas — per cubic meter 
of space are used. Books must be stood 
up in such a manner that the gas can 
enter from the sides Bacilli of typhoid 
preserve their vitality longer upon un- 
sized paper and on filtering paper than 
on other varieties 

There is much difference of opinion 
as to the disinfecting and deodorizing 
power of formaldehyde when used to 
disinfect wooden tierces While some 
have found it to answer well, others 
have got variable results, or failed of 
success The explanation seems to be 
that those who have obtained poor 
sults have not allowed time for the dis- 
infectant to penetrate the pores of the 
wood, the method of application bei^ 
wrong. The solution is thrown into the 
tierce, wffiich is then steamed out at once, 
whereby the aldehyde is volatilized be- 
fore it has had time to do its work II 
the formal and the steam, instead of 
being used in succession, were used ^ 
gether, the steam would carry the dk- 
infectant into the pores of the wood* 
But a still better plan is to give the aide* 
hyde more time. ^ 
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Another point to be remembered in all 
cases of disinfection by formaldehyde is 
that a mechanical cleansing must pre- 
cede the action of the antiseptic If 
there are thick deposits of organic mat- 
ter which can be easily dislodged with a 
scrubbing brush, they can only be dis- 
infected by the use of large quantities 
of formaldehyde used during a long period 
of time 

General Disinfectants — 

I —Alum 10 ounces 

Sodium carbonate 10 ounces 

Ammonium chloride 2 ounces 

Zinc chloride 1 ounce 

Sodium chloride 2 ounces 

Hydrochloric acid, quantity suffi- 
cient 

Water to make 1 gallon 

Dissolve the alum in one half gallon 
of boiling water, and add the sodium 
caibonate, then add hydrochloric acid 
until the precipitate foimed is dissolved 
Dissolve the other sail in water and add 
to the previous solution Finally add 
enough water to make the whole measure 
1 gallon, and filter 

In use, this is diluted with 7 parts of 
water 

II — For the Sick Room. — In using 
this ventilate frequently Guaiac, 10 parts, 
eucalyptol, 8 parts, phenol, 6 parts, men- 
thol, 4 parts, thymol, 2 parts, oil of 
cloves, 1 part, alcohol of 90 per cent, 
370 parts 

Atomizer Liquid for Sick Rooms. — 

III — Eucalyptol 10' 

Thyme oil 5 parts 

Lemon oil BY by 

Lavender oil 5 ^8*“ 

Spirit, 90 per cent 110^ 

To a pint of water a teaspoonful for 
evaporation 

Nou-Poisonous Sheep Dips — Paste, — 

1 — Creosote (containing 
15 per cent to 20 
er cent of car- 
olic acid) 2 parts 

Stearine or Yorkshire 

grease , 1 part 

Caustic soda lyes, 
specific gravity, 

1340 1 part 

Black rosin, 5 per cent to 10 per 
cent. 

Melt the rosin and add grease and soda 
lyes, and then add creosote cold 

II — Creosote 1 part 

Crude hard rosin oil 1 part 

Put rosm oil in copper and heat to 


about 220° F , and add as much caustic 
soda powder, 98 per cent strength, as the 
oil will take up The quantity depends 
upon the amount of acetic acid m the 
oil If too much soda is added it will 
remain at the bottom When the rosin 
oil has taken up the soda add creosote, 
and let it stand ’ 

Odorless Disinfectants. — 


I — Feme chloride 4 parts 

Zinc chloride 5 parts 

Aluminum chlonde 5 parts 

Calcium chloride 4 parts 

Manganese chloride 3 parts 

Watei 69 parts 


If desiicd, 10 grams thymol and 2 
fiuidrachms oil of losemary, previously 
dissolved in about 12 fiuidrachms of al- 
cohol, may be added to each gallon 


II — Alum 10 parts 

Sodium caibonate 10 parts 
Ammonium chloride 2 parts 
Sodium chloride 2 parts 
Zinc chloride 1 part 

Hydiochlonc acid, sufficient 
Water 100 parts 


Dissolve the alum m about 50 parts 
boiling water and add the sodium car- 
bonate The resulting precipitate of 
aluminum hydrate dissolve with the aid 
of ]ust sufficient hydrochloric acid, and 
add the other ingredients pieviously dis- 
solved in the remainder of the water. 

Ill — Mercuiic chloride 1 part 

Cupric sulphate 10 parts 

Zinc sulphate 50 parts 

Sodium chloride 65 parts 

Water to make 1,000 paits 

Paris Salts — The disinfectant known 
by this name is a mixture made from the 
following recipe 

Zinc sulphate 49 parts 

Ammonia alum 40 parts 

Potash permanga- 
nate . 1 part 

Lime 1 pait 

The ingredients are fused together, 
mixed with a little calcium chloride, 
and perfumed with thymol 

Platt^s Chlorides — 

I — Aluminum sulphate 6 ounces 

Zinc chloride ounces 

Sodium chloride 2 ounces 
Calcium chloride 3 ounces 
Water enough to make 2 pints 

II — A more elaborate formula for 
preparation said to resemble the propn^l 
tary article is as follows: 
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Zinc, in strips 4 ounces 

Lead carbonate 2 ounces 

Chlorinated lime 1 ounce 

Magnesium carbon- 
ate 4 ounce 

Aluminum hydrate 14 ounces 

Potassium hydrate 4 ounce 

Hydrochloric acid 16 ounces 

Water 16 ounces 

Whiting, enough 

Dissolve the zinc in the acid, then add 
the other salts singly in the order named, 
letting each dissolve before the next is 
added When all are dissolved add the 
water to the solution, and after a couple 
of hours add a little whiting to neutralize 
any excess of acid, then filter 

Zinc chloride ranks very low among 
disinfectants, and the use of such solu- 
tions as these, by gi\ung a false sense of 
security from disease germs, may be the 
means of spreading rather than of check- 
ing the spread of sickness. 


Disinfecting Coating. — Carbolic acid, 
2 parts, manganese, 3 parts, calcium 
chloride, 2 parts; china clay, 10 parts, 
infusorial earth, 4 parts , dextrin, 2 
parts, and water, 10 parts. 


DISTEMPER IN CATTLE: 
See Veterinary Foimulas 


DIURETIC BALL' 

See Veterinary Formulas 

DOC APPLICATIONS: 

See Insecticides. 

DOC BISCUIT. 

The waste portions of meat and tallow, 
including the skin and fiber, have for 
years been imported from South Ameri- 
can tallow factories in the form of blocks 
Most of the dog bread consists principally 
of these remnants, chopped and mixed 
with flour They contain a good deal of 
firm fibrous tissue, and a large percent- 
age of fat, but are lacking in nutritive 
salts, which must be added to make good 
dog bread, just as in the case of the meat 
flour made from the waste of meat ex- 
tract factories The flesh of dead ani- 
mals is not used by any reputable manu- 
facturers, for the reason that it gives a 
dark color to the dough, has an unpleas- 
ant odor, and if not properly sterilized 
would be injurious to dogs as a steady 

Wheat flour, containing as little bran 
as possible, is generally used, oats, rye, 
or Indian meal being only mixed in to 


make special varieties, or, as m the case 
of Indian meal, for cheapness Rye 
flour would give a good flavor, but it 
dries slowly, and the biscuits would have 
to go through a special process of drying 
after baking, else they 'would mold and 
spoil Dog bread must be made from 
good "wheat flour, of a medium sort, 
mixed with 15 or 16 per cent of sw'eet, dry 
chopped meat, w ell baked and dried like 
pilot bread or crackers This is the rule 
for all the standard dog bread on the 
market There are admixtures which 
affect more or less its nutntne \alue, 
such as salt, vegetables, chopped bones, 
or bone meal, phosphate of lime, and 
other nutritive salts In preparing the 
dough and in baking, care must be taken 
to keep it light and porous 

DOG DISEASES AND THEIR REME- 
DIES: 

See Veterinary Formulas. 

DOG SOAP: 

See Soap 

DONARITE: 

See Explosives 

DOORS, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods 

DOSES FOR ADULTS AND CHILDREN. 

The usual method pursued by medical 
men in calculating the doses of medicine 
for children is to average the dose in 
proportion to their approximate weight 
or to figure out a dose upon the assump- 
tion that at 12 years of age half of an 
adult dose will be about right. Calcu- 
lated on this basis the doses for those 
under 12 will be in direct proportion to 
the age in years plus 12, divided into the 
age By this rule a child 1 year old 
should get 1 plus 12, or 13, dividing 1, 
or of an adult dose If the child is 
2 years old it should get 2 plus 12, or 14, 
dividing 2, or 4 of an adult dose. A child 
of 3 years should get 3 plus 12, or 15, 
dividing 3, or i of an adult dose. A chfld 
of 4 should get 4 plus 12, or 16, dividing 
4, or J of an adult dose 

As both children and adults vary 
materially in size when of the same age 
the calciflation by approximate weights 
IS the more accurate way. Taking tjbe 
weight of the a\ erage adult as 150 pounds, 
then a bo\, man, or woman, whatexer 
the age, weighing only 75 pounds should 
receive onlj one-half of an adiflt dose, 
and a man of 300 pounds, provided his 
■weight IS the result of a properly propor- 
tioned body, and not due to mere adi^s^ 
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tissue, should be double that of the aver- 
age adult If the weight is due to lucre 
fat or to some diseased condition of the 
body, such a calculation would be cntiic- 
ly wrong The object of the calculation 
fs to get as nearly as possible to the 
amount of dilution the dose undergoes in 
the blood or in the intestinal contents of 
the patient Each volume of blood sliould 
receive exactly the same dose in order to 
give the same results, other conditions 
being equal 

OOSE TABLE FOR VETERINARY 
PURPOSES: 

See Veteiinaiy Formulas 

DRAWINGS, PRESERVATION OF. 

Working designs and sketches are eas- 
ily soiled and rendered unsuitable for 
further use This can be easily avoided 
by coating them with collodion, to which 
9A per cent of stearme fiom a good stearme 
candle has been added Lay the drawing 
on a glass plate or a boaid, and pour on 
the collodion, as the photographei treats 
his plates After 10 or 20 minutes the 
design will be diy and pcifectly white, 
possessing a dull luster, and being so well 
protected that it may be washed off with 
water without fear of spoiling it 

DRAWINGS, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 

DRIERS: 

See Siccatives, 

DRILLING, LUBRICANT FOR: 

See Lubricants 

DRINKS FOR SUMMER AND WINTER : 
See Beverages 

jDROP^ TABLE OF: 

See Tables 


DRYING OILS: 

See Oil. 

DRY ROT: 

, * See Rot. 

DUBBING FOR LEATHER: 

See Lubricants 

DUST-LAYING: 

See Oil. 

DUST PREVENTERS AND DUST 
CLOTHS: 

. See Household Formulas 


Dyes 

In accordance with the requirements 
of dyeis, many of the lollowmg recipes 
dcN(ii))e dyes for large quantities of 
goods, but to make them equally adapted 
for the use of piivate families they are 
usually given in even quantities, so that 
It IS an easy mattei to asccitam the quan- 
tity ol matenals leqjuned lor dyeing, when 
once the weight ot the goods is known, 
the quantity of matenals used being re- 
duced in propoition to the smaller quan- 
tity of goods 

Employ sott water foi all dyeing pur- 
poses, if it can be procured, using 4 gal- 
lons water to 1 pound of goods, for lamer 
quantities a little loss water will do Let 
all the implements used iii dyeing be kept 
perfectly clean Prepaie the goods by 
scouring well with soap and water, wash- 
ing out the soap well, and ’ ; -i 
water, befoie immcivSion " ‘ . 

moidant Goods should be well aired, 
iinscd, and properly hung up after dye- 
ing Silks and fine goods should be ten- 
derly handled, otherwise injury to the 
fabric will lesult 

Amline Black. — Water, 20 to 30 parts, 
chlorate of potassa, 1 part, sal ammo- 
niac, 1 part, chloride of copper, 1 part, 
aniline and hydrochloric acidf, each 1 part, 
previously mixed together It is essen- 
tial that the prepaiation should be acid, 
and the more acid it is the more rapid 
will be the production of the blacks, if 
too much so, it may^ injure the fabric, 
The fabric or yarn is dried m agiing^ 
rooms at a low temperature for 24 hours, 
and wmshed afterwards. 

Black on Cotton. — For 40 pounds 
goods, use sumac, 30 pounds, boil | of ap 
hour, let the goods steep overnight, and 
immerse them in limewater, 40 minutes, 
lemove, and allow them to dnp J of ^n 
hour; add coppeias, 4 pounds, to the sumac 
liquor, and dip 1 hour more, next work 
them through limewater for 20 minutes, 
then make a new dye of logwood, 20 
pounds, boil 2i hours, and enter the 
goods 3 hours; then add bichromate of 
potash, 1 pound, to the new dye, and dip 
1 hour more. Work m clean cold water 
and dry out of the sun. 

Black Straw Hat Varnish. — Best aLf 
cohol, 4 ounces, pulverized black sealil 
ing wax, 1 ounce Place in a phial, an^ 
put the phial into a warm place, stirring^ 
or shaking occasionally until the wax isj 
dissolved. Apply it when warm befor|| 
the fire or in the sun. This makes 
beautiful gloss 
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Ctirome Black for Wool. — For 40 
pounds of goods, use blue vitriol, 3 
pounds, boil a short time, then dip the 
wool or fabric | of an hour, airing fre- 
quently Take out the goods, and make 
a dye with logwood, 24 pounds, boil 4 
hour, dip } of an hour, air the goods, and 
dip J of an hour longer, then wash m 
strong soapsuds A good fast color 

Black Bye on Wool, for Mixtures. — 
For 50 pounds of wool, take bichromate 
of potash, 1 pound, 4 ounces; ground 
argal, 15 ounces, boil together and put 
in the fabric, stirring tv ell, and let it re- 
main m the dye 5 hours Take it out, 
rinse slightly in clean Tvater, then make a 
new dye, into which put logwood, 
pounds Boil 1} hours, adding cham- 
ber lye, 5 pints Let the fabric remain 
in all night, and wash out m clean water 

Bismarck Brown. — Mix together 1 
pound Bismarck, 5 gallons Tvater, and 
I pound sulphuric acid. This paste 
dissolves easily in hot tv ater and may be 
used directly for dyeing A liquid dye 
may be prepared by making the bulk of 
the above mixture to 2 gallons with alco- 
hol. To dye, sour with sulphuric acid; 
add a q^uantity of sulphate of soda, im- 
merse tne wool, and add the color by 
small portions, keeping the temperature 
under 212° F. Very interesting shades 
may be developed by combining the color 
witn indigo paste or picric acid 

Chestnut Brown for Straw Bonnets. — 
For 25 hats, use ground sanders, IJ 
pounds, ground curcuma, 2 pounds; 
powdered gallnuts or sumac, | pound, 
rasped logwood, ^ pound Boil to- 
gether with the hats in a large kettle (so 
as not to crowd), for 2 hours, then with- 
draw the hats, rinse, and let them re- 
main overnight in a bath of mtrate of 
4° Be , when they are washed A darker 
brown may be obtained by increasing the 
quantity of sanders To give the nats 
me desired luster, they are brushed with 
a brush of couchgrass, when dry. 

Cumamon or Brown for Cotton and 
Silk.^ — Give the goods as much color, 
from a solution of blue vitriol, 2 ounces, 
to water, 1 gallon, as they will take up 
in dipping 15 minutes, then turn them 
through hmewater. This will make a 
beautiful sky blue of much durability. 
The fabnc should next be run through a 
solution of prussiate of potash, 1 ounce, 
to water, 1 gallon 

Brown Bye for Cotton or Linen, — Give 
the pieces a mixed mordant of acetate of 
alumina and acetate of iron, and then 


dye them in a bath of madder, or madder 
and fustic When the acetate of alu- 
mina predominates, the dye has an 
amaranth tint A cinnamon tint is ob- 
tained by first giTing a mordant of alum, 
next a madder bath, then a bath of fustic, 
to which a little green copperas has been 
added. 

Brown for Silk. — Dissolve annatto, 
1 pound, pearlash, 4 pounds, m boiling 
water, and pass the silk through it for 2 
hours; then take it out, squeeze tv ell, 
and dry Next give it a mordant of 
alum, and pass through a bath of bra- 
zil wood, and afterwards through a bath 
of logTvood, to which a little green cop- 
peras has been added; wring it out and 
dry, afterwards rinse well 

Brown Bye for Wool — This may be 
induced by a decoction of oak bark, with 
variety of shade according to the quan- 
tity employed If the goods be first 
passed through a mordant of alum the 
color will be brightened. 

Brown for Cotton — Catechu or terra 
japonica gives cotton a brown color, 
blue vitriol turns it to the bronze; green 
copperas darkens it, when applied as a 
mordant and the stuff is boiled in the 
bath Acetate of alumina as a mordant 
brightens it The French color Car- 
melite IS given with catechu, 1 pound; 
verdigris, 4 ounces; and sal ammoniac, 
5 ounces. 

Bark Smiff Brown for Wool. — For 50 
pounds of goods, take camwood, 10 
pounds, boil for 20 minutes, then dip the 
goods for I of an hour; take them out, 
and add to the dye, fustic, 25 pounds, 
boil 12 minutes, and dip the goods f of 
an hour; then add blue vitriol, 10 ounces, 
copperas, 2 pounds, 8 ounces, dip again 40 
minutes. Add more copperas if the 
shade is required darker 

Brown for Wool and Silk. — Infusion 
or decoction of walnut peels dyes wool 
and silk a broTvn colo”, ^vnich is bright- 
ened by alum Uo-'C-cliestniit peels 
also impart a brown color; a mordant of 
muriate of tin turns it on the bronze, and 
sugar of lead the reddish brown. 

Alkali Blue and NichoIson^s Blue. — 
Dissolve 1 pound of the dye in 10 gallons 
boiling water, and add this by small por 
tions to the dye bath, which should 
rendered alkaline by borax. The fabric 
should be well worked about between 
each addition of the color. The tem- 
perature must be kept under^ 212° F 
To develop the color, wash with 
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and pass through a bath containing 
sulphuric acid. 

Anilme Blue. — To 100 pounds of fabric, 
dissolve 1 1 pounds aniline blue m 3 
quarts hot alcohol, strain through a filter, 
and add it to a bath of 130° F , also 10 
pounds Glauber’s salts, and 5 pounds 
acetic acid. Immerse the goods and 
handle them well for 20 minutes Next 
heat slowly to 200° F ; then add 5 

f ounds sulphuric acid diluted with water 
^et the whole boil 20 minutes longer, 
then rinse and dry If the aniline be 
added in 2 or 3 proportions during the 
process of coloring, it will facilitate the 
evenness of the color. 

Blue on Cotton. — For 40 pounds of 
goods, use coppeias, 2 pounds, boil and 
dip 20 minutes, dip in soapsuds, and 
return to the dye 3 or 4 times, then 
make a new bath with prussiate of pot- 
ash, i pound; oil of vitriol, I]- pints, 
boil i^hour, rinse out and dry 

Sky Blue on Cotton. — For 60 pounds 
of goods, blue vitriol, 5 pounds Boil a 
short time, then enter the goods, dip 3 
hours, and transfer to a bath of strong 
hmewater A fine brown color will be 
imparted to the goods if they are then 
put through a solution of prussiate of 
potash. 

Blue Dye for Hosiery. — One hundred 
pounds of wool are colored with 4 pounds 
Guatemala or 3 pounds Bengal indigo, 
in the soda or wood vat Then boil in 
a kettle a few minutes, 5 pounds of cud- 
bear or 8 pounds of archil paste, add 1 
pound of soda, or, better, 1 pail of urine, 
then cool the dye to al)oiit 170° F and 
enter the wool Handle well for about 
20 minutes, then take it out, cool, rinse, 
and dry It makes no difference 
whether the cudbear is put in before or 
after the indigo Three ounces of ani- 
line purple dissolved m alcohol, J pint, 
can be used instead of the cudbear 
Wood spirit is cheaper than alcohol, and 
is much used by dyers for the purpose of 
dissolving aniline colors It produces a 
very pretty shade, but should never be 
used on mixed goods which have to be 
bleached 

Dark-Blue Dye. — ^This dye is suitable 
for thibets and lastings. Boil 100 pounds 
of the fabric for 1 J hours in a solution of 
alum, 25 pounds, tartar, 4 pounds, mor- 
dant, 6 pounds, extract of indigo, 6 
pounds; cool as usual Boil in fresh 
water from 8 to 10 pounds of logwood, 
in a bag or otherwise, then cool the dye 
to 170° F. Reel the fabric quickly at 


first, then let it boil strongly for 1 hour 
Wue ** ^ imitation of indigo 

Saxon Blue.— For 100 pounds thibet 

or comb yam, use alum, 20 pounds* 
Cl earn of tartar, 3 pounds, mordant 2 
pounds; extract of indigo, 3 pounds ’or 
carmine, 1 pound, makes a better color 
When all is dissolved, cool the kettle to 
180° F ; enter and handle quickly at 
first, then let the fabiic boil J hour, or 
until even Long boiling dims'the color 
Zephvr worsted yarn ought to be pre- 
pared, first, by boding it in a solution 
of alum and sulphuric acid; the indigo 
IS added afterwards. ° 

Logwood and Indigo Blue.--For 100 
pounds of cloth Color the cloth first by 
one or two dips m the vat of mdigo blue, 
and rinse it well, and then bod it in a 
solution of 20 pounds of alum, 2 pounds 
of half-refined tartar, and 5 pounds of 
mordant, for 2 hoius, finally take it out and 
cool In fresh water bod 10 pounds of 
good logwood for half an hour in a bag 
or otherwise, cool off to 170° F before 
entering Handle well over a reel, let it 
bod for half an hour, then take it out, 
cool and rinse This is a very film 
blue. 

Blue Purple for Silk, — For 40 pounds 
of goods, take bichromate of potash, 8 
ounces, alum, 1 pound, dissolve all and 
bring the water to a boil, and put m the 
goods; bod 1 hour Then empty the 
dye, and make a new dye with logwood, 
8 pounds, or extract of logwood, 1 pound 
4 ounces, and bod in this 1 hour longer 
Grade the color by using moie or less 
logwood, as dark or light color is wanted 

Blue Purple for Wool. — One hundred 
pounds of wool are first dipped m the 
blue vat to a light shade, then boded in 
a solution of 15 pounds of alum and 3 

E oimds of half -refined tartar, for H 
ours, the wool taken out, cooled, and 
let stand 24 hours Then bod m fresh 
water 8 pounds of powdered cochineal 
for a few minutes, cool the kettle to 170° 
F. Handle the prepared wool m tbs 
for 1 hour, when it is ready to cool, rinse 
and dry By coloring first with cochi- 
neal, as aforesaid, and finishing m the 
blue vat, the fast purple or dahlia, so 
much admired in German broadclothS; 
will be produced Tin acids must not 
be used in this color. 

To Make Extract of Indigo Blue.— 
Take of vitriol, 2 pounds, ana stir into it' 
finely pulverized indigo, 8 ounces, stii?*' 
ring briskly for the first half hour, the^ 
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cover up, and stir 4 or 5 times daily 
for a few days.^ Add a little pulverized 
chalk, stirring it up, and keep adding it 
as long as it foams, it will neutralize the 
acid. Keep it closely corked 

Light Silver Drab. — For 50 pounds of 
goods, use logwood, J pound, alum, about 
the same quantity; boil well, enter the 
goods, and dip them for 1 hour Grade 
the color to any desired shade by using 
equal parts of logwood and alum. 

GRAY DYES: 

Slate Dye for Silk. — For a small quan- 
tity^ take a pan of warm water and 
about a teacupful of logwood liquor, 
pretty strong, and a piece of pearlash the 
size of a nut, take gray-colored goods 
and handle a little in this liquid, and it is 
finished. If too much logwood is used, 
the color will be too dark. 

Slate for Straw Hats. — First, soak in 
rather strong warm suds for 15 minutes 
to remove sizing or stiffening; then rinse 
in warm water to get out the soap. 
Scald cudbear, 1 ounce, in sufficient 
water to cover the hat; work it in this 
dye at 180® F , until a light purple is 
obtained. Have a vessel of cold water, 
blued with the extract of indigo, J ounce, 
and work or stir the bonnet in this until 
the tint pleases Dry, then rinse out 
with cold water, and dry again in the 
shade. If the purple is too deep in shade 
the final slate will be too dark. 

Silver Gray for Straw. — For 25 hats, 
select the whitest hats and soften them 
in a bath of crystallized soda to which 
some clean limewater has been added 
Boil for 2 hours in a large vessel, using 
for a bath a decoction of the follow- 
ing: Alum, 4 pounds, tartaric acid, | 
pound; some ammoniacal cochineal, 
and carmine of indigo A little sulphuric 
acid may be necessary in order to neu- 
tralize the alkali of the cochineal dye. If 
the last-mentioned ingredients are used, 
let the hats remain for an hour longer in 
the boiling bath, then rinse in slightly 
acidulated water. 

Dark Steel. -j-Mix black and white 
wool together in the proportion of 50 
pounds of black wool to 7^ pounds of 
white For large or small" quantities, 
keep the same proportion, mixing care- 
fully and thoroughly. 

GREEN DYES: 

Aniline Green for Silk. — ^Iodine green 
or night green dissolves easily in warm 
water. For a liquid dye 1 pound maj^ be 
dissolved in 1 gallon alcohol, and mixed 


with 2 gallons water, containing 1 ounce 
sulphuric acid 

Aniline Green for Wool. — Prepare two 
baths, one containing the dissolved dye 
and a quantity of carbonate of soda or 
borax In this the wool is placed, and 
the temperature raised to 212® F. A 

f rayish green is produced, which must 
e brightened and fixed in a second bath 
of water 100° F , to which some acetic 
acid has been added Cotton requires 
preparation by sumac. 

Green for Cotton. — For 40 pounds of 
goods, use fustic, 10 pounds, blue vitriol, 
10 ounces; soft soap, 2^ quarts, and log- 
wood chips, 1 pound 4 ounces Soak 
the logwood overnight in a brass vessel, 
and put it on the fire in the morning, 
adding the other ingredients. When 
quite hot it is ready for dyeing; enter the 
goods at once, and handle well Differ- 
ent shades may be obtained by letting 
part of the goods remain longer in the 
dye. 

Green for Silk. — ^Boil green ebony in 
water, and let it settle. Take the clear 
liquor as hot as the hands can bear, and 
handle the goods m it until of a bnght 
yellow. Take w^ater and put in a little 
sulphate of indigo; handle goods in this 
till of the shade desired. The ebony may 
previously be boiled in a bag to prevent 
it from sticking to the silk. 

Green for Wool and Silk. — Take equal 
quantities of yellow oak and hickory 
bark, make a strong yellow bath by 
boiling, and shade to the desired tint by 
adding a small quantity of extract of 
indigo. 

Green Fustic Dye — For 50 pounds of 
goods, use 50 pounds of fustic with alum^ 
11 pounds Soak in water until the 
strength is extracted, put in the goods 
until of a good yellow color, remove the 
chips, and add extract of indigo in smaH 
quantities at a time, until the color is 
satisfactory. 

PURPLE AND VIOLET DYES: 

Aniline Violet and Purple. — Acidulate 
the bath by sulphuric acid, or use sul- 
phate of soda; both these substances 
render the shade bluish Dye at 212® F. 
To give a fair middle shade to 10 pounds 
of wool, a quantity of solution equal U> 
J to f ounces of the solid dye will be re- 
quired. The color of the dyed fabric is 
improved by washing in soap and water, 
and then passing through a bath souredl 
by sulphuric acia- 

Pnrple. — For 40 pounds of goods, use 
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alum, 3 pounds; muriate of tin, 4 tea- 
cups, pulvcn/.ed cocluneal, 1 pound; 
cream of tart«ir, 2 pounds Boil the 
alum, tin, and cream of tartar, for 20 
minutes, add the cochineal and boil 5 
minutes; immerse the goods 2 hours; re- 
move and enter them m a new dye com- 
posed of brazil wood, 3 pounds; log- 
wood, 7 pounds, alum, 4 pounds, and 
muriate or tin, 8 cupfuls, adding a little 
extract of indigp. 

Purple for Cotton. — Get up a tub of 
hot logwood liquor, enter 3 pieces, give 
them 5 ends, and hedge out Enter 
them in a clean alum tub, give them 5 
ends, and hedge out. Get up another 
tub of logwood liquor, enter, give them 
5 ends, and hedge out, renew the alum 
tub, give 5 ends in that, and finish. 

Purple for Silk. — For 10 pounds of 
goods, enter the goods in a blue dye bath, 
and secure a light- blue color, dry, and 
dip in a warm solution containing alum, 
2^ pounds Should a deeper color be 
required, add a little extract of indigo 

Solferino and Magenta for Woolen, 
Silk, or Cotton. — For 1 pound of woolen 
goods, magenta shade, 90 grains, apothc- 
canes’ weight, of aniline red, will be re- 
quired. Dissolve in a little warm alco- 
hol, using, say, 6 fliudouuces, or about 6 
gilh alcohol per ounce of aniline Many 
avers use wood spirits because of its 
cheapness. For a solferino shade, use 
64 grains aniline red, and dissolve m 4 
ounces alcohol, to each 1 pound of goods. 
Cold water, 1 quart, will dissolve these 
small quantities of aniline red, but the 
cleanest and quickest way will be found 
^ using the alcohol, or wood spirits. 
Clean the cloth and goods by steeping 
at a gentle heat in weak soapsuds, rinse 
in several masses of clean water and lay 
aside moist. The alcoholic solution of 
aniline is to be added from time to time 
to the warm or hot dye bath, till the color 
on the goods is of the desired shade. 
The goods are to be removed from the 
dye bath before each addition^ of the 
alcoholic solution, and the bath is to be 
well stirred before the goods are re- 
turned The alcoholic solution should 
be first dropped into a little water, and 
well mixed, and the mixture should then 
t>e' strained into the dye bath. If the 
color is not dark enough after working 
from 20 to 30 minutes, repeat the re- 
moval of the goods from the bath, and 
the addition of ihc solution, and the re- 
immersion of the goods from 15 to 30 
minutes more, or unlil suited, then re- 
move from the bath and rinse in several 


masses of clean water, and dry in tb’ 
gallons water f™ 
dye bath for 1 pound ot goods; less water ' 
for larger quantities 


Violet for Silk or Wool. —A good violet 
dye inay be given by passing the goods 
first through a solution of verdigris" then 
through a decoction of logwood* and 
lastly through alum water A fast ’violet 
may be given hj dyeing the goods crim- ' 
son with cochineal, without alum or 
tartar, and after rinsing passing them 
through the mdigo vat Linens or cot- ■ 
tons are first galled with 18 per cent of ^ 
gallnuts, next passed through a mordant r 
of alum, iron liquor, and sulphate of ’ 
copper, working them well, then worked ^ 
m a madder bath made with an equal ' 
weight of root, and lastly brightened! 
with soap or soda 


Violet for Straw Bonnets.— Take alum, , 
4 pounds, tartaric acid, 1 pound, chlor- 
ide of Im, 1 pound Dissolve and boA ' 
allowing the hats to remain m the boilings 
solulion 2 hours; then add enough decoc-'^ 
tion of logwood, carmine, and indigo to * 
niduce the desired shade, and rinse finally 
in water in which some alum has been dis- 
solved ? 


Wine Color. — For 50 pounds of goods, I 
use camwood, 10 pounds, and boil 20'' 
minutes, dip the goods 1 hour, boil again, 
and dip 40 minutes, Ihen darken with' 
blue vitnol, 15 ounces, and 5 pounds of’i 
coppeias. I 

Lilac for Silk. — For 5 pounds of silk, s 
use archil, 71 pounds, and mix we|J 
with the hqiioi Make it boil J hour,| 
and dip the silk quickly, then let it cooI,| 
and wash in river water. A fine half j 
violet, or lilac, more or less full, will bet 
obtained ' 

RED, CRIMSON, AND PINK DYES: I 

Aniline Red. — Inclose the aniline itfi 
a small muslin bag Have a kettle (tiii!^ 
or brass) filled with moderately hofj 
water and rub the substance out Then! 
immerse the goods to be colored^ and in! 
a short time they aie done. It improves^ 
the color to wring the goods out of strong^ 
soapsuds befoie putting them in the dye.; 
This is a permanent color on wool or^ 
silk. ffi 


Red Madder. — To 1 00 pounds of f abri<^ 
use 20 pounds of alum, 5 pounds of 
tar, and 5 pounds of muriate of wfi 
When these are dissolved, enter thg 
goods and let them boil for 2 hours, thep 
take out, let cool, and lay overnigW 
Into fresh water, stir 75 pounds of 
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madder, and enter the fabric at 120® F. 
and bring it up to £00® P in the course 
of an hour Handle well to secure even- 
ness, then rinse and dry 

Red for Wool. — For 40 pounds of 
goods, make a tolerably thick paste of 
lac dye and sulphuric acid, and allow it 
to stand for a day. Then take tartar, 4 
pounds, tin liquor, £ pounds 8 ounces, 
and 3 pounds of the paste; make a hot 
bath with sufficient water, and enter 
the goods for | hour, afterwards care- 
fully rinse and dry 

Crimson for Silk. — For 1 pound of 
oods, use alum, 3 ounces, dip at hand 
eat 1 hour; take out and drain, while 
making a new dye, by boiling for 10 
minutes, cochineal, 3 ounces; bruised 
nutgalls, £ ounces, and cream of tartar, 
^ ounce, in 1 pail of water When a 
little cool begin to dip, raising the heat 
to a boil, continuing to dip 1 hour 
W ash and dry 

Aniline Scarlet. — For every 40 pounds 
of goods, dissolve 5 pounds white vitriol 
(siilphate of zinc) at 180® F , place the 
goods m this bath for 10 minutes, then 
add the color, prepared by boiling for a 
few minutes, 1 pound amline scarlet m 
3 gallons water, stirring the same con- 
tinually This solution has to be fil- 
tered before being added to the bath 
The goods remain in the latter for 15 
minutes, when they have become 
browned and must be boiled for another 
half hour in the same bath after the so- 
lution of sal ammoniac The more of 
this is added the deeper will be the shade 

Scarlet with Cochineal. — For 50 poimds 
of wool, yarn, or cloth, use cream of tar- 
tar, 1 pound 9 ounces; cochineal, pul- 
verized, 1£§ ounces; muriate of tin or 
scarlet spirit, 8 pounds After boiling 
the dye, enter the goods, work them well 
for 15 minutes, then boil them 14 hours, 
slowly agitating the goods while boding, 
wash in clean water, and dry out of the 
sun. 

Scarlet with Lac Bye. — For 100 
pounds of fiannel or yarn, take £5 
pounds of ground lac dye, l5 pounds of 
scarlet spirit (made as per directions be- 
low), 5 pounds of tartar, 1 pound of fiav- 
ine, or according to shade, 1 pound of tin 
crystals, 5 pounds of muriatic acid Bod 
all for 15 minutes, then cool the dye to 
170® F. Enter the goods, and handle 
them quickly at first. Let bod 1 hour, 
and rinse whde yet hot, before the gum 
and impurities harden. This color 
stands scocnug with soap better than 


cochineal scarlet. A small quantity of 
sulphuKC acid may be added to dissolve 
the gum. 

Muriate of Tin or Scarlet Spirit. — 
Take 16 pounds muriatic acid, ££° Be.; 

1 pound feathered tin, and water, £ 
pounds The acid should be put in a 
stoneware pot, and the tin added, and 
allowed to dissolve. The mixture should 
be kept a few days before using. The 
tin IS leathered or granulated by melting 
in a suitable vessel, and pouring it from 
a height of about 5 feet into a pailful of 
water. This is a most powerful agent 
in certain colors, such as scarlets, or- 
anges, pinks, etc. 

Pink for Cotton. — For 40 pounds of 
goods, use redwood, £0 pounds, muriate 
of tin, £4 pounds Boil the redwood 1 
hour, turn off into a large vessel, add the 
muriate of tin, and put in the goods 
Let it stand 5 or 10 minutes, and a good 
fast pink will be produced 

Pink for Wool — For 60 pounds of 
oods, take alum, 5 pounds !£ ounces, 
oil and immerse the goods 50 minutes; 
then add to the dye cochineal well pul- 
verized, 1 pound, 4 ounces; cream of 
tartar, 5 pounds, boil and entfer the goods 
while boiling, until the color is satisfac- 
tory 

YELLOW, ORAROE, A20) BROHZE 
BYES: 

Amline Yellow. — This color is slightly 
soluble in water, and for dyers’ use may 
be used directly for the preparation of 
the bath dye, but is best used by dis- 
sohnng 1 pound of dye in £ gallons alco- 
hol Temperature of bath should be 
under £00® F ^ The color is much im- 
proved and brightened by a trace of sul- 
phuric acid 

Yellow for Cotton. — For 40 pounds 
goods, use sugar of lead, 3 pounds 8 
ounces, dip the goods £ hours. Make a 
new dye with bichromate of potash, £ 
pounds, dip until the color suits, wring 
out and dry. If not yellow enough re- 
peat the operation 

Yellow for Silk. — For 10 pounds of 
goods, use sugar of lead, 7 4 ounces; alnna, 

£ pounds ^ Enter the goods, and W 
them remain 1£ hours; remove them, - 
dram, and make a new dye with fu^c, 
10 pounds Immerse until the 
suits ^ 

Orange. — I — For 50 pounds of . 

use argal, S pounds; muriate of fe* I 

a uart; boil and dip 1 hour; 
le dye, fustic, £5 . 
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quarts; and dip again 40 minutes If 
preferred, cochineal, 1 pound 4 .ounces, 
may be used instead of the madder, as a 
better color is induced by it 

IL--- For 40 pounds of goods, use 
sugar of lead, 2 pounds, and boil 15 
minutes. When a little cool, enter the 
goods, and dip for S hours, wring them 
out, make a fresh dye with bichi ornate 
of potash, 4 pounds; madder, 1 pound, 
and immerse until the desiicd color is 
secured. The shade may be varied by 
dipping m limewater 

Bronze. — Sulphate or muriate of man- 
ganese dissolved m water with a little 
tartaric acid imparts a beautiful bron/e 
tint The stuff after being put thiough 
the solution must be turned through a 
weak lye of potash, and afterwards 
through another of chloride of lime, to 
brighten and fix it 

Prussiate of copper gives a bionze or 
yellowish- blown color to silk The piece 
well mordanted with bine vitriol may be 
passed through a solution of prussiate of 
potash 

Mulberry for Silk. —For 5 pounds of 
silk, use alum, 1 pound 4 ounces, dip 50 
minutes, w^sh out, and make a dye with 
brazil wood, 5 ounces, and logwood, 
ounces, bv boiling together. Dip in this 
h hour; tnen add more brazil wood and 
logwood, equal parts, until the color 
suits. 

FEATHER DYES. 

^ I. — Cut some white curd soap in small 
pieces, pour boiling water on them, and 
add a little pearlash When the soap is 
quite dissolved, and the mixture cool 
enough for the hand to bear, plunge the 
feathers into it, and draw them through 
the hand till the dirt appears squeezed 
out of them; pass them tnrough a clean 
father with some blue in it, then rinse 
them in cold water with blue to* give them 
a good color Beat them against the 
hand to shake oft the water, and dry by 
shaking them near a fire When perfect- 
ly dry, coil each fiber separately ^ith a 
blunt knife or ivory folder 

II. — Black. — Immerse fox 2 or 3 days 
in a bath, at first hot, of logwood, 8 
parts, and copperas or acetate of iron, 
1 part. 

HI. — Blue. — Same as II, but with the 
indigo vat 

IV. — Brown,— 'By using any of the 
brown dyes for silk or woolen 

V — Crimson, — A mordant of alum, 
followed by a hot bath of brazil wood, 
afterwards by a w^ak dye of cudbear. 


yi — Piak or Rose. —With safflowei 
orlemoiijuicc 

VII —Plum.— With the red dye fol 
lowed by an alkaline bath ’ 

Vni — Red. — A mordant of alum 
followed by a bath of brazil wood 

IX —Yellow.— A mordant of alum 
followed by a bath of lurmeuc or weld ’ 

X — Green. — Take of verdigris and 
verditer, of each 1 ounce, gum water 
1 pint, mix them well and dip the feath- 
ers, they having been first soaked in hot 
water, into the said mixtuie 

XI — Purple, — Use lake and indigo 
XII —Carnation.— Vermilion and 

smalt 

DYES FOR ARTIFICIAL FLOWERS 

The French employ velvet, fine cam- 
bric, and kid for the petals, and taffeta 
for the leaves Very recently thin plates 
of bleached whalebone have been used 
for some portions of the artificial flowers 

Colors and Stains. — I — Blue.— Indigo 
dissolved in oil of vitriol, and the acid 
partly neutralized with salt of tartar or 
whiting 

II — Green. — A solution of distilled 
verdigris. 

III — Lilac. — Liquid archil. 

IV — Red. — Carmine dissolved in a 
solution of salt of tartar, or m spirts of 
hartshorn 

V — Violet. — Liquid archil mixed with 
a little salt of tartar 

VI. — Yellow.— Tincture of turmeric 
The colors are generally applied with r 
the fingers 

DYES FOR FURS: 

I — Brown. — Use tincture of logwood. 

II — Red — Use ground brazil wood, . 
J pound, water, quarts, cochineah 
I ounce, boil the Ibrazil wood in the 
water 1 hour, stiain and add the cochi- 
neal, boil 15 minutes 

III — Scarlet. — Boil ^ ounce saffron 
111 4 pint of water, and pass over the 
work before applying the red 

IV, — Blue. — Use logwood, 7 ounces; 
blue vitriol, 1 ounce; water, 22 ounces, 
boil 

V — Purple. — Use logwood, 11 ounces; 
alum, 6 ounces; water, 29 ounces 4 

VL — Green. — Use strong vinegar, 1# 
mts, best verdigris, 2 ounces, ground 
ne, sap green, J ounce, mix all t 0 |, 
gether and boil. ^ 
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BYES FOR HATS. 

The hats should he at first strongly 
galled by boiling a long time in a decoc- 
tion of galls with a little logwood so that 
the dye may penetrate into their sub- 
stance, after which a proper quantity of 
vitriol and decoction of logwood, with a 
little verdigris, are added, and the hats 
kept in this mixture for a considerable 
time They are afterwards put into a 
fresh liquor of logwood, galls, vitriol, 
and verdigris, and, when the hats are 
costly, or of a hair which with difiiculty 
takes the dye, the same process is re- 
peated a third time For obtaining the 
most perfect color, the hair or wool is 
dyed blue before it is formed into hats 

The ordinary bath for dyeing hats, em- 
ployed by London manufacturers, con- 
sists, for 12 dozen, of 144 pounds of 
logwood, 12 pounds of green sulphate of 
iron or copperas, 7} pounds verdigris. 
The log'wood having been introduced 
into the copper and digested for some 
time, the copperas and verdigris are 
added in successive quantities, and in 
the above proportions, along with every 
successive 2 or 3 dozen of hats sus- 
pended upon the dripping machine 
Each set of hats, after being exposed to 
the bath with occasional airings during 
40 minutes, is taken off the pegs, and laid 
out upon the ground to be more com- 
pletely blackened by the peroxydize- 
ment of the iron with the atmospheric 
oxygen In 3 or 4 hours the dyeing is 
completed. When fully dyed, the hats 
are well washed in running water 

Straw hats or bonnets may be dyed 
black by boiling them 3 or 4 hours in a 
strong hquor of logwood, adding a little 
copperas occasionally. Let the bonnets 
remain in the liquor all night; then take 
out to dry in the air If the black is not 
satisfactory, dye again after drying. 
Rub inside and out with a sponge 
moistened m fine oil; then block. 

I — ^Red Bye. — Boil ground brazil 
wood in a lye of potash, and boil yo\^ 
straw hats m it. 

II — Blue Bye. — Take a sufficient 
quantity of potash lye, 1 pound of litmus 
or lacmus, ground; make a decoction 
and then put in the straw, and boil it. 

TO BYE, STIFFEN, AKD BLEACH 
FELT HATS. 

Felt hats are dyed by repeated im- 
mersion, drawing and dipping in a hot 
watery solution of logwood, 38 parts; 
green vitriol, 3 parts; verdigris, 2 parts; 
repeat the immersions and drawing with 
exposure to the air 13 or 14 times, or 


until the color suits, each step in the 
process lasting from 10 to 15 minutes 
Aniline colors may be advantageously 
used instead of the above. For a stiffen- 
ing, dissolve borax, 10 parts; carbonate 
of potash, 3 parts, in hot water; then add 
shellac, 50 parts, and boil until all is dis- 
solved, apply with a sponge or a brush, 
or by immersing the hat when it is cold, 
and dip at once in very dilute sulphuric 
or acetic acid to neutralize the alkali and 
fix the shellac Felt hats can be bleached 
by the use of sulphuric acid gas. 

LIQUIB BYE COLORS. 

These colors, thickened with a little 
gum, may be used as inks in writing, or 
as colors to tint maps, foils, artificial 
flowers, etc , or to paint on velvet: 

I — ^Blue. — Dilute Saxon blue or sul- 
phate of indigo with water If required 
for delicate work, neutralize with chalk. 

II — ^Purple. — Add a little alum to a 
strained decoction of logwood. 

III — Green. — Dissolve sa^ green in 
water and add a little alum. 

IV — ^Yellow. — Dissolve annatto in a 
weak lye of subcarbonate of soda or 
potash. 

V. — Golden Color. — Steep French 
berries in hot water, strain, and add a 
bttle gum and alum 

VI. — ^Red. — Dissolve carmine in am- 
monia, or in weak carbonate of potash 
water, or infuse powdered cochineal in 
water, strain, and add a little gum in 
W’ater 

OTCLASSIFIED BYERS’ RECIPES: 

To Cleanse Wool. — Make a hot bath 
composed of water, 4 parts, and urine, 1 
part, enter the wool, teasing and opening 
it out to admit the full action of the 
liquid After 20 minutes’ immersion, 
remove from the liquid and allow it to 
dram, then rinse in clean running water, 
and spread out to dry. The liquid is 
good for subsequent^ operations, only 
keep up the proportions, and use no 
soap. 

To Extract Oil Spots from Fini^d 
Goods. — Saturate the spot with benzine; 
then place two pieces of very soft blotting 
paper under and two upon it, press well 
with a hot iron, and the grease will be 
absorbed 

Hew Mordant for Aniline Colonu — Im- 
merse the goods for some hours in a bath 
of cold water in which chloride or acetate 
of zinc has been dbissolved until the solu- 
tion shows 2® B4. For the wool the 



374 


DYES 


mordanting bath should be at a boiling 
heat, and the goods should also be placed 
in a warm bath of tanmn, 90° F., for half 
an hour. In dyeing, a hot solution of 
the color must be used to which should 
be added, m the case of the cotton, some 
chloride of zinc, and, in the case of the 
wool, a certain amount of tannin solu- 
tion. 

To Render Amline Colors Soluble in 
Water. — A solution of gelatin m acetic 
*acid of almost the consistence of syrups 
is first made, and the aniline in fine is 
gradually added, stirring all the time so 
as to make a homogeneous paste The 
mixture is then to be heated over a water 
bath to the temperature of boiling water 
and kept at that heat for some time 

Limewater for Dyers’ Use. — Put some 
lime, 1 pound, and strong limewater, IJ 
pounds, into a pail of water, rummage 
well for 7 or 8 nuuutes. Then let it 
rest until the lime is piecipitated and the 
water clear, add this quantity to a tubful 
of clear water 

To Renew Old Silks. — Unravel and 
put them in a tub, cover wilh cold water, 
and let them remain 1 hour. Dip them 
up and down, but do not wring, hang up 
to dram, ana iron while very damp. 

Fuller’s Purifier for Cloths. — Dry, 
pulverize, and sift the following ingredi- 
ents: Fuller’s earth, 6 pounds, Ficnch 
chalk, 4 ounces, pipe clay, 1 pound. 
Make into a paste with rectified oil of 
turpentine, 1 ounce, alcohol, 2 ounces; 
melted oil soap, 14 pounds Compound 
the mixture into cakes of any desired size, 
keeping them in water, or small wooden 
boxes. 

To^ Fix Dyes. — ^Dissolve 20 ounces of 
gelatin m water, and add 3 ounces of 
bichromate of potash This is done in a 
dark room. The coloring matter is then 
added and the goods submitted thereto, 
after v Inch I hey are exposed to the action 
of light The pigment thus becomes in- 
soluble m water and the color is fast 

DYES AND DYESTUFFS. 

Prominent among natural dyestuffs is 
the coloring matter obtained from log- 
wood and known as “hsematein ” The 
color-forming substance (or chromogen), 
hBemato\\lin, exists in the logwood 
partly free and partly as a glucoside 
When pure, hsematoxylm forms nearly 
colorless crystals, but on oxidation, es- 
pecially m the presence of an alkali, it 
is converted into the coloring matter 
beematein, which forms colored lakes 
with metallic bases, yielding violets. 


blues, and blacks with various raordaaWj 
Logwood comes into commerce in tbP 
form of logs, chips, and extracts Tlie^‘ 
chips are moistened with water and ex- 1 
posed in heaps so as to induce fermenta* 
tion, alkalies and oxidizing agents being 
added to promote the “curing” or oxida- 
tion When complete and the chips have I 
assumed a deep reddish-brown color, the 
decoction is made which is employed in * 
dyeing. The extract offers convenience 
in transportation, storage, and use Itis j 
now usually made from logwood chips' ! 
that have not been cured The chips areli 
treated in an extractor, pressure often^"! 
being used. The extract is sometimes 1 
adulterated with chestnut, hemlock, and ^ 
quercitron extracts, and with glucose orN? 
molasses 

Fustic IS the heart-wood of certain 
species of trees indigenous to the West' 
Indies and tropical South America 
IS sold as chips and extract, yields a J 
coloiing principle which forms lemomj' 
yellow lakes with alumina and is chiefly j 
used in dyeing wool Young fustic is 
the heart- wood of a sumac native to the ^ 
shores of the Mediterranean, which 
yields an orange-colored lake with alumAl 
Ilia and tin salts. ^ tl 

Cutch, or catechu, is obtained fronll 
the wood and pods of the Acacta caiechh 
and from the betel nut,^ both native 
India Cutch appears in commerce im 
dark-brown lumps, which form a dark^il 
brown solution with water It contaihf 
catechu-tannic acid, as tanmn aaijl 
catechm, and is extensively used rij 
weighting black silks, as a mordant 
certain basic coal-tar dyes, as a brow|| 
dye on cotton, and for calico printing.* J 

Indigo, which is obtamedf from th^| 
glucoside indican existing in the 
plant and in woad, is one of the old^|| 
dyestulfs It is obtained from the pla'ife 
by a process of fermentation and oxidfiffl 
tion Indigo appears m commerce iH 
dark-blue cubical cakes, varying vm 
much in composition as they often c(M| 
tain indigo red and mdigo brown, b« 
sides moisture, mineral matters, ai® 
glutinous substances. Consequently tB 
color varies Powdered indigo dis^olvw 
in concentrated fuming sulphuric 
forming monosulphomc and disulnhoiw 
acids On neutralizing these solutioM 
with sodium carbonate and precipita^# 
the indigo carmine with common s® 
there is obtained the indigo extract, 
ble indigo, and indigo carmine of com 
merce True indigo c'armine is the 
dium salt of the disulphonic acid,^^d| 
when sold dry it is called “indigotine® 

On« of the most important of therec^ 
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acHevements of clieinistry is the synthetic 
production of indigo on a commercial 
scale 

Artificial dyestuffs assumed preponder- 
ating importance with the discovery of 
the iliac color mauve by Perkin in 1856, 
and fuchsme or magenta by Verguin in 
1895, for with each succeeding year other 
colors have been discovered, until at the 
present time there are several thousand 
artificial organic dyes or colors on the 
market Since the first of these were 
prepared from aniline or its derivatives 
the colors were known as “aniline dyes,” 
but as a large number are now prepared 
from other constituents of coal tar than 
aniline they are better called “coal-tar 
dyestuffs ” There are many schemes of 
classification Benedikt-Knecht divides 
them into I, aniline or amine dyes, II, 
henol dyes, III, azo dyes, IV, quino- 
ne and acridine derivatives; V, anthra- 
cene dyes, and VI, artificial indigo 

Of the anthracene dyes, the alizarine is 
the most important, since this is the 
coloring principle of the madder The 
synthesis of alizarine from anthracene 
was effected by Grabe and Liebermann 
in 1868. This discovery produced a 
complete revolution in calico printing, 
turkey-red dyeing, and in the manu- 
facture of madder preparations Madder 
finds to-day only a very limited applica- 
tion in the dyeing of wool. 

In textile dyeing and printing, sub- 
stances called mordants are largely used, 
either to fix or to develop the color on 
the fiber Substances of mineral origin, 
such as salts of aluminum, chromium, 
iron, copper, antimony, and tin, prin- 
cipally, and many others to a less extent 
and of organic origin, like acetic, oxalic, 
citric, tartaric, and lactic acid, sulpho- 
nated oils, and tanmns are employed as 
mordants 

Iron liquor, known as black liquor or 
pyrohgmte of iron, is made by dissolving 
scrap iron in pyroligneous acid It is 
used as a mordant in dyeing silks and 
cotton and in calico printing. 

Red liquor is a solution of aluminum 
acetate in acetic acid, and is produced 
by acting on calcium or lead acetate solu- 
tions with aluminum sulphate or the 
double alums, the supernatant hquid 
forming the red liquor The red liquor 
of the trade is often the sulpho-acetate of 
alumina resulting when the quantity of 
calcium or lead acetate is insufficient to 
completely decompose the aluminum 
salt Ordinarily the solutions have a 
dark-brown color and a strong pyro- 
ligneous odor. It is called red liquor 
because it was first used In dyeing reds. 


It is employed as a mordant by the 
cotton dyer and largely by the printer. 

Ron-Poisonous Textile and Egg Byes 
for Household Use. — The preparation of 
non-poisonous colors for dyeing fabrics 
and eggs at home constitutes a separate 
department in the manufacture of dye- 
stuffs 

Certain classes of aniline dyes may be 
properly said to form the materials The 
essence of this color preparation consists 
chiefly in diluting or weakening the coal- 
tar dyes, made in the aniline factories, 
and bringing them down to a certain 
desired shade by the addition of certain 
chemicals suited to their varying charac- 
teristics, which, though weakening the 
color, act at the same time as the so-called 
mordants. 

The anilines are divided with refer- 
ence to their characteristic reactions into 
groups of basic, acid, moderately acid, 
as well as dyes that are insoluble m 
water. 

In cases where combinations of one or 
more colors^ are needed, only d\es of 
similar reaction can be combined, that is, 
basic with basic, and acid with acid 

For the purpose of reducing the 
original intensity of the colors, and also 
as mordants, dextrin, Glauber’s salt, 
alum, or aluminum sulphate is pressed 
into service Where Glauber’s salt is 
used, the neutral salt is exclusively em- 
ployed, which can be had cheaply and in 
immense quantities in the chemical 
industry Since it is customary to pack 
the color mixtures in two paper boxes, 
one stuck into the other, and moreover 
since certain coal-tar dyes are only used 
in large crystals, it is only reasonable that 
the mordants should be calcined and not 
put up in the shape of crystallized salts, 
particularly since these latter are prone 
to absorb the moisture from the air, and 
when thus wet likely to form a compact 
mass very difficult to dissolve This in- 
convenience often occurs wnlh the large 
crystals of fuchsine and methyl violet. 
Because these two colors are mostly used 
in combination with dextrin to color 
eggs, and since dextrin is also very 
hygroscopic, it IS better in these in- 
dividual cases to employ calcined Glau- 
ber’s salt. In the manufacture of egg 
colors the alkaline coloring coal-tar dyes 
are mostly used, and they are to be found 
in a great variety of shades. 

Of the non-poisonous egg dyes, there 
are some ten or a dozen numbers, new 
red, carmine, scarlet pink, violet, blue, 
yellow, orange, green, brown, black, 
heliotrope, etc , which when mixed will 
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enable the operator to form shades 
almost without number 

The manufacture of the egg dyes as 
earned on in the factory consists in a 
mechanical mixing of basic coal-tar dye- 
stuffs, also some diiect coloring benzi- 
dine dyesluifs, with dextrin in the ratio 
of about 1 pait of aniline dye to 8 parts 
ot dextrin; under certain circumstances, 
accoiding to the concentrated state of the 
dyes, the reducing quantity of the dextrin 
may be greatly increased As reducing 
agents for these colors insoluble sub- 
stances may also be employed A part 
also of the egg dyes are tieated with the 
neutral sulphate, for instance, light 
biilliant gieen, because of its rubbing off, 
is made with dextrin and Glauber’s salt 
in the piopoition of 1 3 3 

For the dyeing of eggs such color mix- 
tures aie preferably employed as contain 
along with the dye piopei a fixing agent 
(dextrin) as well as a medium for the 
supeificial mordanting of the eggshell 
The colois will then be very brilliant 
Here are some recipes 


Color 

Dj estuflf 

Paits 

by 

Weight 

Cit 

Acid 

Dex:- 

trm 

Blue 

Marine blue B N 

3 5 

35 0 

60 0 

Brown 

Veauvm S 

30 0 

37 5 

30 0 

Green 

Brilliant green 0 

13 5 

18 0 

67 5 

Oranae Orange FI 

9 0 

18 0 

75 0 

Reel 

Diamond fuchsine I 3 5 

IS 0 

75 0 

Pmk 

Roam A 

4 5 

— 

90 0 

V lolet 

Methyl violet 6 B 

3 6 

18 0 

75 0 

Yellow 

Naphthol yellow S 13 5 

36 0 

67 5 


Very little of these mixtures suffices for 
dyeing five eggs The coloring matter is 
dissolved m 600 parts by weight of boil- 
ing water, while the eggs to be dyed are 
boiled hard, whereupon they arc placed 
in the dye solution until they seem suffi- 
ciently colored. The dyes should be put 
up ill waxed paper 

Fast Stamping Color. — Rub up sepa- 
rately, 20 parts of cupric sulphate and 20 
parts of amlic hydrochlorate, then mix 
carefully together, after adding 10 parts 
of dextrin The mixture is next ground 
with 5 parts of glycerine and sufficient 
water until a thick, uniform, paste-like 
mass results, adapted for use by means 
of stencil and bnstle-bnish. Aniline 
black IS formed thereby in and upon the 
fiber, which is not destroyed by boiling 

New Mordanting Process. — The or- 
dinary method of mordanting wool with 
a bicnromate and a reducing agent al- 
ways makes the fiber more or less tender, 
and Amend proposed to substitute the 
use of a solution of chromic acid conlain- 
iag 1 to 2 per cent of the weight of the 
wool, at a temperature not exceeding 


148® F , and to treat it afterwards with a 
solution of sodium bisulphite Accord 
ing to a recent French patent, better 
results are obtained with neutral or slight- 
ly basic chiomium sulphocyamde This 
salt, if neutral or only slightly basic, will 
mordant wool at 148° F The double 
sulphocyamde of chromium and ammo- 
nium, got by dissolving chromic oxide iii 
ammonium sulphocyamde, can also be 
used Nevertheless, in older to piecipi- 
tate chromium chromate on the fiber, 
it IS advisable to have a soluble chromate 
and a nitrate present, as well as a soluble 
copper salt and a free acid One ex- 
ample of the process is as follows Make 
the bath with 2 to 3 per cent of ammomo- 
chromium sulphocyamde, one-half of 1 
per cent sodium bichi ornate, one-third of 
1 per cent sodium nitrite, one-third of 1 
per cent sulphate of copper, and 1 5 per 
cent sulphiuic acid — peicentages based 
on the weight of the wool Enter cold 
and slowly heat to about 140® to 150° F 
Then work for half an hour, lift and rinse 
The bath docs not exhaust and can be 
reinforced and used again 

Process for Dyeing m IChaki Colors.— 
Bichromate of potash or of soda, chloride 
of manganese, and a solution of acetate 
of soda or formiate of soda (15° Be ) are 
dissolved successively in equal quan- 
tities 

The solution thus composed of these 
three salts is afterwards diluted at will, 
according to the color desired, con- 
stituting a range from a dark brown to a 
light olive green shade The propor- 
tions of the three salts may be increased 
or diminished, in order to obtain shades 
more or less bister. 

Cotton freed from its impurities by the 
usual methods, then fulled as ordinarily, 
is immeised in the bath After a period, 
varying according to the results desired, 
the cotton, threads, or fabrics of cotton, 
are washed thoroughly and plunged, still 
wet, into an alkaline solution, of which 
the concentration ought never to be less 
than 14® Be This degree of concentra- 
tion IS necessary to take hold of the fiber 
when the cotton comes in contact with 
the alkaline bath, and by the contraction 
which takes place the oxides of chrome 
and of manganese remain fixed in the 
fibers 

This second operation is followed by 
washing in plenty of water, and then the 
cotton is dried in the open air If the 
color IS judged to be too pale, the threads 
or fabrics are immersed again m the 
initial bath, left the necessary time for 
obtaining the desired shade, and then 
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washed, but without passing them through 
an alkaline bath This process furnishes 
a senes of khaki colors, solid to light, to 
fulling and to chlorine. 

LAKES: 

Scarlet Lake — In a vat holding 120 
gallons provided with good agitating ap- 
paratus, dissolve 8 pounds potash alum 
in 10 gallons hot water and add 50 
gallons cold water Prepare a solution of 
2 pounds ammonia soda and add sloTvly 
to the alum solution, stirring all the time. 
In a second vessel dissolve 5 pounds of 
brilliant scarlet aniline, by first making 
it into a paste with cold water and after- 
wards pouring boiling water over it, now’ 
let out steam into the vat until a temper- 
ature of 150° to 165° P is obtained 
Next dissolve 10 pounds barium chloride 
in 10 gallons hot water in a separate 
vessel, add this very slowdy, stir at least 
0 hours, keeping up temperature to the 
same figures Fill up vat with cold water 
and lea\e the preparation for the night 
Next morning the liquor (which should 
be of a bright red color) is drawn off, and 
cold water again added Wash by de- 
cantation 3 times, filter, press gently, and 
make into pulp 

It is very important to precipitate the 
aluminum cold, and heat up before 
adding the dyestuff. The chemicals 
used for precipitating must be added 
very slowdy and w^hile constantly stirring 
The quantity used for the three wash- 
ings is required each time to be double 
the quantity originally used 

I — ^Madder Lakes. — Prepare from 
the root 1 pound best madder, alum 
water (1 pound alum with gallons of 
water), saturated solution of carbonate 
of potash (I pound carbonate of potash 
to I gallon of water) 

The madder root is inclosed in a linen 
bag of fine texture, and bruised with a 
pestle in a large mortar with 2 gallons of 
water (free from lime) added in small 
quantities at a time, until all the coloring 
matter is extracted. Make this liquor 
boil, and gradually pour into the boding 
water solution Add the carbonate of 
jiotash solution gradually, stirring all the 
time. Let the mixture stand for 12 hours 
and drop and dry as required. 

II. — Garancine Process. — This is the 
method usually employed in preference 
to that from the root. Garancine Js pre- 
pared by steeping madder root in sul- 
phate of soda and washing 

Garancine. ... 2 pounds 

Alum (dissolved in a 
little water) , . - 2 pounds 


Chloride of tin . . J ounce 

Sufficient carbonate of potash or 
soda to precipitate the alum. 

Boil the garancine in 4 gallons of pure 
water, add the alum, and continue boding 
from 1 to 2 hours Allow the product to 

E artially settle and filter through flannel 
efore cooling Add to the filtrate the 
chloride of tin, and sufficient of the pot- 
ash or soda solution to precipitate the 
alum, filter through flannel and wash 
well The first filtrate may be used for 
lake of an inferior quality, and the 

f arancme originally employed may also 
e treated as above, when a lake slightly 
inferior to the first may be obtained 


Maroon Lake. — Take of a mixture 
made of* 


J Sapan wood > 
I Lima wood j 
Soda crystals 
Alum 


56 parts 

42 parts 
56 parts 


Extract the color from the woods as for 
rose pink, and next boil the soda and 
alum together and add to the woods 
solution cold This must be washed 
clean before adding to the wood liquor. 


Carnation Lake. — 

Water 42 gallons 

Cochineal 12 pounds 

Salts of tartar . pounds 

Potash alum | pound 

Nitrous acid, nitro- 

munate of tin 44 pounds 

Muriatic acid, nitro- 

muriate of tin 60 pounds 

Pure block tin, mtro- 

muriate of tin 22 pounds 

Should give specific gravity 1.310. 

Boil the water with close steam, taking 
care that no iron touches it; add the 
cochineal and boil for not more lhan five 
minutes, then turn off the steam and add 
salts of tartar and afterwards carefully 
add the alum If it should not rise, put 
on steam until it does, pass through a 
120-mesh sieve into a settling vat, and let 
it stand for 48 hours (not for precipita- 
tion) Add gradually mtromunale of 
tin until the test on blotting paper 
(given below) shows that the separation 
is complete. Draw off clear water after 
it has settled, and filter. To test, rub a 
little of the paste on blotting paper, then 
dry on steam chest or on the hand, and 
if on bending it cracks, too much tin 
has been used. 


To Test the Color to See if it is Pm- 
cmitating. — Put a droo of color on white 
blotting paper, and if tUe color spreads, it 
is not precipitating. If there is a color' 
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less ring around the spot of color it 
shows that precipitation is taking place, 
if the while ring is too stioiig, too much 
has been used 

BLACK LAKES FOR WALL-PAPER 
MANUFACTURE: 

Bluish-Black Lake — Boil well 220 
parts of Domingo logwood in 1,000 
parts of water to which 2 parts of am- 
monia soda have been added; to the boil- 
ing logwood add next 25 parts of green 
vitriol and then 3 5 parts of sodium bi- 
chromate The precipitated logwood 
lake IS washed out well twice and then 
filtered. 

Black Lake Ai. — Logwood extract, 
Sanford, 120 parts, green vitriol, 30 

E arts, acetic acid, 7° Be , 10 parts, sodium 
ichromatc, 16 parts; powdeicd alum, 
20 parts The logwood extract is first 
dissolved in boiling watei and brought 
to 25° Be. by the addition of cold water 
Then the remaining ingredients are 
added in rotation, the salts in substance, 
finely powdered, with constant stirring 
After the precipitation, wash twice and 
filter. 

Aniline Black Lake. — In the precipi- 
tating vat filled with 200 parts of cold 
water enter with constant sprring in the 
order mentioned the following solutions 
kept in readiness: Forty parts of alum dis- 
solved in 800 parts of water, 10 parts of 
calcined soda dissolved m 100 parts of 
water; 30 parts of azo black dissolved in 
1,500 parts of water; 0 6 parts of ‘‘brilliant 
green*'^ dissolved in 100 parts of water, 
0.24 parts of new fiichsine dissolved in 60 
parts of water, 65 parts of barium 
chloride dissolved in 1,250 parts of 
water Allow to settle for 24 hours, wash 
the lake three times and filter it 

Carmine Lake for Wall Paper and 
Colored Papers. — Ammonia soda (98 per 
cent), 57 5 parts by weight, spirits (96 
per cent), 40 parts by weight, corallm 
" (dark), 10 parts by weight, corallm 
tpale), 5 parts by weight, spirit of sal 
ammoniac (16° Be ), 8 parts by weight, so- 
dium phosphate, 30 parts by weight; stan- 
nic chloride, 5 parts by weight; barium 
chloride, 75 parts by weight. Dissolve 
the corallm in the spirit, and filter the 
solution carefully into eight bottles, each 
containing 1 part of the above quantity 
of spirit of sal ammoniac, and let stand 
The soda should meanwhile be dissolved 
in hot water and the solution rim into 
the stirring vat, m which there is cold 
water to the height of 17 inches Add 
the i^odmm phosphate, which has been 
drsfeolved m a copper vessel, then the 


corallin solution, and next the stannic, 
chloride diluted with 3 pailfuls of coW 
water Lastly the barium chloride soln. 
tion IS added The day previous barium 
chloiidc IS dissolved m a cask m as little 
boiling water as possible, and the recep. 
taclc is filled entirely with cold watei 
On the day lollowing, allow the same to 
run m slowly during a peiiod of three- 
fourths of an hour, stir tiU evening, allow 
to settle for 2 days, draw off and filter 

English Pink. — 

Quercitron bark 200 parts 

Lime . 10 parts 

Alum . # 10 parts 

Terra alba , . 300 parts 

Whiting^ . . 200 parts 

Sugar of lead 7 parts 

Put the bark into a tub, slake lime m 
another tub, and add the clear limewater 
to wash the bark, repeat this 3 times, 
letting the balk stand in each water 24 
hours Run liquor into the tub below' 
and add the terra alba and whiting, 
wash well m the top tub and run into- 
liquor below through a hair sieve, stirring 
well 1 

Dissolve the sugar of lead in warm, 
water and pour gently into the tub, stir-) 
riiiff all the time, then dissolve the aliLni| 
and run m while stirring, press slightly,! 
drop, and dry as required 

Dutch Pink. — 

I — Quercitron bark. 200 parts ; 

Lime 20 parts ^ 

Alum , 20 parts , k 

Whiting 100 parts ; 

Terra alba 200 parts 

While sugar of lead 10 parts 

II — Quercitron baik 300 parts 

Lime . . 10 parts 

Alum . 10 parts 

Terra alba . . 400 parts 4* 

Whiting . 100 parts 1 

Sugar of lead 7 parts 

Put the bark into a tub with coli 
water, slake 28 pounds of lime, and afifij 
the limewater to the bark (This draw| 
all the color out of the wood ) Dissolve 
alum m water and run it into bark 
liquor The alum solution must be jusfe 
warm Dissolve sugar of lead and ado 
to above, and afterwards add the term 
alba and whiting The product shouS 
now be m a pulp, and must be dropM 
and dried as required 

Rose Pink. — I. — Light, W 

Sapan wood . . . 100 parts 

Lima . 100 parts 

pans white .. pa^^tsfS 
Alum ... . . 210 partSfS^ 
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II. — Deep. 

Sapan wood 
Lima . 

Terra alba 
Pans white . 
Lime 
Alum 


300 parts 
300 parts 
400 parts 
120 parts 
12 parts 
200 parts 


III — Sapan wood 200 parts 

Alum . . 104 parts 

Whiting . 124 parts 

Boil the woods together in 4 waters 
and let the products stand until cold, 
wash in the whiting and 'terra alba 
through a hair sieve, and afterwards run 
in the alum. If a deep color is required 
slake 12 pounds lime and run it in at the 
last through a hair sieve Let the alum 
be just warm or it wdl show in the pink. 


DYES, COLORS, ETC., FOR TEXTILE 
GOODS: 

Aniline Black. — This black is pro- 
duced by carefully oxidizing aniline hy- 
drochloride The exact stage of oxida- 
tion must be carefully regulated or the 
product will be a different body (qui- 
none) There are several suitable oxi- 
dizing agents, such as chromic acid, 
potassic bichromate, ferrocyanide of 
potassium, etc , but one of the easiest to 
manipulate is potassic chlorate, which 
by reacting on copper sulphate pro- 
duces potassic sulphate and copper 
chlorate.^ This is easily decomposed, 
its solution giving off gases at 60° P 
which consist essentially of chloride an- 
hydrate. But one of the most useful 
agents for the production of amlme 
black is vanadate of ammonia, 1 part of 
which will do the work of 4,000 parts of 
copper. Many other salts besides cop- 
per may be used for producing aniline 
black, but the following method is one of 
the best to follow in makmg this dye: 
Amiline hydrochlor- 
ide . 40 parts 

Potassic chlorate 20 parts 

Copper sulphate . 40 parts 

Chloride of ammo- 
nia (sal ammoniac) 16 parts 
Warm water at 60° 

F. 500 parts 

After warming a few minutes the mass 
froths up. The vapor should not be 
inhaled. Then set aside, and if the 
mass is not totally black in a few hours, 
again heat to 60° F., and expose to the air 
for a few days, and finally wash away 
all the soluble salts and the black is fit 
for use. 


Aniline Black Substitutes. — ^I. — Make 
a solution of 


Aniline (fluid measure) 30 parts 
Toluidine (by weight). 10 parts 
Pure hydrochloric acid, 

B P (fluid measure) 60 parts 
Soluble gum arable 

(fluid measure) . 60 parts 

Dissolve the toluidine in the amline 
and add the acid, and finally the mu- 
cilage 

II. — Mix together at gentle heat: 

Starch paste 13 quarts 

Potassic chlorate . 350 scruples 
Sulphate of copper. 300 scruples 
Sal ammomac . . 300 scruples 
Aniline hydrochlor- 
ide . . . . 800 scruples 

Add 5 per cent of ahzarine oil, and 
then steep it for 2 hours in the dye bath 
of red hquor of 2^° Tw. Dye in a 
bath made up of J ounce of rose bengal 
and 1§ ounces of red liquor to every 70 
ounces of cotton fabric dyed, first enter- 
ing the fabric at 112° F., and raising^ it to 
140° F , working for 1 hour, or until the 
desirable shade is obtained, then rinse 
and dry. 

Blush Pink on Cotton Textile. — Rose 
bengal or fast pmk will give this shade. 
The mordant to use is a 5 per cent solu- 
tion of stannate of soda and another 5 
per cent solution of alum 

Dissolve in a vessel (a) parts of 
chlonde of copper in 30 parts of water, 
and then add 10 parts chloride of sodium 
and 9§ parts liqiud ammonia. 

In a second vessel dissolve (5) 30 parts 
aniline hydrochlorate m 20 parts of water, 
and add 20 parts of a solution of gum 
arabic prepared by dissolving 1 part of 
gum in 2 parts of water. 

Finally mix 1 part of a with 4 parts of 
5; expose the mixture to the air for a few 
days to develop from a greenish to a 
black color Dilute for use, or else dry 
the thick compound to a powder. 

If new liquor is used as the mordant, 
mix 1 part of this with 4 parts of water, 
and after working the fa one for 1 to 2 
hours in the cold liquor, wring ^ or 
squeeze it out and dry; before woikiiQig 
it in the dye liquor, thoroughly wet,lfee 
fabric by rinsing it in hot water M a 
spring boil, then cool by washing in tlie 
dye bath until the shade desired is at- 
tained, and again rinse and dry. 

The red liquor or acetate of aluminum 
may be made by dissolving IS oune^e^ 
alum in 69 ounces of water and sps;|pg' 
this with a solution made by 
ounces of acetate e<f linae, 
solved in 69 ounces of water. Sfr 
allow it to settle, and filter or deeaadter 

> t - j* 
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off the clear fluid for use, and use this 
mixture Tw 

The fab lie is first put into the stannate 
of soda mordant foi a lew minutes, then 
w^runj; out and put into ihe alum mor- 
dant for about the same tme, then it is 
again wrung out and entexcd m the dye 
bath at 120° F and dyed to shade de- 
sired, and afterwards rinsed in cold 
water and dried 

The dye bath is made of J ounce of 
rose bcngal per gallon of water If 
fast pink IS the dye used, the mordant 
used would be Turkey red oil and icd 
liquor. Use 8 ounces of Turkey red oil 
per gallon of watei Put the fabnc into 
this, then wring out the textile and woik 
in red liquor of 7° Tw for about 2 hours, 
then wnng out and dye in a separate 
bath made up of cosine, or fast pink, in 
water in which a little alum has been dis- 
solved. 

To Dye Woolen Yarns, etc., Various 
Shades of Magenta. — To prepare the dye 
bath dissolve 1 pound of roseine in 15 
gallons of water I'or a concentrated 
solution use only 10 gallons of water, 
while if a very much concentrated color 
is needed, dissolve the dye m methylated 
spirit of wune, and dilute this spirituous 
tincture with an equal quantity of water 

No mordant is required in using this 
color in dyeing woolen goods The dye- 
ing operation consists simply in putting 
the goods into the dye bath at 190° F 
and working them therein until the de- 
sired shade is obtained, then rinsing in 
cold water and diying 

If the water used in preparing the dye 
is at all alkaline, make use of the atid 
roseine dissolved in water in which a 
little sulphuric acid has been mixed, and 
work, gradually raising to the boiling 
point, and keep up the terapeiature for 
30 minutes, or according to the shade 
desired Put about 20 per cent sul- 
phate of soda into the dye bath 

Maroon Dye for Woolens. — To pre- 
pare the dye bath, dissolve about 1 pound 
of maroon dye in boiling water, with or 
without the addition of methylated spirit 
of wine For dark shades dissolve in 
boiling water, only slightly acidulated 
with hydrochloric acid, and filter before 
use. No mordant is required with this 
dye when dyeing wool, but for the bright 
shade a little curd soap may be dissolved 
in the dye bath before proceeding to dye 
the wool, while for the dark shade it is 
best to put in a little acetate of soda To 
use the dy^, first dye in a weak bath and 
gradually strengthen it until the desired 
shade is obtained, at the same time grad- 


ually increasing the temperature until I 
just below the boiling point. I 

To Dye Woolens with Blue de Lyons.- • 
Dissolve <S ounces of blue dye m 1 gallon ^ 
of methylated spmt, which has been 
slightly soured with sulphuric acid, and ’ 
boil tlie solution over a water bath until 
It is perfectly clear To prepare the dye 
bath, add more or less of the spirituous* 
tincture to a 10- or 15-gallon dye bath of 
water, which has been slightly soured 
with sulphuric acid 

Rich Orange on Woolen —Dissolve I 

E oiiiid of phosphine m 15 gallons of 
oiling water, and stir the fluid until the 
acid has dissolved No mordant is re- 
quired to dye wool First work the 
goods about in a weak solution, and 
finally m one of full strength, to which 
a liUle acetate of soda has been added 
Keep up the temperature to just below 
the boiling point while working the goods 
in the dye bath 

DYEING SILK OR COTTON FABRICS 
WITH ANILINE DYES: 

Aniline Blue on Cotton — Prepare a 
dye bath by dissolving 1 pound of ani- 
line blue (soluble in spirit) m 10 gallons 
of water, and set it aside to settle 
Meanwhile prepare a mordant while 
boiling 35 ^ ounces of sumac (or 
ounces tannic acid in 30 gallons of w^ater) 
and then dissolve therein 17 ounces of 
curd soap. Boil up and filter Put the 
cotton goods in the hot liquid and let 
them remain tlieiein for 12 hours Then 
wnng them out and make up a dye bath 
of 2J° Tw. with red liquor Add dye 
color according to the shade desired 
Put in the goods and work them until the ^ 
color IS correct, keeping the temperature ,, 
at the boiling point f 

To Dye Silk a Delicate Greenish Yel- 
low. — Dissolve 2 ounces of citronine in 1 ; 
gallon of methylated spirit and keep the 
solution hot over a watei bath until per- ; 
fectly clear 

To prepare silk fabrics, wash themm . 
a weak soap liquor that has been just' 
sweetened (i e , its alkalinity turned to t 
a slight sourness) with a little sulphuric 
acid Work the goods until dyed to 
shade, and then rinse them in cold wate^f 
that has been slightly acidulated with| 
acetic, tartaric, or citric acid. | 

To Dye Cotton Dark Brown, •“PreJ 
pare a mordant bath of 10 pounds pr| 
catechu, 2 pounds of logwood extract, 
and J pound magenta (roseine), anal 
bring to a boil, work the goods therei^l 
for 3 hours at that temperature, then pi« 
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into a fresh dye bath made up of 3 
pounds of bichromate of potash and £ 
pounds of sal soda, and dye to shade 
These proportions are for a dye bath to 
dye 100 pounds of cotton goods at a time 

To Dye Silk Peacock Blue — Make up 
a dye bath by putting 1 pint of sul- 
phuric acid at 170° , and 10 ounces 

of methj'lin blue crystal dye liquor of 
120° to 160° Tw , with a dye bath that 
will hold 80 pounds of goods Put in 
the silk at 130° F , and raise to 140° F , 
and -w ork up to shade required 

To Dye Felt Goods — Owing to this 
material being composed of animal and 
Tegetable fiber it is not an easy matter al- 
ways to produce evenness of shade The 
best process to insure success is to steep 
well the felt in an acid bath of from 6° 
to 12° Be , and then wash away all traces 
of acid Some dyers make the fulling 
stork the medium of conveying the dye, 
while others partially dye before fulling, 
or else dye after that process 

The fulling stock for 72 ounces of 
beaver consists of a mixture of 
Black lead or plum- 
bago 16 ounces 

Venetian red 4S ounces 

Indigo extract (fluid) 5 ounces 

Ordinary Drab. — 

Common plumbago 12 ounces 

Best plumbago 12 ounces 

Archil extract (fluid) 15 ounces 

Indigo extract 10 ounces 

Mix into fluid paste with water and add 
sulphuric acid at 30° Tw For the dye 
liquor make a boiling-hot solution of the 
aniline dje and allow it to cool, then put 
into an earthenware vessel holding water 
and heat to 83° F , and add sufficient dye 
liquor to give the quantity of felt the de- 
sired shade. First moisten well the felted 
matter (or the hair, if dyed before felting) 
with water, and then work it about in 
the above dye bath at 140° F To 
deepen the shade, add more dye liquor, 
lifting out the material to be dyed before 
adding the fresh dye liquor, so that it can 
be well stirred up and thoroughly mixed 
with the exhausted bath 

Brown Shades. — Bismarck bro^ will 
give good results, particularly if the 
dyed goods are afterwards steeped or 
passed through a -weak solution (pale 
straw color) of bichromate of potash. 
This will give a substantial look to the 
color Any of the aniline colors suitable 
for cotton or wool, or those suited for 
mixed cotton and wool goods may be 
used. 


Blue. — Use either China blue, dense 
ferry blue, or serge blue, first making 
the material acid before dyeing 

Green. — Use brilliant green and have 
the material neutral, i e , neither acid noi 
alkali, or else steep in a bath of sumac 
befoie dyeing 

Plum Color. — Use maroon (neutral or 
acid) and work in an acid bath or else 
sumac 

Black. — Use negrosin in an acid bath, 
or else mordant in two salts and dye 
slightly acid 

Soluble Blue, Ball Blue, etc. — A solu- 
ble blue has for many years been readily 
obtainable in commerce which is similar 
m appearance to Prussian blue, but, un- 
like the latter, is freely soluble in w ater. 
This blue is said to be potassium fern- 
ferrocyanide 

To prepare instead of buying it ready 
made, gradually add to a boiling solu- 
tion of potassium ferric} anide (red prus- 
siate of potash) an equivjlct quiili'} 
of hot solution of ferrous -iJphalc bod- 
ing for 2 hours and washing the precip- 
itate on a filter until the washings assume 
a dark-blue color The moist precipitate 
can at once be dissolved by the further 
addition of a sufficient quantity of water 
About 64 parts of the iron salt is neces- 
sary to convert 100 parts of the potassium 
salt into the blue compound. 

If the blue is to be sent out in the 
liquid form, it is desirable that the solu- 
tion should be a perfect one. To attain 
that end the water employed should be 
free from mineral substances, and it is 
best to filter the solution through several 
thicknesses of fine cotton cloth before 
bottling, or if made in large quantities 
this method may be modified by allow- 
ing it to stand some dajs to settle, when 
the top portion can be siphoned off for 
use, the bottom only requiring filtration. 

The ball blue sold for laundry use 
consists of ultramarine Balls or tablets 
of this substance are formed by mixing 
it wath glucose or glucose and dextrin, 
and pressing into shape. When glucose 
alone is used, the product has a tendency 
to become soft on keeping, which tend- 
ency may be counteracted by a proper 
proportion of dextrin Bicarbonate of 
sodium IS added as a filler to eheapeit 
the product, the quantity used and the 
quality of the ultramarine ^ 

being both regulated by the pric^ ai 
which the product is to sell. ? 

Hew Produchon of Indigo. — Forty 
parts of a freshly prepared ammonium 
sulphide solution containing 10 
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of hvdiogcn sulpliicle are made to flow 
quickly and with constant stirring into 
a heated solution of 9>0 parts of isatine 
amlide in 60 parts of alcohol With 
spontaneous heating and temporary 
green and blue coloration, an immediate 
separation of indigo m small crystalline 
needles of a faint copper luster takes 
place. Boil for a short time, whereupon 
the indigo is filtered off, rewashed with 
alcohol, and dried 

To Dye Feathers. — A prerequisite to 
the dyeing of feathers appears to be soft- 
ening them, which is sometimes accom- 
plished by soaking them in warm water, 
and sometimes an alkali, such as ammo- 
nium or sodium carbonate, is added. 
This latter method would apparently be 
preferable on account of the removal of 
any greasy matter that may be present. 

When so prepared the feathers may be 
dyed by immersion m any dye liquor. 
An old-time recipe for black is immersion 
in a bath of feinc nitiate suitably diluted 
with water, and then in an infusion of 
equal parts of logwood and quei citron 
Doubtless an aniline dye would prove 
equally eflicient and would be less trou- 
blesome to use 

After dyeing, feathers are dipped in an 
emulsion formed by agitating any bland 
fixed oil with water containing a little 
potassium carbonate, and arc then dried 
W gently swinging them m warm air. 
This operation gives the gloss 

Curling where required is effected by 
slightly warming the feathers before a 
fire, and then stroking with a blunt me- 
tallic edge, as the back of a knife. A 
certain amount of manual dexterity is 
necessary to carry the whole process to 
a successful ending 

DYES FOR FOOD* 

See Foods 

DYES FOR LEATHER: 

See Leather 

DYE STAINS, THEIR REMOVAL 
FROM THE SKIN: 

See Cleaning Preparations and Meth- 
ods 

DYNAMITE: 

See Explosives. 

EARTHEWARE: 

See Ceramics. 

3EAIJ DE OTININE: 

See Hair Preparations. 


EBONY: 

See Wood. 

EBONY LACQUER: 

See Lacquers 

ECZEMA DUSTING POWDER FOR 
CHILDREN. ^ 

Starch, French chalk, lycopodium, of 
each, 40 parts, bismuth subnitrate, % 
parts, sahoylic acid, 2 parts, menthol, 1 j 
part. Apply freely to the affected parts ’ 

Eggs 

The age of eggs may be approximately 
judged bv taking advantage of the fact 
that as they grow old their density de- 
creases through evaporation of moisture 
According to Siebel, a new-laid egg 
placed in a vessel of brme made in the 
proportion of ^ ounces of salt to 1 pint of 
water, will at once sink to the bottom 
An egg 1 day old will sink below the 
surface, but not to the bottom, while one 
3 daj^s old will swim just immersed in 
the liquid. If more than 3 days old the 
egg will float on the surface, the amount 
of shell exposed increasing with age; and 
if 2 weeks old, only a little of the shell 
will dip in the liquid 

The New York State Experiment Sta- f" 
tion studied the changes in the specific H 
gravity of the eggs on keeping and found 
that on an average fresh eggs had a | 
specific gravity of 1 090, after they werif 
10 days old, of 1.072; after 20 days, of| 
1.053; and after 30 days, of 1 035 Thel 
test was^ not continued further Thl| 
changes in specific gravity correspond tcr| 
the changes in water content Whei^il 
eggs arc kept they continually lose water, | 
by evaporation through the pores in thei 
shell. After 10 days the average los|| 
was found to be 1 00 per cent of the/ 
total water present in the egg when perfl 
fectly fresh, after 20 days, 3 16 per cen^ 
and after 30 days, 5 per cent The aYerV| 
age temperature of the room where the i 
eggs were kept was 63 8® F The evap-| 
oration was found to increase somewha%1 
with increased temperature None oP 
the eggs used m the 30-day test spoiled^ 
Fresh eggs are preserved in a numbe|| 
of ways wnich may, for convenience, ^ 

f rouped under two general classes: (}« 
Ise of low temperature, i. e , cold storJ 
age; and (2) excluding the air by coatiiOT 
covering, or immcismg the eggs, som 
material or solution being used wfc® 
may or may not be a germicide 
two methods are often combined 
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first method owes its value to the fact 
that microorgamsms, like larger forms 
of plant hie, will not grow below a cer- 
tain temperature, the necessary degree of 
cold varying with the species So far as 
experiment shows, it is impossible to kill 
these minute plants, popularly called 
‘"bacteria” or “germs,” by any degree of 
cold, and so, very low temperature is 
unnecessary for preserving eggs, even if 
it were not undesirable for other reasons, 
such as injury by freezing and in- 
creased cost. According to a report of 
the Canadian commission of agriculture 
and dairying 

Eggs are sometimes removed from the 
shells and stored in bulk, usually on a 
commercial scale, in cans containing 
about 50 pounds each The tempera- 
ture recommended is about 30° F , or a 
little below freezing, and it is said they 
will keep any desired length of time 
They must be used soon after they have 
been removed from storage and have 
been thawed. 

Water glass or soluble glass is the 
popular name for potassium silicate, or 
sodium sihcate, the commercial article 
often being a mixture of the two The 
commercial water glass is used for pre- 
serving eggs, as it IS much cheaper 
than the chemically pure article which 
is required for many scientific pur- 
poses Water glass is commonly sold in 
two forms, a syrup-thick liquid of about 
the consistency of molasses, and a pow- 
der. The thick syrup, the form perhaps 
most usually seen, is sometimes sold 
wholesale as low as If cents per pound 
in carboy lots. The retail price varies, 
though 10 cents per pound, according to 
the North Dakota Experiment Station, 
seems to be the price commonly asked 
According to the results obtained at this 
station a solution of the desired strength 
for preserving eggs may be made by dis- 
solving 1 part of the syrup-thick water 
glass in 10 parts, by measure, of water 
If the water-glass powder is used, less is 
required for a given quantity of water. 
Much of the water glass offered for sale 
is very alkaline. Such material should 
not be used, as the eggs preserved in it 
will not keep well Only pure water 
should be used in making the solution, 
and it is best to bod it and cool it before 
mixing with the water glass. 

The solution should be carefully 
poured over the eggs packed in a smt- 
able vessel, which must be clean and 
sweet, and if wooden kegs or barrels are 
used they should be thoroughly scalded 
before packing the eggs in them. The 
packed eggs ^ould be stored iu*'a coed 


place If they are placed where it is too 
warm, sdieate deposits on the shell and 
the eggs do not keep well The North 
Dakota Experiment Station found it best 
not to wash the eggs before packing, as 
this removes the natural mucilagmous 
coating on the outside of the shell The 
station states that 1 gallon of the solution 
is sufficient for 50 dozen eggs if they are 
properly packed. 

It IS, perhaps, too much to expect that 
eggs packed in any way will be just as 
satisfactory for table use as the fresh 
article The opimon seems to be, how- 
ever, that those preserved with water 
glass are superior to most of those pre- 
served otherwise. The shells of eggs 
preserved m water glass are apt to crack 
in boiling It IS stated that tnis may be 
prevented by puncturing the blunt end 
of the egg with a pin before putting it 
mto the water. 

To Discover the Age of E^gs. — The 
most reliable metho-J of arriving at the 
age of hens^ eggs is that by specific 
gravity Make a solution of cooking salt 
(sodium chloride) in rain or distilled 
water, of about one part of salt to two 
parts of water, and m this place the eggs 
to be tested. A perfectly fresh egg (of 
from 1 to 36 hours old) will sink com- 
pletely, lying horizontally on the bottom 
of the vessS; when from two to three 
days old, the egg also sinks, but not to the 
bottom, remaimng just below the sur- 
face of the water, with a slight tendency 
of the large end to rise. In eggs of four 
or five days old this tendency of the large 
end to rise becomes more marked, and it 
mcreases from day to day, untp at the 
end of the fifth day the long axis of the 
egg (an imaginary line drawn through 
the center lengthwise) will stand at an 
angle of 20° from the perpendicuiar. 
This angle is increased daily, until at the 
end of the eighth day it is at about 
on the fourteenth day it is 60°; on the 
twenty-first day it is 75°, while at the end 
of 4 weeks the egg stands perfectly up- 
right in the liqind, the point or sm^ 
end downward 

This action is based on the fact that 
the air cavity in the big end of the egg 
increases in size and capacity, from day 
to day, as the egg grows older. An ap- 
paratus (originally devised by a German 
poultry fancier) based on this prind^^le^ 
and by means of which the age of an 
maintamed at ordinary temperature 
be told approximately to within a 
made by placing a scale of degrees, draTO- 
from 0° to &€° (the latter repTesdh#ft|f" 
the perpendicular) hehuad the veasel^cso^ 



EGGS 




taining the solution, and observing tlic 
angle made by the axis of the egg with 
the peipendicular hue ''rius gives the 
age of tac egg with gieat accuiac'y 

Weights of Eggs. — The following 
table sliows the vaiiation m weight be- 
tween eggs of the same family of ehn kens 
and of the compaiative value of the 
product of clilferent kinds of lowls: 



W eight of 
Whole I'jggs, Hhell, 
Chains Grams 

Net 

Common hen, small 

. (Gf) ()l) 

84 86 

550 54 

Common heu, mean 

738 35 

92 58 

64.) 77 

Common hen, largo 

v8()2 36 

93 25 

700 U 

ftalniTx hon 

840 00 

<)2 50 

747 50 

Houflan 

. 95C> 60 

93 50 

8.53 U) 

La Klesehe, 

926 50 

94 25 

835 25 

Brahma , . 

1,025 50 

11 1.8b 

910,64 


From this it will be seen that tlie 
Iloudans and Biahmas aie the most 
profitable producers, as fai as food value 
of the product is conccrued— provided, 
of conise, they arc equally prolific with 
the ordinary lowL 

Another calculation is the number of 
eggs to the pound, of the various weights. 
This is as follows: 

Small ordinary eggs 

(035 grains) . IS . ^0 to pound 
Large ordinary eggs 

(802 grains). . 9.25 to pound 
Houdan eggs. ... 8 0 to pound 
Brahma, mean .... 7 4 to pound 
Brahma, large ... 7 1 to pound 

Dried Yolk of Egg, — To prepare this, 
the yolks of eggs, separated from the 
whites, are thoroughly mixed with J 
their weight of water The resulting 
emulsion is strained and evaporated 
under reduced pressure at a tempera- 
ture of 87® to 122® E . to a paste The 
latter is fuither dnea over quicklime or 
a similar absorbent of moisture, at a 
temperature of 77® to 86® E., and grouin 
to a fine powder. 

Egg Oil.-- 

Yolks of eggs (about 

250) 5.0 parts 

Distilled water . . 0 3 parts 

Beat this together and heat the mass 
with constant stirring in a dish on the 
water bath until it thickens and a sample 
exhibits oil upon pressing between the 
fingers. Squeeze out between hot plates, 
mix the turbid oil obtained with 0,05 
parts of dehydrated Glauber’s salt, shake 
repeatedly, and finally allow to settle 
The oil, which must be decanted clear 
from the sediment, gives a vield of at 
mast 0 5 parts of egg oil. 


Artificial Egg Oil. — 

Yellow beeswax ... 0 2 parts 
Cacao oil , 0 5 parts 

Melt oil the water bath aud gradual), 
add 9 piUts of ohvc oil. ^ 

Egg Powder. — 

Sodium buMrbonatc . S ounces 

Tarf a nc acid 3 ounces 

(beam ta I tar 5 ounces 

Tmmenc, powdeiod 3 drachms 

Ground ncc 10 ounces * 

Mix and pass through a fine sieve 
One tcaspoontul to a dessertspoonful 
(aciording to article to be made), to be 
mixed with each half pound of flour 

The Preservation of Eggs —The spoil- 
ing of eggs IS due to the entrance ot air 
eairying germs through the shells. 
Normally the shell has a surface coating' 
of mueilagiiious matter, which prevents 
for a time the eutian<‘e of these harmful 
organisms into the egg But if this coat- 
ing IS removed or softened by washing or 
otherwise the keeping quality of the egg 
IS much reduced These facts explain 
why many methods of preservation have 
not been entirely successful, and suggest 
that tlie methods employed should be 
based upon the idea of protecting and 
rendering more effective the natural coat- 
ing of the shell, so that air bearing the 
germs that cause decomposition may hi 
completely excluded 

EggvS arc often packed in lime, salt, or 
other products, or arc put iii cold storagi^ 
for winter use, but such eggs are very far ^ 
from being perfect when they come upon 
the market German authoiities declare 
that water glass more closely conforms 
to the requirements of a good preserva- 
tive than any of the substances com- 
monly employed A 10 per cent solution 
of water glass is said to preserve eggs so 
effectually that at the end of three and 
one-half months eggs still appeared to be « 
perfectly fresh. In most packed eggs the ^ 
yolk settles to one side, and the egg is 
then inferior in quality. In eggs pre- ^ 
served in water glass the yolk retained i 
Its normal position in the egg, and in 
taste they were not to be distinguished 
from fresh, unpacked store eggs ^ 

Of twenty methods tested in Germany, , 
the three which proved most effective 1 
were coating the eggs with vaseline, pre- ^ 
serving them in hmewater, and preserving j 
them in water glass The conclusion was'J 
reached that the last is preferable, be-,| 
cause varnishing the eggs with vaseline 
takes considerable time, and treatingi^l 
them with hmewater is likely to give the^ 
eggs a limy flavor. 
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Other methods follow: 

I — Eggs can be preserved for winter 
use by coating them, when perfectly 
fresh, with paraffine As the spores of 
fungi get into eggs almost as soon as 
they are laid, it is necessary to rub every 
egg with chloroform or wrap it a few 
minutes in a chloroform soaked rag be- 
fore dipping it into the melted paraffine 
If only a trace of the cliloioform enters the 
shell the development of such germs as 
may ha\e gained access to freshly laid 
eggs is prevented The paraffine coating 
excludes all future contamination from 
germ-laden air, and with no fungi grow- 
ing within, they retain their freshness and 
natural taste 

II — ^Preserving with Lime. — Dissolve I 
in each gallon of vatcr 12 ounces of 

uickhme, 6 ounces of common salt, 1 

rachm of soda, ^ drachm saltpeter, J 
drachm tartar, and diachms of borax 
The fluid IS brought into a barrel and 
sufficient quicklime to co\er the bottom 
is then poured m. Upon this is placed a 
layer of eggs, quicklime is again throvn 
in and so on until the barrel is filled so 
that the liquor stands about 10 inches 
deep over the last layer of eggs. The 
barrel is then covered v ith a cloth, upon 
w'hich IS scattered some lime 

III — Melt 4 ounces of clear beeswax 
in a porcelain dish over a gentle fire, and 
stir in S ounces of olive oil. Let the 
solution of wax m oil cool somewhat, then 
dip the fresh eggs one by one into it so 
as to coat every part of the shell. A • 
momentary dip is sufficient, all excess of \ 
the mixture being wiped off "w ith a cotton 
cloth. The oil is absorbed in the shell, 
the wax hermetically closing all the pores. 

IV. — The Reinhard method is said to 
cause such chemical changes in the sur- 
face of the eggshell that it is closed up 
perfectly air-tight and an admittance of 
air is entirely excluded, even m case of 
iong-continued storing. The eggs are 
for a short time exposed to the direct 
action of sulphuric acid, whereby the 
surface of the eggshell, which consists 
chiefly of lime carbonate, is transformed 
into lime sulphate- The dense texture 
of the surface thus produced forms a 
complete protection against the access of 
the outside air, which admits of stonng 
the egg for a very long time, without the 
contents of the egg suffering any disad- 
vantageous changes regarding taste and 
odor. The egg does not require any 
special treatment to prevent cracking on 
boiling, etc- 

Some object to this on the ground that 
sulphuric acid is a dangerous poison. 


that might, on occasion, penetrate the 
shell 

V — Take about half a dozen eggs and 
place them in a netting (not so many as 
would chill the water below the boiling 
point, even for an instant), into a boiling 
solution of bone acid, -^vithdraw imme- 
diately, and pack Or put up, in oil, 
carrying 2 per cent or 3 per cent of sali- 
cylic acid Eggs treated in this way are 
said to taste, after six months, absolutely 
as fresh as they were \shen first put up 
The eggs should be as fresh as possible, 
and should be thoroughly clean before 
dipping. The philosophy of the process 
is that the dipping in boiling bone acid 
solution not only kills all bactena exist- 
ing on, or in, the shell and membrane, 
but reinforces these latter by a very thin 
layer of coagulated albumen; while the 
packing in salicylated oil prevents the 
admission of fresh germs from the at- 
mosphere Salicylic acid is objected to 
on the same grounds as sulphuric acid. 

Y1 — Dissolve sodium silicate in boil- 
ing water, to about the consistency of a 
syrup (or about 1 part of the silicate tr 
3 parts water). The eggs should be as 
fresh as ^ssible, and must be thoroughly 
clean. They should be immersed in the 
solution in such manner that e\ery part 
of each egg is covered wuth the liquid, then 
removed and let dry. If the solution is 
kept at or near the boiling temperature, 
the preservative effect is said to be much 
more certain and to last longer. 


WONDERFUL EGG PRESERVER 

Liquid Glass. — This preparatiem 
mixes readily with cold water &n a basis 
of one part Liquid Glass to nine parts 
of water, and it is a wonderful egg 
preserver. There is no better simpler 
preserver known. Liquid Glass is odor- 
less and colorless. Eggs may be pre- 
served with it for six months or a year 
and come out as good as fresh laid eggs. 
After mixing the Liquid Glass with 
water as above, pour onto the eggs, whkh 
have been placed in a bucket, barrd or 
stonejar As the eggs must be covered 
entir^y with the solution, it is advisa^ 
to place a plate or cover over tfee top 
layer, to ke^ them from floating. 
thus preserved ^lould be kept in a cool 
place. 
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the <?yanide in 8,000 parts. The two so- 
lutions are then mixed and boiled for 
half an hour 

The anode must be entirely submerged 
in the bath, suspended from platinum 
wires and withdrawn immediately the 
bath IS out of action 

Hot Gold Bath — Zinc, tin, lead, 
antimony and the alloys of these metals 
are better if previously covered with 
copper 

The following are the formulas for the 
other metals per 10,000 parts of distilled 
water: 

Crystallized phosphate of soda, 600 
parts; alloys rich in copper castings, 500 
parts. 

Bisulphide of soda, 100 parts; alloys 
rich in copper, 125 parts. 

Pure cyanide of potassium, 10 parts; 
alloys rich in copper, 5 parts Pure gold 
transformed into chloride, 10 parts, alloys 
rich in copper, 10 parts 

Dissolve the phosphate of soda hot in 

8.000 parts water, let the chloride of gold 
cool in 1,000 parts water; mix little by 
little the second solution with the first; 
dissolve the cyanide and bisulphide in 

1.000 parts water and mix this last solu- 
tion with the other two. The tempera- 
ture of the bath may vary between 122° 
and 175° F. 

Silvering. — For amateurs a bath of 10 
parts silver per 1,000 is sufficient. Dis- 
solve 150 parts nitrate of silver, equiva- 
lent to 100 parts pure silver, in 10,000 
parts of water and add 250 parts pure 
cyanide of potassium. Stir it up until 
completely dissolved, and then filter the 
solution Silvering is generally effected 
cold, except in the case of small articles 
Iron, steel, zinc, lead, and tin are better 
if previously copper-plated and then 
silvered hot. The cleaned articles are 
first treated in a nitrate of mercury bath, 
being kept continually in motion. 

With excess of current the pieces be- 
come gray, and blacken. In the cold 
bath anodes of platinum or silver should 
be employed. Old baths are, in this 
case, preferable to new. They may, U 
required, be artificially aged by the addi- 
tion of 1 or 2 parts in 1,000 of liquid am- 
monia. 

If the anode blackens, the bath m too 
weak. If it becomes white, there is too 
much current, and the dj^osit, being too 
rapid, does not adhere. Tne deposit may 
be taken as normal and regular when the 
anode becomes gray during the passage 
of the current and white again when it 
ceases to flow. 

The nickel vat should b<^ glass. 


porcelain, or earthenware, or a case 
lined with impermeable gum The best 
nickel bath IS prepared by dissolving to 
saturation, in not distilled water, nickel 
sulphate and ammonium, free from ox- 
ides or alkalies and alkaline earthy metals. 
The proportion of salt to dissolve is 1 
part, Dy weight, to 10 of water. Filter 
after cooling and the bath is then ready 
for use. 

When the bath is ready and the bat- 
tery set up, the wires from the latter are 
joined by binding screws to two metal bars 
resting on the edge of the vat. The bar 
joined to the positive pole of the battery 
supports, through the intervention of a 
nickel-plated copper hook, a plate of 
nickel, constituting the soluble anode, 
which restores to the bath the metal de- 
posited on the cathode by the electro- 
lytic action From the other bar are 
suspended the articles to be plated 
These latter should be well polished be- 
fore being put into the bath To remove 
all grease, scrub them with brushes soaked 
in a hot solution of whiting, boiled in 
wrater and carbonate of soda 

Copper and its alloys are cleaned well 
in a few seconds by immersion m a bath 
composed of 10 parts, by weight, of water, 
and 1 part of nitric acid For rough ar- 
ticles, 2 parts water, 1 nitric acid, and 1 
sulphuric acid For steel and polished 
castings, 100 parts water to 1 sulphuric 
acid- The articles should remain in the 
bath until the whole surface is of a uni- 
form gray tint. They are then rubbed 
with powdered pumice stone till the solid 
metal appears. Iron and steel castings 
are left in the bath for three or four 
hours and then scrubbed with well-'Sifted 
sand. 

If the current be too strong, the nickel 
is deposited gray or even black. An 
hour or so is time enough to render the 
coat sufficient] V thick and in a condition 
to stand polishing. IVhen,lhe articles 
are removed from the bath they 
washed in water and dried in hot saw- 
dust. 

To polish the articles they shoifld be 
taken m one hand and rubbed rapidly 
backw’ard and forward on a strip of cio& 
soaked in polishing powder Soiled in 
water, the cloth being firmly fixed at one 
end and held in the other hand The 
hollow parts are polished by meaM of 
cloth pads of various sizes fixw on sticks. 
These pads must be dipped, in the pol- 
ishing paste when using them. Theaaryf- 
cles, when well brightened, are washed; 
in water to get rid of the pa^e and -the' 
wool threads, and finally dried ist saw- 
dust* 
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SOME NOTES ON ELECTROTYPING, 

PLATING, AND GILDING. 

The first step in the process is the prep- 
aration of the mold The substance 
originally used for the construction of 
this was plaster of Pans This sub- 
stance is, however, porous and must be 
rendered impermeable The materials 
most commonly used of later years aie 
stearine, wax, miinne glue, gelatin, 
India rubber, and fusible alloys With 
hollow molds it is a good plan to arrange 
an internal skeleton of pleitinum, for 
ultimate connection with the anodes, in 
order to secure a good electrical contact 
with all parts of the mold When cov- 
ering several pieces at once, it is as well to 
connect each of them with the negative 
pole by^ an iron or lead wire of suitable 
dimensions 

Having prepared the molds in the 
usual way — by obtaining an impression 
in the mateiial when soft, and allowing 
it to set — they should be given a metallic 
coating on Iheir active surfaces of puie 
powdered plumbago applied witli a 
polishing brush 

For delicate and mtiicate objects, the 
wet process is most suitable It consists 
in painting the object with two or more 
coats of nitrate of silver and ultimately 
reducing it by a solution of phosphorus 
in bisulphide of carbon 

The plating baths are prepared as 
follows* 

A (juantity of water is put m a jar and 
to it IS added from 8 to 10 parts m 100 
of sulphuric acid, in small quantities, 
stirring continually in order to dissipate 
the heat generated by the admixture of 
acid and water Sulphate of copper 
(bluestone) is then dissolved in the 
acidulated water at the normal tempera- 
ture until it will take up no more The 
solution IS always used cold and must be 
maintained in a saturated condition by 
the additioi;! of copper sulphate crystals 
or suitable anodes 

For use it should be poured into vessels 
of clay, porcelain,^ glass, hard brown 
earthenware, or india rubber For 
large baths wood may be used, lined on 
the interior with an impel vious coating 
of acid-proof cement, india rubber, 
marine glue, or even varnished leaci 
sheets. 

If the solution be too weak and the 
current on the other hand be too strong, 
the resulting deposit will be of a black 
color. If too concentrated a solution 
and too weak a current be employed, a 
crystalline deposit is obtained To in- 
sure a perfect result, a happy medium in 
all things is necessary. 


During the process of deposition, the 
pieces should be moved about in the bath 
as much as possible in order to preserve^ 
the homogeneity of the liquid If this 
be not attended to, stratification and 
circulation of the liquid is produced bv 
the decomposition of the anode, and is 
rendered visible by the appearance of 
long, vertical lines on the cathode 
For amateurs and others performing 
small and occasional experiments the 
following simple apparatus will be ser- 
viceable Place the solution of sulphate 
of copper m an earthenware or porcelain 
jar, m the center of which is a porous pot 
containing amalgamated zinc and a solu- 
tion of sulphuric acid and water, about 
g or 3 parts in 100 At the top of the 
zme a brass rod is fixed, supporting a 
circle of the same metal, the diameter of 
which IS between that of the containing 
vessel and the porous pot From this 
metallic circle the pieces are suspended 
in such a manner that the parts to be 
covered are turned toward the porous 
pot Two small horsehair bags filled 
with copper sulphate crystals are sus- 
pended in the solution to maintain its 
saturation 

ELM TEA 

Powdered slippery 

elm bark ^ teaspoonfuls 

(or the equiva- 
lent in whole bar) 

Boiling water . 1 cup 
Sugar, enough 
Lemon juice, enough 
Pour the water upon the bark When 
cool, strain and flavor with lemon juice 
and add sugar. This is soothing m case 
of inflammation of the mucous mem- 
brane 

EMBALMING FLUIDS. 

Success in the use of any embalming 
fluid depends largely on manipulation, 
an important part of the process being 
the thorough removal of fluid from the 
circulatory system before undertaking 
the injection of the embalming liquid. 

I — Solution zinc 

chloride (U S 
P ) 1 gallon 

Solution sodium 
chloride 6 
ounces to pint 6 pints 
Solution mercury 
bichloride, 1 
ounce to pint 4 pints 

Alcohol , 4 pints 

Carbolic acid 

(pure) 8 ounces j 

Glycerine . . , , ^4 fluidouncerf 
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Mix the glycerine and carbolic acid, 
then all the other ingredients, when a 
clear solution of 3 gallons results, which 
IS the proper amount for a body weigh- 
ing 150 pounds 

II — x\rsenious acid 100 parts 
Sodium hydrate 50 parts 
Carbolic acid and water, of each 
a sufficient quantity 
Dissolve the arsenious acid and the 
soda in 140 parts of water by the aid of 
heat When the solution is cold, drop 
carbolic acid into it until it becomes 
opalescent, and finally add water until 
the finished product measures 700 parts 

III — Salicylic acid 4 drachms 

Boric acid 5 drachms 

Potassium c a r - 

bonate . 1 drachm 

Oil of cinnamon 3 drachms 

Oil of cloves 3 drachms 

Glyceiine 5 ounces 

Alcohol 12 ounces 

Hot water 12 ounces 

Dissolve the first 3 ingredients in the 
water and glycerine, the oils in the 
alcohol, and mix the solution^; 


IV. — Thymol 
Alcohol 
Glycerine 
W'ater 


15 grains 
1 ounce 
10 ounces 
5 ounces 


V, — Cooking salt 500 parts 

Alum . 750 parts 

Arsenious acid. 350 parts 

Zinc chloride ^ 120 parts 

Mercury chloride 90 parts 
Forma 1 d e h y d e 
solution, 40 per 
cent 6,000 parts 

Water, up to 24,000 parts 


VI. — Arsenious acid 360 grains 

Mercuric chloride ounces 

Alcohol 9 ounces 

Sol ac carbolic, 5 

percent-. 120 ounces 

From 10 to 12 pints are injected into 
the carotid artery — at first slowly and 
afterwards at intervals of from 15 to 30 
minutes 


EMERALD (IMITATION): 

See Gems, Artificial. 

EMERY* 

Emery Grinder. — Shellac, melted to- 
gether with emery and fixed to a short 
metal rod, forms the grinder used for 
opening the holes in enameled watch dials 


and similar work The grinder is gen 
erally rotated vith the thumb and fore-* 
finger, and water is used to lubricate its 
cutting part, which soon wears away. 
The grinder is reshaped by heating t£e 
shellac and molding the mass while it is 
in a plastic condition 

Preparing Emery for Lapping. ^ — To 
prepare emery for lapping screw-gages, 
plugs, etc, fill a half-pint bottle with 
machine oil and fiour emery, 7 parts oil 
to 1 part emery, by bulk Mix thoroughly 
and let stand for 20 minutes to settle. 
Take the bottle and pour off one-half the 
contents without disturbing the settlings. 
The portion poured off contains only the 
finest emery and will never scratch the 
wmrk 

For surface lapping put some flour 
emery in a linen bag and tie up closely 
with a string Dust out the emery by 
striking the bag against the surface plate; 
use turpentine for rough lapping and the 
dry surface plate for finishing. 

Removmg Glaze from Emery Wheels, 
— If the wheel is not altogether too hard, 
it can sometimes be remedied by reduc- 
ing the face of the wheel to about J inch, 
or by reducing the speed, or by both, 
Emery wheels should be turned off so 
that they will run true before using. A 
wheel that glazes immediately after it 
has been turned off, can sometimes be 
corrected by loosening the nut, and al- 
lowing the wheel to assume a slightly 
different position, when it is again tiglu- 
ened. 

Emery Substitute. — For making arti- 
ficial emery, 1,634 parts of the following 
si^stances may be employed Seven hun- 
dred and fifty-nme parts of bauxite, 700 
parts of coke, and 96 parts of a flux, which 
may be a carbonate of lime, of potash, 
or of soda, preferably carbonate of lime 
on account of its low" price These ma- 
terials are arranged in alternate layers 
and fused in an oven having a good 
draught They are said tc vield an arti- 
ficial emery similar to th natural emery 
of Smyrna and Naxos, *d at low cost. 

EMULSIFIERS: 

Rosm Soap an Emulsifier. — The 
soap should b made by boiling gently 
for 2 hours .n an evaporating dish, a 
mixture of i,SO0 grains rosin and SOO 
caustic soda with 20 fiuidounces water. 
Upon cooling, the soap separates as a 
yellow mass, which is drained from the 
liquid, squeezed, then heated on a water 
bath until it is dry and friable. Fixed 
oils may be emulsined by adding 1 onnce 
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to a solution of 10 grains soap in 1 ounce 
water Volatile oils require 10 grains 
rosm soap, ounces water, and 2 
draclims oil Creosote requiies double 
this amount of soap Thymol may be 
rendeied miscible with water by dis- 
solving 18 giains together with 20 grains 
soap in 3 fluidounces alcohol, then add- 
ing enough water to make 6 fluidounces 
Of course many other substances may be 
emulsified with the same emulsifier- 

Yolk of Egg as an Emulsifier. — The 
domestic ointment of Unona, consisting of 
a mixture of oil and yolk of egg, is mis- 
cible in all proportions with water It is 
proposed to utilize this fact by substitu- 
ting a diluted ointment for the gum 
emulsions in general use, the following 
being given as a general formula. 

Yolk of egg 10 parts 

Balsam Peru 1 to 2 parts 

Zinc oxide 5 to 10 parts 

Distilled watei 100 parts 

If desired, 33 parts of vinegar may be 
substituted for the same amount of water 
while oil of cade, oil of birch, lianthral or 
storax may be substituted for the balsam 
Peru, and an equal quantity of talc, mag- 
nesium carbonate, sulphur of bismuth 
subcarbonate, may be ^ introduced in 
place of the oxide of zinc A further 
variation m the character of the liquid 
may be introduced by the use of medi- 
cated or perfumed waters instead of the 
plain distilled water Where so diluted, 
as in the above formula, the yolk of egg 
separates out after long standing, but the 
mixture quickly reemulsifies upon shaking. 
Tar and balsams can be emulsified by 
mixing with double then quantity of yolk 
of egg, then diluting by the addition^of 
small quantities of water or milk 

Emulgen. — This emulsifying agent has 
thefol)o^\mg composition* Gluten, 5; gum 
acacia, o, gum tragacanth, 20, glycerine, 
20; water, 50, alcohol, 10 This mixture 
forms a clear grayish jelly. 

EMULSIOlSrS OF PETROLEUM: 

See I*etroleum 


Enameling 

(See also Ceramics Glazes, Paints, 
Waterproofing, and Varnishes ) 

COMMERCIAL ENAMELING. 

Commercial enameling includes: (1) 
Hollow ware enameling for domestic use; 
(2) hollow ware enameling for chemical 


use; (3) enameling locomotive and other 
tubes, (4) enameling dram and water 
pipes, (5) signboard enameling 

Theic is one defect to which all enamel 
ware is subject, and that is chippmg. 
Tins may be caused by (1) imperfect 
mixing of the enamels, (2) impel feet fus- 
ing, (3) impel feet pickling of the iron, 
(4) rough usage With oidmary care a 
well-enamclcd article has been known 
to last in daily use for 10 or 12 years, 
wheieas defective enameling, say, on a 
sign tablet — which is exempt from rough 
usage — may not have a life exceeding 
a few months All enameled articles, 
such as hollow ware and sign tablets, 
first receive a coating of a composition 
chiefly composed of mass called “gray,” 
and this is followed by a deposit of 
“ white, any additional color required 
being laid above the white In the mix- 
ing and depositing of these mixtures lie 
the secrets of successful enameling The 
‘‘gray” has to be fused not only on but 
also into the metal at a bright red— al- 
most white — heat, and it is obvious that 
its constituents must be ai ranged and 
proportioned to expand and contract m a 
somewhat uniform manner with the iron 
itself The “white” has to be fused on 
the surface of the gray, but the gray 
being much harder is not affected by the 
second firing If it were liquid it would 
become mixed with the white and de- ' 
stroy its punly Frequently, owing to 
infeiior chemicals, imperfect mixing or 
fusing, a second coating of white is nec- 
essary, in order to produce a surface of , 
the necessary purity^ and luster. The 
difficulties of enameling are thus easily 
understood Unless the metals and 
chemicals are so arranj^ed and manip- 
ulated that their capacities of expansion 
and contraction are approximately the 
same, inferior work will be produced 
Oxide of iron on the surface of the plates, 
inferior chemicals, incorrect mixings, 
msuflicient or overheating in the process f 
of fusing, prevent that chemical combi- 
nation which IS essential to successful* 
enameling The coatings will be laid 
on and not combined, with the result that, 
there will be inequalities in expansion^ 
and contraction which will cause the^, 
enamel to chip off immediately if sub-" 
mitted to anything approaching rourh , 
usage, and in a very snort time if sub-; 
mitted to chemical or ordinary 
pheric conditions ^ ^ | 

The manufacture of sign tablets is th^ 
simplest form to which this important a^ 
is adapted Sign-tablet enameling if»^ 
however, kept as great a secret as a^ 
other type. This branch of the indust® 
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is divided up as follows (1) Setting the 
plates , (2) scaling and pickling the plates , 
(5) mixing the enamel constituents; (4) 
melting the enamel constituents, (5) grind- 
ing the enamel constituents, (6) applying 
the enamel, (7) drying the enamel coat- 
ings, (8) fusing the enamel on the ar- 
ticles, (9) lettering — including alphabet- 
ical and other drawing, spacing, and 
artistic art in arrangement; (10) stencil 
cutting on paper and stencil metal; 
(11) brushing, (12) refusing. Distinctive 
branches of this work have distinctive 
experts, the arrangement being generally 
as follows* Nos 1 and 2 may or may not 
be combined. Nos. 3 and 5 may or may 
not be combined; Nos 4, 7, 8, and 12 
generally combined, No 6 generally the 
work of mis; Nos 9 and 10 generally com- 
bined, No! 11 generally the work of girls 
and boys The twelve processes, there- 
fore, require six classes of trained work- 
people, and incompetence or carelessness 
at any section can only result in imper- 
fect plates or “w*asters.’^ 

A brief description of these processes 
will enable the reader to understand the 
more detailed and technical description to 
follow, and is, therefore, not out of place. 
Ordinary iron sheets will do for the man- 
ufacture of sign tablets; but a specially 
prepared charcoal plate can be had at a 
slightly increased price. The latter type 
IS the best, for in many cases the scaling 
and pickling may, to a certain extent, be 
dispensed with- To make this article, 
however, as complete as possible, 
shall begin from the lowest rung of the 
manufacturing ladder — i e , from the 
first steps in the workmg of suitable iron 

I — Setting. — The plates may be re- 
ceived in sheets, and cut to the required 
size at the enameling factory, or, what is 
more general, received in sizes according 
to specification The former are more 
liable to have buckled slightly or become 
dented, and have to be restored to a 
smooth and uniform surface by ham- 
mering on a flat plate. The operation 
seems simple, but an inexperienced oper- 
ator may entirely fail to produce the de- 
sired result, and, if he does succeed, it is 
vrith the expenditure of a great amount of 
time An expert setter with compara- 
tively few and well-directed strokes brings 
an imperfect plate into truth and in readi- 
ness for the next operation. 

II. — Scaling and Pickling. — The an- 
nealing of the sheets in special furnaces 
loosens the scale, which^ can then be 
easily removed, after which immersion 
for some time in diluted sulphuric or 
muriatic acid thoroughly deans the plate. 


Firing to a red heat follows, and then a 
generous course of scrubbing, and the 
fast traces of acid are removed by dip- 
ping in boiling soda solution Scouring 
wuth sand and washing in clean watei 
may follow*, and the metal has then a per- 
fect and chemically clean surface 

III — -Mixmg the Enamel Constitu- 
ents — Ground, foundation, or gray. — 
All articles, whether hollow ware or 
plates, are operated upon in a very 
similar manner Both require the foun- 
dation coating generally called *"grav 
The gray constituents vary considerably 
in difierent manufactures, but as regards 
the use of lead, it is universally con- 
ceded that while it may m many in- 
stances be used with advantage in the 
enameling of sign tablets, etc , it should 
under no circumstances be inti educed 
into the coating of articles for culinary 
purposes, or in which acids are to be 
used The first successful commercial 
composition of this covering w as Gullet 
(bioken glass), carbonate of soda, and 
boracic acid This composition re- 
mained constant for many years, but 
ultimately gave place to the following* 
Gullet, red lead, borax, niter The borax 
and red lead foim the fluxes, while the 
niter is to “purify’* the mass Some of 
the later mixings consist of the follow- 
ing Silica powder, crystallized or cal- 
cium borax, white lead, fused together. 
This would be called a frit, and with it 
should be pulverized pow’dered silica, 
clay, magnesia This recipe is one re- 
quiring a very high temperature lor 
fusing Silica powder, borax, fused and 
ground with hilica, clay, magnesia This 
requires a slightly iow’er temperature 
Frit of silica powder, borax, feldspar, 
fused together, and then ground with 
clav, feldspar, and magnesia. 

T^m approximate quantities of each 
constituent wull be given later, but il 
mii'it always be remembered that n& 
hard-and-fast line can be laid down. 
Chemicals vary in purity, the furna<;es 
vary in temperature, the pounding, |p*ind- 
ing, and mixmg are not always dow 
alike, and each of these exerts a cerp^ 
influence on the character of the 
These compositions may be applied.!© 
the metal either in the form of a powder 
or of a liquid Some few years ago 
powder coating was in general 
at the present time the liquid form ^ 
favor, as it is considered easier 
plication, capable of giving a eodSii&’ 
more uniform in thickness and less 
In using the powder coating the 
rubbed with a cloth <f^p^ m 
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solution, and the powder then carefully 
dusted throupfh a sieve over the surface 
In this condition the plate is submitted 
to the fusing process In using the liq^uid 
material the plate vsurfaee is dipped into 
or has the liquid mixing carefully poured 
over it, any surplus being drained oO, and 
any parts which ai c not to he coated being 
wiped clean by a cloth The coating is 
then dried in suitable stoves, after which 
it is ready for fusing on to the iron The 
gray coating sliould be faiily unifoim and 
smooth, free from lioles oi blisteis, and 
thoroughly covering every part of the iron 
■which is to he Hubjecled to any outside 
inducncc, Clooliug slowly is iinpoitant 
llapid cooling frcciuently causes cnipping 
of the ecMting, and in any case it xvill 
greatly reduce the tenacity of the con- 
nection existing between the glaze and 
the metal. 

Generally the next surface is a white 
one, and it depends upon the class of 
article, the character of the enamels, and 
the etlicien(‘y of applu'ation, whether 
one coat or two will be required llough- 
ly speaking, the coating is composed of a 
glass to which is added oxide of tin, 
oxide of lead, or some other suitable 
opaque white chemical The mixture 
must be so constituted as to fuse at a I 
lower temperature than the foundation 
covering. If its temperature of fusion 
were the same the lesult would be that 
the gray would melt on the iron and 
become incorporated with the white, 
thus loosening the attachment of the 
mass to the iron and also destroying the 
purity of the white itself Bone ash is 
sometimes used, as it becomes uniformly 
distributed throughout the melt, and re- 
mains m suspension instead of settling 
Bone ash and oxide of lead are, however, 
in much loss demand than oxide of tin 
The lead is especially falling into dis- 
favor, for the following reasons Firstly, 
it requires special and laborious treat- 
ment, secondly, it gives a ycllowish- 
whiLc color, thirdly, it cannot resist the 
action of acids. ^ The following is a 
recipe which was in very general use for 
some years Glass (cullct), powdered 
dint, lead, soda f' i ih arsenic 

Another consists ■)' I « ^ l' Borax, 

glass, silica powder, oxide of tm, niter, 
soda, magnesia, clay These are fused 
together, and when being giound a 
mixture of Nos. 1, 3, 7, and boracic acid 
is added. 

Enamel mixings containing glass or 
china are now generally in use, although 
for several years the experience of man- 
ufacturer using glass was not satisfac- 
tory Ii^|roved compositions and work- 


ing now make this constituent a most 
useful, and, m fact, an almost essential 
clement The glass should be white 
biokcu glass, and as uniform m char- 
acter as possible, as colored glass would 
impart a tinge of its own color to the 
mixing 

The following are two distinct glazes 
which do not contain glass or porcelain 
Feldspar, oxide of tin, niter, soda This 
IS free fiorn any poisonous body and re- 
qunes no additions Silica powder, oxide 
of till, borax, soda, niter, carbonate of 
ammonia, or magnesia 

Alkalies. — Of the allcalies wdnch are 
necessary to produce complete fusion of 
and combination with the quartz, soda 
is chiefly applied m enamel manufac- 
tures, as the fusing temperature is then 
lower 

Bone Ash — This mateiial will not add 
opacity, but only semi-transparency to 
the enamel, and is theiefore not much 
used 

Boracic Acid. — Boracic acid is some- 
times substituted for silicic acid, but 
gcneially about 15 per cent of the foimer 
to 85 pel cent of the latter is added 
Borax as a flux is, however, much more 
easily used and is therefore largely em- 
ployed in enamel lactones 

Borax. — Calcined borax, that is, borax 
from which a laigc proportion of the 
natural moisture has been eliminated, is 
best foi enamel purposes It is a flux 
that melts at medium heat, and enters 
into the formation of the vitieous basis. 
Borax has also the property ot thorough- 
ly disti ibuting oxide colors in the enamels. 

Clay. — Only a fairly pure clay can be 
used in enamel mixings, and the varieties 
of clay available are theiefore limited 
The two best arc pipe — or white— clay 
and china clay — kaolin The latter is 
purer than the former, and in addition to 
acting as a flux, it is used to inciease the 
viscosity of mixings and therefore the 
opacity It is used in much the same 
way as oxide of tin 

Cryolite. — Ground cryolite is a white 
mineral, easily fusible, and sometimes 
used m enamel mixings It is closely 
associated with aluminum 

Cullet.— This IS the general material 
used as a basis Clear glass only should 
be introduced, and as the compositions 
of glass vary greatly, small experimental 
frits should always be made to arrive at| 
the correct quantity to be added 

Feldspar —The introduction of feld- 
spar into an enamel fut increases con-- 
sistency. The common white variety 
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generally used, and its preliminary treat- 
ment by pounding is similar to that 
adopted with quartz 

Fluor-Spar. — In this mineral we have 
another dux, which fuses at a red heat 

Fluxes. — These are for the purpose of 
regulating the temperature of fusion of a 
mixing — frit — some being better adapted 
for this purpose than others This, how- 
ever, IS not the only consideration, for 
the character of the flux depends upon 
the composition or chemical changes to 
which the ingredients are to be subjected. 
The fluxes are borax, clays, cullet, 
porcelain, feldspar, gypsum, and fluor- 
spar 

Glass. — Glass is composed of lime, si- 
licic acid, and soda or potash The use of 
the glass is to form the hard, crystal-liLe 
foundation 

G 3 rpsum. — This mineral is sometimes 
used in conjunction 'with barjta and 
fluor-spar. 

Lead. — Crystallized carbonate of lead, 
or “lead white,” is frequently used m 
enamels when a low temperature for 
fusion is required It should never be 
used on articles to be submitted to chem- 
ical action, or for culinary use Minium 
is a specially prepared oxide of lead, and 
suitable for enameling purposes, but is 
expensive 

Lime. — Lime is in the form of carbon- 
ate of calcium when used 

Magnesium Carbonate is used only in 
small quantities in enamel mixings. It 
necessitates a higher temperature for 
fusion, but does not affect the color to the 
slightest extent if pure 

Manganese. — As a decolorant, this 
mineral is very powerful, and therefore 
only small quantities must be used 
Purity of the mineral is essential — i e , 
it should contain from 95 to 98 per cent 
of bmoxide of manganese. 

Mter. — At a certain temperature niter 
shows a chemical change, which, when 
affected by some of the other constitu- 
ents, assists in the formation of the vitre- 
ous base 

Porcelain. — Broken uncolored porce- 
lain is sometimes used in enamel man- 
ufacture. Its composition: ^ Quartz, 
china clay, and feldspar. It increases 
viscosity. 

Red Lead. — This decolorant is some- 
times called purifier It will, however, 
interfere with certain coloring media, 
and when this is the case its nse should 
at once be discontinued 

SiEcic Acid. — Quartz, sand, rock crys- 


tal, and flint stone are all forms of this 
acid m crystallized form By itself it is 
practically infusible, but it can be incor- 
porated vith other materials to form 
mixings requiring -varying temperatures 
for fusion 

Soda. — The soda in general use is car- 
bonate of soda — 58 per cent — or enamel- 
ing soda. The latter is speciall> pre- 
pared, so as to free it almost entirely 
from iron, and admit of the produf non of 
a pure -white enamel vhen such is re- 
quired 

Tm Oxide. — Ml enamels must contain 
white ingredients to produce opacity, 
and the most generally used is oxide of 
tin. By itself it cannot be fused, but 
■with proper manipulation it becomes 
diffused throughout the enamel mass. 
On the quantity added depends the 
denseness or degree of opacit\ imparted 
to the enamel 

It -will be understood that the enamel 
constituents are divided into four dis- 
tinct groups I Fundamental media. 
II Flux media III Decolorant media. 
IV Coloring media. We ha-ve briefly 
considered the three first named, and we 
■will now proceed to No IV. The color- 
ing material used is m every case a 
metallic oxide, so that, so far as this goes, 
the coloring of an enamel frit is easy 
enough Great care is, howe\ er, neces- 
sary, and at times many difficulties 
present themsehes, which can only be 
o-vercome by experience. Coloring ox- 
ides are very frequently adulterated, and 
certain kinds of the adulterants are in- 
jurious to the frit and to the finish of the 
color. 

Commrison of Hollow Ware and Sign- 
Tablet Enameling. — The enameling for 
sign tablets is much the same as for 
hollow’ ware, the mixings are practically 
alike, but, as a general rule, the mixing is 
applied m a much more liquid form on 
the latter. It is easy to understand that 
hollow ware in everyday use receives 
rougher usage than tablets. By handling, 
it IS submitted to compression, expansion, 
and more or less -violence due to falls, 
knocks, etc., and unless, therefore, the 
enamel coating follows the changes of 
the metal due to these causes, the con- 
nection between the two vill become 
loosened and chipping will take place. 

The enamel, therefore, though mnch 
alike for both purposes, should be so 
prepared for hollow ware that it will be 
capable of withstanding the change to 
■which we have referred. In all cases it 
must be remembered that the thinner the 
coat of the enamel the better it will be 



294 


ENAMELING 


distributed over the iron, and the greater 
will be its adherence to the iron. Any 
article heavily enameled is always liable 
to chip, especially if submitted to the 
slightest bending action, and therefore 
any excess of matcnal added to a plate 
means that it will always be readily 
liable to separate f|’om the plate. In 
hollow-ware enameling the preparation 
of each frit generally receives somewhat 
more attention than for plate enameling. 
The grinding is more efleclively carried 
out, ^ in order to remove almost every 
possibility of roughness on any part of 
the surface, especially the inside suiface. 

The iron used in tablet and holiow- 
vare manufacture is rolled sheet iron. 
It is supplied in a variety of qualities. 
Charcoal iron is purer than ordinary 
plate iron, more auctile, and therefore 
capable of being driven out to various 
forms and depths by stamping presses. 
The surface of the charcoal iron is not so 
liable to become oxidized, and therefore 
can be more readily made chemically 
clean for the reception of the enamels. 
Some manufactureis use charcoal plates 
for tablet work, but these aic expensive; 
the ordinary plates, carefully pickled 
and cleaned, adapt themselves to the 
work satisfactoiily. 

The sheet irons generally used for the 
enameling purposes referred to vary in 
gauge. The finer the iron the greater 
must be the care used in coating it with 
enamel. Thin iron will rapidly become 
hot or cool, the temperatures changing 
much more quickly than that of the mix- 
ing. Unless care, therefore, is used, the 
result of fusing will be that the enamel 
mass will not have become thoroughly 
liquid, and its adherence to the iron will 
be imperfect. 

If, however, the temperature is gradu- 
ally raised to the maximum, and sym- 
athetic combination takes place, the 
angers of rapid cooling are avoided. 
Again, the iron, m losing its temperature 
more rapidlv than the enamel, will con- 
tract, thus loosening its contact with the 
glaze, and the latter will either then, or 
after a short period of usage, chip off. 
We then arrive at the following haref-and- 
fast rules (1 ) In all classes of enameling, 
but particularly where thin iron sheets 
are used, the temperature of the plate 
and its covering must be raised very 
gradually and very uniformly. (2) In all 
cases a plate whicn has had a glaze fused 
on its surface must be cooled very gradu- 
yiy and very uniformly. The importance 
of these rules cannot be ovei -estimated, 
and wih, therefore, be referred to in a 
more practical wav later. 


In enameling factories no causes are 
more prolific in the production of waste 
than these, and m many cases the de 
fects p’^oduced are erroneously attributed 
to something else. Cast iron is ranch 
easier to enamel than wrought iron 
This is due to the granular character of 
its composition. It retains the enamels 
in its small microscopic recesses, and 
greater uniformity can be arrived at with 
greater ease. Cast-iron enameled sign 
tablets and hollow ware were at one 
time made, but their great weight made 
It impossible for them ever to come into 
general use. 

Wrought-iron plates, if examined mi- 
croscopically, will show that they are of 
a fibrous structure, the fibers running m* 
the direction in which they have been 
lolled. The enamels, therefore, will he 
more liable to flow longitudinally than 
transversely, and this tendency will be 
more accentuated at some places than at 
others This, however, is prevented by 
giving the iron sheets what might be 
described as a cast-iron fimsL The 
sheets to be enameled should be thorough* 
ly scoured in all directions by quartz or 
flint sand, no part of the surface being,' 
neglected. This thorough scrubbing 
will roughen the surface suflicienitly to 
make it uniformly retentive of enamel 
mixture, and in no cases should it be> 
omitted or carelessly carried out. ^ 

Copper Enameling. — On a clean cop-' 
per surface the enameling process is easy * 
The foundation glaze is not essential,^ 
and when required the most beautiful re-i 
suits of blended colors can be obtained# 
by very little additional experience to or-;^^ 
dinary enameling. 

When the vase or other article has been ! 
hammered out to the required shape 
copper, it is passed on to another class oft 
artisans, who pr^are it for the hands of 
the enamcler. The design or designs”' 
are sketched carefully The workinffi 
appliances consist only of a pointed tool, 
two or three small punches of yarymg|i 
sizes, and a hammer. With this small’ 
eouipment the operator sets to work.j 
The spaces between each dividing lin^ 
are gradually lowered by hammerings 
and when this has been uniformly comp 
pleted, each little recess is ready to 
ceive its allotment of enamel. Mok# 
accurate work even than this can be op| 
tained by the introduction of flat ww 
This wire is soldered or fixed on the va® 
and forms the outline for the eiiM 
design. It may be of brass, copper^® 
gold, but IS fixed and buflt round^^™ 
item ot tlie whole design with the.li^M 
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laborious care,^ It stands above tbe sur- 
face of tbe design on tbe copper articles, 
but tbe little recesses formed by it are 
then gradually filled up by enamel in 
successive fusings. Tbe whole surface 
of tbe article is now ground perfectly 
smooth and polished until its luster is 
raised to tbe highest point possible, and 
when this stage has been reached tbe 
article is ready for tbe market. 

From the Sheet to the Sign Tablet. — 
Tbe plates are generally in lengths of 6 
feet by 2 feet, 6 feet by 3 feet, etc , tbe 
gauge generally being from 14 to 22, ac- 
cording to tbe size and class of plates to 
be enameled. These must be cut, but 
some enamelers prefer to order their 
plates in specified sizes, which does away 
with tbe necessity of cutting at the enam- 
eling factory. In order, however, to 
make this article complete, we v^l as- 
sume that a stock of large plates is kept 
on hand, the sizes being 6 feet by 3 feet 
and 6 feet by 2 feet. ^ An order for sign 
tablets is given; particulars, say as fol- 
lows: Length, 2 feet by 12 inches, white 
letters on blue ground; lettering, The 
Engineer, S3 Norf^ Street; block letters, 
no border line, 2 holes. For ordmary 
purposes these particulars would be suf- 
ficient for the enameler. 

Stage I. — Cutting the plate is the first 
operation. The plates 6 feet by 2 feet 
would first be cut down the center in a 
circular cutting machine, thus forming 
two strips, 6 feet by 12 inches. Each 
strip would then be cut into three lengths 
of 2 feet each If a guillotine had to be 
used instead of a circular cutter, the plate 
would be first cut transversely at dis- 
tances of 2 feet, thus forming three 
square pieces of 2 feet by 2 feet These 
would tnen be subdivided longitudinally 
into two lengths each, the pieces being 
then 2 feet by 12 inches. Each sheet 
would thus be cut into six plates. 

Stage II — The cut plates should next 
have any roughness removed from the 
edges, then punched with two holes — 
one at each end, followed by leveling or 
setting. This is done by hammering 
carefmly on a true flat surface. 

Stage III. — The plates should then be 
taken and dipped into a hydrochloric 
acid bath made up of equal quantities of 
t,he acid and water. ^ The plates are then 
raised to a red heat in the stoves, and on 
removal it will be found that the scale — 
iron oxide — has become loosened, and 
will readily fall off, leaving a clean me- 
tallic surface, A second course of clean- 
ing then follo^ in diluted sulphuric 
iwSd — 1 part acid to 20 parts water. In 


this bath the iron may be kept for about 
12 hours. In some cases a much 
stronger bath is used, and the plates are 
left in only a very short time. The bath 
is constructed of hard wood coated inside 
with suitable varnish 

In mixing the sulphuric acid bath it 
must be remembered that the acid 
should be slowly poured into tbe water 
under continuous stirring Following 
tbe bath, tbe metal is rinsed in water, 
after which it is thoroughly scoured with 
fine flmty sand. Rinsing again follows, 
but in boiling water, and then the metal 
is allowed to dry. The enameling proc- 
ess should immediately follow the dry- 
ing, for if kept for any length of time the 
surface of the metal again becomes oxi- 
dized. In bollow-ware enameling tbe 
hydrochloric acid bath may be omitted. 

Stage IV. — The plates are now ready 
for the reception of the foundation or 
gray coating If powder is used the 
plate is wiped over with a gum solution, 
and then the powder is carefully and uni- 
formly dusted through a fine sieve over 
the surface. The plate is then reversed 
and the operation repeated on the other 
side. If a liquid ‘‘gray'* is to be used it 
should have a consistency of cream, and 
be poured or brushed with equal care 
over the two surfaces in succession, after 
the plate has been heated to be only 
bearable to the touch. The plates are 
then put on rests, or petits, m a drying 
stove heated to about 160° P., and when 
thoroughly dp^ ready for the 

fusing operation The petits, with the 
plates, are placed on a long fork fixed 
on a wagon, which can be moved back- 
ward and forward on rails; the door of 
the fusing oven is then raised and the 
wagon moved forward. The fork en- 
ters the oven just above fire clay brfek 
supports arranged to receive the petils. 
The fork is then withdrawn and tbe 
door closed. The stove has a chei^- 
red, almost white, heat and in a few 
utes the enamel coating has been imi- 
formly melted, and the plates arc ready 
to be removed on the petits and fork ha 
the same manner as they were insart^^ 
Rapid cooling must now be 
avoided, otherwise the enamel and the 
iron will be liable to separate, and cMp- 
ping will result. The temperature of 
fusion should be about 2,ld2°F* 
all the plates have been thus fwepaied 
they are carefuUy examined and def^ 
tive ones laid aside, the others being 
ready for the next operation. 

♦Meltajg a piew of ebpperwat 
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Stii^o V. — The coating of the plate 
with white is the next stage The tem- 
perature of fusion of the while glaze is 
lower than that ot the gr.iy, so that ihe 
plate will remain a shot ter time in the 
stove, or be submitted to a somewhat 
lower tempeiature. The latter system 
IS to be strongly leQommeiuleil in order 
to prevent any possibility ol fusion ol the 
ground mass.^ The white should be 
made as liquid as possible consistent 
with go<)d re^ulls. The advantages of 
thin coatings have already be<m expLuned, 
but if the mixing is loo thin the ground 
coaling will not only be irregulaily cov- 
ered. but, in fusion, bubbles will be pro- 
duced, owing to the steam escaping, <ind 
these are fatal to the sale of any kind of 
cnameleil ware When the plate has been 
thorougldy dried and fusion has taken 
)lace, slow and steady cooling is abso- 
utely essential Special miiflles aic 
freijuently^ built for this pin pose, and 
their use is the means of prevenUug a 
large number of wasteis Before put- 
ting on the glaze, caie must be taken to 
remove the gray from any part which is 
not to be coated The tempcratuie of 
fusion should be about F and 

the time taken is about 5 minutes 

Stage VI. — The stencil must be cut 
with perfect exactitude The Icjttcrs 
.diouhl be as clear as possible, pronor- 
lioned, and spaced to obtain the best 
elleets as regards boldness and appeal - 
ance. Stencils may be cut eillier from 
paper or from specially prepared soft 
metal, called stencil metal. The former 
are satisfactory enough when only a few 
plates arc required from one stencil, but 
when large quantities are leqmred, say, 
60 upward, irietal stencils should be used 
The paper should be thick, tough, and 
strong, and is prepared in the following 
manner; Shellac is dissolved in methy- 
lated spirits to the ordinary liquid gum 
form, and this is spread over both sides 
of the paper with a brush ^ When thoi- 
oughly dry a second protective coating is 
added, and the paper is then ready for 
stencil work. The stencil cutter's outfit 
consists of suitable knives, steel rule, 
scales of various fractions to an inch, a 
large sheet of glass on which the cutting 
is done, and alphabets and numerals of 
various characters and types. For or- 
dinary lettering one stencil is enough, 
but for more intricate designs S, 3, and 
even 4 stencils may be required. In the 
preparation of the plates referred to m the 
paragraph preceding Stage I, only 1 

* Melting a piece of brass will represent this tem- 
perature 


stencil would be necessary The paper 
betoie pieparatum would be measured 
out to the exact size ol the plate, and the 
letteis would be drawn m The cutting 
would tlien be done, and the resH 
shown at Fig. 1 would be obtained, the 
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black parts being cut out The lines or 
cornel s of each letter oi figure should be 
perlcctly clear and clean, foi any flawm 
the stencil will be reproduced on the 
plate. 

Stage VII — Tdie next stage is the ap- 
ph<*ation of the blue enamel The opera- 
tion is almost identical with that of the 
white, but when the coating has been 
applied and diied, the leltciing must be 
brushed out before it is fused The 
coating is genoially applied by a badger 
blush after a little gum watei has been 
added, the elfeet ot tins is to make the 
blue more eompac t 

Stage VITI — The next operation is 
brushing; the stencil is carefully placed 
over the plate, and held m position, and 
with a small hand brush with hard 
bristles the stencil is brushed over This 
lirushing icmoves all the blue coating, 
which shows the lettering and leaves the 
rest of the white intact. When tins has 
been done, the stencil is removed and the 
connecting iibs of the lettering — some of 
which are marked X in Fig 2— are then 
removed by ha mb the instrument gen- 
erally being a pointed stick of box or 
other similar wood 

Stage IX -—Fusing follows as in the 
case of the white glaze, and the plate is 
complete One coat of blue should be 
sufficient, but if any defects are apparent 
a second layer is necessary 

The white and blue glazes are applied 
only on the front side of the plate, the 
back side being left coated with gray 
only 

From the Sheet to the Hollow Ware.— 
In hoi low- ware enameling, the iron is^ 
received in squares, circles, or oblongs, i 
of the size required for the ware to be^ 
turned out. It is soft and ductile, ana< 
by means of suitable punches and dies ii 
IS driven m a stamping press to the neces- 
sary shape For shallow articles onlyj 
one operation is necessary, but for deep^ ■ 
articles from ^ to 6 operations may be| 
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required, annealing in a specially con- 
structed furnace taking place between 
each. Following the “drawing” opera- 
tions comes that of trimming, this may 
be done in a press or spinning lathe, the 
object being to trim the edges and re- 
move all roughness ^ The articles are 
now ready for enameling For explana- 
tion, let us awpose they are tumblers, to 
be white ms^f, and blue outside The 
grav IS first laid on, then the white, and 
lasdy the blue — that is, after the pickling 
and cleaning operations have been per- 
formed The line of demarcation be- 
tween the blue and white must be clear, 
otherwise the appearance of the article 
will not be satisfactory The process of 
enameling is exactly the same as for 
Sign-plate enameling, but more care 
must be exercised in order to obtain a 
smoother surface While the liqmd 
enamels are being applied, circular 
articles should be steadily rotated in 
order to let the coating flow uniformly 
and prevent thick and thin places. The 
enameling of “whole drawn” ironware 
presents no difiiculty to the ordinary 
enameler, but with articles which are 
seamed or riveted, special care and ex- 
perience is necessary. 

Seamed or riveted parts are, of course, 
thicker than the ordinary plate, will ex- 
pand and contract differently, w'lll take 
longer to heat and longer to cool, and the 
conclusion, therefore, that must be ar- 
rived at is that the thickness should be 
reduced as much as possible, and^ the 
joints be made as smooth as possible. 
Unless special precautions are taken, 
cracks will be seen on articles of this 
kind running in straight lines from the 
rivets or seams To avoid these, the 
enamel liquid must be reduced to the 

f reatest stage of liquidity, the heat must 
e raised slowdy, and in cooling the 
articles should pass through, say, 2 or 3 
muffles, each one having a lower temper- 
ature than the preceding one It is now 
generally conceded that the slower and 
more uniform the cooling process, the 
greater will be the durability of the 
enamel. Feldspar is an almost abso- 
lutely necessary addition to the gray in 
successful hollow-ware enameling, and 
the compositions of both gray and white 
should be such as to demand a high 
temperature for fusion. The utensils 
■with the gray coatmg should first be 
raised to mmost a red heat in a muffle, 
and then placed in a furnace raised to a 
white heat. The white should be treated 
similarly, and in this way the time tak^n 
for complete fusion at the last stage will 
be about 4 minutes. 


The outside enamel on utensils is less 
viscous than the inside enamel, and 
should also be applied as thinly as pos- 
sible. 

Stoves and Furnaces. — Fritting and 
Fusmg — The best results are obtained 
in enameling when the thoroughly ground 
and mixed constituents are fused to- 
gether, reground, and then applied to 
the metal surface In cheap enamels the 
gray is sometimes applied without being 
reviously melted, but it lacks the dura- 
ility -which is obtained by thorough 
fusion and regrmdmg In smelting en- 
amel one of two kinds of furnaces may 
be used, viz,, tank or crucible. The 
former is better adapted to the melting 
of considerable quantities of ordinary 
enamel, while the latter is more suitable 
for smaller quantities or for finer enamels 
as the mixture is protected from the 
direct action of the fiames by covers on 
the crucibles. The number of tanks and 
crucibles in connection with each furnace 
depends upon the heating capacity of 
the furnace and upon the out-turn re- 
quired They are so arranged that all or 
any of them can be used or put out of use 
readily by means of valves and dampers. 
Generally, they are arranged in groups of 
from 6 to 12, placed m a straight or 
circular line, but the object aimed at is 
complete combustion of the fuel, and the 
utilization of the heat to the fullest ex- 
tent One arrangement is to have the 
flame pass along the bottom and sides of 
the tank and then over the top to the 
chimney 

The general system in use is, however, 
the crucible system The crucibles are 
made from the best fire clay, and the 
most satisfactory are sold under the name 
of “Hessian crucibles ” The chief ob- 
jection to the use of the crucibles is that 
of cost They are expensive, and in 
many factories the life of the crucible is 
very short, in some cases not extending 
beyond one period of fusion. When this, 
however, is the rule rather than the ex- 
ception, the results are due to care- 
lessness. Sudden heating or cooling 
of the crucible will cause it to crack or 
fall to pieces, but for this there is no 
excuse. Running the^ molten matenai 
quickly out of the crucible and replacing 
it hurriedly with a fresh cold mixing is 
liable — ^in fact, almost certain — to pro- 
duce fracture, not only causing the de- 
struction of the crucible, but afe the loss 
of the mixing. New crucibles should 
be thoroughly dried in a gentle heat for 
some days and then gradually raised 
to the requisite temperature whuch they 



ms 


ENAMELING 


ijiust sustain for the purposes of fusion 
Sometimes unglazed porcelain crucibles 
specially prepaicd with a large propor- 
tion of china clay are used These aie> 
however, expensive and rctniirc special 
attention during the fust melt The lite 
of all crucibles can be lengthened by 
(1) Gradually heating them before put- 
ting them into the fire; (S) never replac- 
ing a frit with a cold mass for the suc- 
ceeding one, it should first be heated in a 
stove and then introduce<l into the cru- 
cible; (S) carefully protecting the hot 
crucibles from cold draughts or rapid 
cooling. 

Melting and M-tli'u Tu. naLe* -The 

arrangement of I" . t < must 

be such as to protect the whole of the 
crucible from chills. The usual pit 
furnaces, with^ slight modifications, are 
suitable for this purpose. The crucible 
shown at b in Fig S is of the type already 
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described; at the top it is fitted with a 
lid, a, hinged at the middle, and at the 
bottom it IS pierced by a 2-inch conical 
hole.* The hole, while melting is going 
on, IS plugged up with a specially pre- 
pared stopper The crucible stands on 

♦Two inches for gray, one inch for glaze, the 
hole should be wider at the top 


a tubular fireproof support, c, wUi 
allows the molten mass to be easily 
off into a tub ot water, which is placed^ ' 
the chamber, d The fuel is thrown m 
fiom the top, and the supply must be ^ 
kept uniform From 4 to 6 of these fui - 
naees are connected with the same cbia 
ney but before passing to the chimnev 
the hot gases aie in some cases usedf/r 
heating purposes in connection withtb^ 
drying stove The plug used may be' ^ 
either a permanent iron one coated witb ^ 
a very hard enamel or made from a i 
composition of quartz powder and water 
An uncovered iron plug would be un- * 
suitable owing to the action of the iron 
on the ingredients of the mixing ^ 
In some cases only a very small hole^* . 
made in the crucible and no stopper used,!^ 
the fusion of the mixing automaticallf 
closing up the hole In some other fac- 

toiies no hole is made m the crucible, and 
when fusion is complete the crucible 15 ^ 
removed and the mixing poured out Tbe 
two latter systems are bad, in the first 
there is always some waste of mateni j 
through leakage, and in the latter tbe , 
operation of removing the crucible 
clumsy and difficult, while the exposure^, 
to the colder atmosphere frequently causes’ 
rupture. ^ 

The plug used should be connected with’ j 
a rod, as shown m Fig. 3, which pasa^^ 
through a slot in one-half of the hinge|] 
lid, a When fusion is complete this hdij 

IS turned over, and the plug pulled up^^lr^ 
thus allowing the molten mass to 
through into the vat of water placed un^. 
derneath. The mixing in the crucibles,' j 
as It becomes molten, settles down, 
more material can then be added untiR 
the crucible is nearly full If the miidiif'' 
is correctly composed, and has beenthoK; 
oughly fused, it should flow freely frosf, 
the crucible when the plug is withdrawp.'j 
Fusing generally requires only to be do|4 
once, but for fine enamels the operatic# 
may be repeated The running off lut^ 
the water is necessary m order to iuah|'’ 
the mass brittle and easy to grind H? 
this was not done it would again foA 
into hard flinty lumps and require mu# 
time and labor to reduce to a powder, £ 
A careful record should be kept 9^ 
loss in weight of the dried material;® 
each operation. The weighings sboM 
be made at the following points* ^ 
Before and after melting, (^) 
crushing. ^ 

The time required for melting van^ 
greatly, but from 6 to 9 hours may 
considered as the extreme limits 
is much used for raising the neces?^ 
heat for melting. The generator 
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placed in any convenient position* but 
a very good system is to have it in the 
center of a battery of muffles, any or all 
of which can be brought into use When 
quartz stoppers are used there is con- 
siderable trouble in their preparation, 
and as each new batch of material re- 
quires a fresh stopper, wrought-iron 
stoppers have been introduced in many 
factories These are coated with an 
enamel requiring a much higher tempera- 
ture of fusion than the fundamental sub- 
stance, and this coating prevents the iron 
having any injurious action on the frit. 

Fusing. — For fusing the enamel muffle 
furnaces are used; these furnaces are 
simple in construction, being designed 
specially for (1) Minimum consumption 
of fuel, (2) maximum heat in the muffle, 
(S) protection of the inside of the muffle 
from dust, draughts, etc 

The muffle furnaces may be of any 
size, but in order to economize fuel, it is 
obvious that they should be no larger 
than is necessary for the class and 
quantity of work being turned out For 
sign-plate enameling the interior of the 
muffle may be as much as 10 feet by 5 
feet wide by 3 feet in height, but a furnace 
of this kind would be absolutely ruinous 
for a concern where only about a dozen 
small hollow- ware articles were enameled 
at a time The best system is to have 
2 or 3 muffle furnaces of different dimen- 
sions, as in this way all or any one of 
them can be brought into use as the 
character and number of the articles 
may require The temperature through- 
out the muffle is not umform, the end 
next to the furnace being hotter than 
that next to the door In plate enamel- 
ing it is therefore necessary that the 
plates should be turned so that umform 
fusion of the enamel may take place In 
the working of hollow ware the articles 
should be first placed at the front of the 


muffle and then moved toward the back 
The front of the furnace is closed in by a 
vertically shding door or lid, and m this 
an aperture is cut, through which the 
process of fusion can be inspected All 
openings to the muffle should be used as 
little as possible, otherwise cold air is 
admitted, and the inside temperature 
rapidly lowered 




Fig 4 

Fig 4 shows a simple arrangement of 
a muffle furnace; a is the furnace itself, 
with an opemng, e, through which the 
fuel IS fed, b is the muffle, c shows the 
firebars, and d the cinder box, / is a rest 
or plate on which is placed the articles to 
be enameled The plate or pietits on 
which the articles rest while being put 
into the muffle should be almost red hot, 
as the whole heat of the muffle in this 
way begins to act immediately on the 
enamel coating The articles inside the 
muffles can be moved about when nec^- 
sary, either by a hook or a pair of tongs, 
but care must be taken that every part 
of the vessel or plate is submitted to the 
same amount of heat 

In Figs 5, 6, and 7 are given drawings 
of an arrangement of furnaces, etc-, 
connected with an enameling factory at 
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present working The stoves shown m 
Fig 5 are drying stoves fired from fhe 
end by charcoal, and having a tempeia- 
ture of about 100° F Fig 0 shows the 
arrangement of the flues foi the passage 
of the gases round ihc fusing oven The 
section thiough the line A B, Fig 5, as 
shown in Fig 7, and the sect-iou through 



SECTION THROUGH FUSING OVEN 

Fig 0 



SECTION ON A. B 
Fig 7 



DRAUGHT 

SECTION THROUGH FRIT KILNS 
Fig 8 

the frit kilns, as shown in Fig 8, arc 
sufficiently explanatory. The frit kilns 
and the fusing oven flues both lead to the 
brick chimney, but the stoves are con- 
nected to a wrought-iron chimney shown 
m Fig 6. Another arrangement would 
have oeen to so arrange the stoves that 
the gases from the frit kilns could have 
been utilized for heating purposes 

Fuel. — The consumption of fuel in an 
euaraelmg factory is the most serious 


Item of the cxpendilure Ill-constructed 1 
oi badly proportioned stoves may rep. I 
resent any loss of coal from a quarter te ^ 
one ton pci day, and as great and uniform j 
tempeiatures must be maintained, fuel 
of low quality and puce is not desirable, 

In the melting stoves citlier arranged 
tank or cnicible luiiuiccs, the character 
of the coal must not be neglected, as 
hglit dust, iron oxide, or injurious gases 
will enter into the ciucibles through any 
opening, espeemlly if the draught is not ‘ 
vciy gieat Almost any of the various 
kinds of fuel may be used, provided that 
the system of combustion is specially 
arranged foi in the construction of the 
furnaces Cluncoal is one of the best 
fuels available, its caloiific value being 
so gieat, but its cost is m some places 
almost pioiubitivc Wood burns too, 
quickly, and is tlieiefore expensive, and 
necessitates incessant firing 

For practical purposes we are thus 
often lelt to a selection of some type of 
coal A coal with comparatively little 
heating power at a cheap price will be 
found moie expensive m the end than 
one costing more, but capable of more 
rapid combustion and possessing more 
heat yielding gases Cheap and hard 
coals give the hi email an amount of labor 
which IS excessive The proper main- 
tenance of the temperature of the stove 
IS almost impossible Anthiacite is ex- 
cellent in every way, as it consists of 
ncMily pure carbon, giving off a high de- 
gree of heat without smoke Its use, of’ 
eouise, necessitates the use of a blower, 
but to this there can be no olijection , 
Any coal which will burn freely and clean, 
giving off no excessive smoke, and capa- 
ble of almost complete combustion, will ^ 
give satisfaction m enameling, but it 
must not be forgotten that the consump- 
tion of fuel IS so large that both price and J 
C(^uality must be carefully considered 
Experimental tests must be made from ‘ 
time to time A cheap, common coah^. 
will never give good results, and a good^ 
expensive coal will make the cost of " 
manufacture so great that the prices of^^ 
the enameled ai tides will render them' 


unsalable Any ordinary small factory. . 
will use fiom 2 to 4 tons per day of coal 
and it will thus be seen that the financial.^j 
success of a concern lies to a very 
extent at the mouth of the furnace 
IS a good medium for obtaining th« 
necessary heat required in enameling ® 
it can be got at a reasonable price 
a good draught a uniform temperatur® 
can be easily kept up, and the use,'^|^ 
this by-product is, therefore, to be 
ommended. S 
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With good coal and a furnace con- 
structed to utilize the heat gi\en off to 
the fullest extent, there ma} still be un- 
necessary waste The airaugement of 
the bars should only be made b} those 
who fully understand the character of 
the coal and the objects in view The 
fireman in charge should be thoroughly 
experienced and reliable, as much waste 
IS hequently traced to imperfect feeding 
of the fuel 

Each charge of articles should be as 
large as possible, as fusing will take place 
equally as well on many articles as on 
few The charges should follow one 
another as rapidly as can be conveniently 
earned out, and where this is not done 
there is a lack of organization which 
should be immediately remedied 

Mills — Any hard substances must first 
be bioken up and pounded in a pounding 
or stamping mill, or in any other suitable 
manner, thus reducing the lumps to a 
gt an uiar condition When this has been 
done, the coarse is separated from the 
fine parts and the former again operated 
■Oil The next process is roller grinding 
for reducing the haid fritted granular 
particles to a fine povder These mills 
vary m construction, but a satisfactory 
t\pe is shown in Fig 9 Motion is con- 



veyed by a belt to the driving pulley, and 
this IS transmitted from the pinion to the 
large bevel, which is connected by a 
shaft to the ground plate As this revolves 
the material causes the mill w’heels to 
revolve, and in this way the material is 
reduced to a powder. The rollers are of 
reduced diameter on the inner side to 
prevent slippage, and when all the parts 
are made of iron, the metal must be 
close grained and of very hard structure, 
so as to reduce the amount removed by 
wear to a minimum. When the mate- 
rials are ground wet, the powder should 
be carefully protected from dust and 


thoroughly dried before passing to the 
next operation 

The glazing or enamel mills are shown 
111 Fig 10 The^e mills consist of a 



strong iron fiame securely bolted to a 
stone foundation In the sketch shown 
the framing carries 2 mills, but 3 or 4 
can be arranged for A common ar- 
rangement for small factoiies consists of 
2 large mills, and 1 smaller mill, driven 
from the same shaft One of the mills is 
used for foundation or gray mixings, the 
second for w’hite, and the smallest one for 
colored mixings In these mills it is 
essential that the construction is such as 
to prevent any iron fitting coming into 
contact with the mixing, for, as has 
already been ex-plained, the iron will 
cause discoloration The ground plate 
is composed of quartz and is immovable 
It is surrounded by a wooden casing — as 
shown at a — and bound togettier by iron 
hoops The millstones are heavy, rec- 
tangular blocks of quartz, called '"French 
burr stone,” and into the center the spin- 
dle, 6, IS led The powdered materia! 
mixed with about three times its bulk of 
water is poured into the vats, a, and the 
grinding stones are then set in motion^ 
WTen a condition ready for enameling 
has been reached the mixture is run off 
through the valves, c Each mill can be 
thrown out of gear when required, by 
means of a clutch bo.x, wuthout inter- 
fering with the working of the others. 
The grinding stones wear rapidly and 
require to be refaced from time to time. 
To avoid stoppage of the work, therefore^ 
it is advisable to always have a spare set 
in readiness to replace those removed for 
refaeing The composition of the stones 
should not be neglected, for, in many 
cases, faults m the enamel have been 
traced to the wearing away of stones 
containing earthy or metallic matter 
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Enamel Mixing. — All constituents of 
which an enamel glaze is composed must 
be intimately mixed together This can 
only be done by reducing each to a fine 
powder and thoroughly stirring them up 
together. This part of the work is often 
carried out m a very superficial manner, 
one material showing much larger lumps 
than another Under circumstances such 
as these it is absurd to imagine that in 
fusion equal distiibution will take place 
What really happens is that some parts 
of the mass are insufficiently supplied 
with certain properties while others have 
too much A mixture of this class can 
produce only unsatisfactorj?- results m 
every respect, for the variations referred 
to will produce variations in the com- 
pleteness of fusion in the viscous charac- 
ter of the mass, and in the color 

The mixing can be done by thoroughly 
stirring the various ingredients together, 
and a much belter ancf cheaper system is 
mixing m rotating barrels or churns 
I'hese are mounted on axles which rest 
in bearings, one axle being long enough 
to carry a pulley From the duving shaft 
a belt IS lecl to the cask, which then rotates 
at a speed of from 40 to 60 revolutions 

E er minute, and m about a quarter of an 
our the operation is complete The 
cask should not exceed the 5-gallon size, 
and should at no time be more than two- 
thirds full. Two casks of this kind give 
better results than one twice the size 
The materials are shot into the cask in 
their correct proportions through a large 
bung hole, which is then closed over by a 
close-fitting lid 


Mixings. — For gray or fundamental 
coatings 


I. — Almost any kind of 


glass 49 

Oxide of lead 47 

Fused borax 4 

II. — Glass (any kind) 61 

Red lead 22 

Borax 16 

Niter 1 


per cent 
per cent 
per cent 

per cent 
per cent 
per cent 
per cent 


in. — Quartz . . . 67 5 per cent 

Borax 29 5 per cent 

Soda (enameling) 3 per cent 

The above is specially adapted for iron 
pipes. 

IV. — Frit of silica pow- 
der . 60 per cent 

Borax . 33 per cent 

^ White lead . 7 per cent 

Fused and then ground with — 
Three-tenths weight of silica frit. 

Clay, three-tenihs weight of sili<m frit. 
Magnesia, one-sixth "weight of white lead 


■Silica . 

65 

Borax 

14 

Oxide of lead 

4 

Clay , 

15 

Magnesia 

2 


V.— oiuca . 6.^5 percent 

per cent 
per cent 
per cent 
per cent 

No V gives a fair average of several 
mixings which are in use, but it can be 
varied slightly to suit different conditions 
of woik 

Defects in the Gray or Ground Coat- i 
ing — Chipping is the most disastrous ‘ 
This may be pi even led liy the addition 
of some biller salt, say from 3 to 4 per 
cent of the weight of the fnt 

The addition of magnesia when it has 
been omitted from the frit may also act ' 
as a preventive, but it should only be ; 
added in veiy small quantities, not ex- ^ 
cecdmg 2 5 per cent, otherwise the ' 
temperature required for fusion will be * 
very great 

Coating and Fusion. — Difficulties of 
either may generally be done away with 
by reducing the magnesia used m the 
frit to a minimum 

A soft surface is always the outcome , 
of a mixing which can be fused at a low 
temperature It is due to too much lead ^ 
or an insufficiency of clay or silica f 
powder 

A hard surface is due to the quantity 
of lead m the mixing being too small I 
Increase the quantity and introduce v 
potash, say about 2 5 per cent | 

The gray or fundamental mixing 
should be k^t together m a conditions 
only ]ust siimciently liquid to allow of,i| 
being poured out When required to be' | 
applied to the plate, the watei necessary J 
to lower it to the consistency of thick I 
cream can then be added gradually^' | 
energetic stirring of the mass taking^! 
place simultaneously in order to obtain, I 
uniform distribution J 

The time required for fusion mayi 
vary from 15 minutes to 25 minutes, buh| 
should never exceed the latter ^ If itj 
does, it shows that the mixing is toC| 
VISCOUS, and the remedy would hethw 
addition and thorough intermixture o|| 
calcined borax or boracic acid ShouM 
this fail, then remclting or a new fnt « 
necessary S 

A highly glazed suiface on leaving thf| 
muffle shows that the composition is t(ra 
fluid and requires the addition of clayf^ 
glass, silica powder or other iubstanc^ 
to increase the viscosity " 

As has been already explained, v 
glaze is much more important than th|' 
fundamental coating Discoloration 
slight flaws which could be tolerated 
the latter would be fatal to the former 
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In glazes, oxide of lead need not be 
used. It should never be used in a coat- 
ing for vessels which are to contain acids 
or be used as cooking utensils It may 
be used in :■ iction 

For pip • I i _ glaze gives 

good results. 

I — Feldspar 33 percent 

Borax 22 5 per cent 

Quartz 16 5 per cent 

Oxide of tin 15 per cent 

Soda 8 per cent 

Fluorspar 3 75 per cent 

Saltpeter 2 25 per cent 

For sign tablets the following gives 
fair results, although some of the suc- 
ceeding ones are in more general use 


Gullet 

20 

per cent 

Powdered flint 

15 

per cent 

Lead 

52 

per cent 

Soda 

4 5 

per cent 

Arsenic 

4 5 

per cent 

Niter 

-Frit of silica 

4 

per cent 

powder 

30 

per cent 

Oxide of tin 

IS 

per cent 

Borax. 

17 

per cent 

Soda 

86 

per cent 

Niter 

75 

per cent 

White lead 
Carbonate o f 

5 5 

per cent 

ammonia . 

55 

per cent 

Magnesia 

4 

per cent 

Silica powder. 

4 

per cent 


The following are useful for culinary 
utensils, as they do not contain lead 
IV — Frit of silica 

powder 26 per cent 

Oxide of tin 21 per cent 

Borax 20 per cent 

Soda 10 25 per cent 

Niter . 7 per cent 

Carbonate o f 

ammonia 5 per cent 

Magnesia . . 3 25 per cent 

This should be ground up with the 
following* 

Silica powder 4 25 per cent 

Oxide of tin . . 2 25 per cent 

Soda - 0 5 percent 

Magnesia 0 5 per cent 

V. — Feldspar.. . 41 percent 

Borax . . S5 per cent 

Oxide of tin . . 17 percent 

Niter 7 per cent 

VI.— Borax ..30 percent 

Feldspar. ... .22 per cent 

Silicate powder. 17.5 percent 
Oxide of tin. . . 15 percent 

Soda 13.5 percmt 

Niter ^ p^cent 


Borax will assist fusion. Quartz mix- 
ings require more soda than feldspar 
mixings 


VII- 

—Borax 

28 

per cent 


Oxide of tm 
Gullet (powdered 

19 5 

per cent 


white glass) 

18 

per cent 


Silica powder. 

17 5 

per cent 


Niter 

95 

per cent 


Magnesia 

5 

per cent 


Clay . 

25 

per cent 

VIII.- 

—Borax 

26.75 percent 


Gullet 

19 

per cent 


Silica powder. 

18 5 

per cent 


Oxide of tin 

19 

per cent 


Niter., 

9 25 

per cent 


Magnesia .. 

45 

per cent 


Soda 

3 

per cent 

To 

No VII must be added — while 

being ground — the following percentages 

of the 

weight of the frit 




Silica powder. 

18 

per cent 


Borax 

9 

per cent 


Magnesia 

5 25 per cent 


Boracic acid 

1 5 

per cent 


To No Vni should be similarly added 
the following percentages of the frit: 


Silica powder 1 75 percent 

Magnesia . . 1 75 percent 

Soda 1 per cent 

This mixing is one which is used in 
the production of some of the best types 
of hollow ware for culinary purposes. 
The glaze should be kept m tubs mixed 
with water until used, and it should be 
carefully protected from dust- 

Befects in the Glaze or WMte. — A bad 
white may be due to its being inpfr 
ciently opaque. More oxide of tin is 
required Cracks may be prevented by 
the addition of carbonate of ammonia. 
Insufficient luster can be avoided by 
adding to the quantity of soda and re- 
ducing tue borax. If the gray shows 
through the white it proves^ that the 
temperature of fusion is^ too high or the 
viscosity of the mixing is too great. K 
the coating is not uniformly spread It 
mav be due to the glaze being too thin; 
adi magnesia. If the glaze separalp 
from the gray add some bitter salt. 
Viscosity will be increased by reduc- 
ing the quantity of borax. 
against chemical reaction is procured jby 
increasing the quantity of oor^- ^ 
improved luster will be obtained oy 
in g native carbonate of^ 
greater the quantity of siUdc add 
greater must be the temp^tarei ^ 
fusion. To reduce the 
borax- Clay wiB merease the 
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of fusion. Oxide of lead will make a frit 
more easily fusible A purer white can 
be obtained by adding a small quantity 
of smalt 

Water. — The character of the water 
tised in the mixing of enamels is too fre- 
quently taken for granted, foi unsuitable 
water may render a mixing almost entire- 
ly useless Clean water, and with little 
or no sulphur piesent, is essential For 
very fine enamels it is advisable to use 
eaiefully filtered water which has shown, 
after analysis, that it is free from any 
matter which is injurious to any of the 
enamel constituents. 

How to Tell the Character of Enamel. 
— In the case of sign tablets the charac- 
teristics looked to are appearance and 
the adheience of the coatings to the iron 
l^or the latter the tests are simple The 
plate if slightly bent should not crack the 
coating An enamel plate placed in 
boiling water for some time and then 
plunged into very cold watei should not 
show any cracks, however small, even 
after repeated treatment of this kind 

Culinary utensils, and those to hold 
chemicals, should not only look well, but 
should be capable of resisting the action 
of acids licad should never entci into 
the composition of enamels of this class, 
as they then become easily acted upon, 
and in the case of chipping present a 
menace to health The presence of lead 
is easily detected Destroy the outside 
coating of the enamel at some spot Iw the 
application of strong nitric acid Wash 
the part and apply a drop of ammonium 
sulphide If lead is present, the part 
wilt become almost black, but remains 
unchanged in color if it is absent. 

Atmther simple test is to switch up an 
egg in a vessel and allow it to stand for 
about 24 hours When poured out and 
rinsed with water a dark stain will re- 
main if lead is present in the enamel 
To test the power of chemical resistance 
IS equally simple Boil diluted vinegar 
in the vessel for several minutes, and if 
a sediment is formed and the luster and 
smoothness of the glaze destroyed or 
partially destroyed, it follows that it is 
incapable of resisting the attacks of acids 
for any length of time There are sev- 
eral other tests adopted, but those given 
present little difficulty m carrying out, 
and give reliable results 

Wasters and Seconds* Repairing Old 
Articles. — In all enameling there must 
be certain articles turned out which are 
defective, but the percentage should never 
be very great. The causes which most 


frequently tend to the production of 
wasters are new mixings and a tempera- 
ture of fusion which is either too high or 
too low There are two ways of dis- 
posing of defective articles, viz • (n 
Chipping off the bad spots, patching 
them up and selling them as “seconds” 
( 2 ) throwing the articles into the waste 
heap The best firms adopt the latter 
couise, because the iccoating and firing 
of defective paits practically means a 
repetition of the whole process, thus add- 
ing greatly to the cost, while the selling 
piicc is reduced Overheating m fusion 
IS geneially shown by biisleis or by the 
enamel being too thin m various places 
Chipping may be also due to this cause, 
the excessive heat havin^^^ practically 
fused the fundamental coating 

At this stage the defects may be 
1 emedicd by breaking off the faulty parts, 
patching them up, and then recoatmg 
the whole With sign tablets there is no 
objection to doing so, but with hollow 
ware the fact remains that the aiiicle is 
faulty, no matter how carefully defects 
may be hidden As white is the most 
general coating used, and shows up the 
defects more than the colored coatings, 
the greatest care is necessary at every 
stage of the manufacture While glow- 
ing on the article, it should appear 
uniformly yellow, but on cooling it should 
revert to a pure white shade On ex- 
amining different makes of white ceJated 
articles, it will be found that some are? 
more opaque than others The former 
arc less durable than the latter, because- 
they contain a large percentage of oxide- 
of tin, which reduces the elasticity To* 
ensure baldness the mixing must be 
very liquid, and this cannot be arrived 
at when a large quantity of oxide of tin 
IS introduced 

Old utensils which have become 
broken or chipped can be repaired, 
although, except in the case of large ‘ 
ai tides, this is rarely done The opera- 
tions necessary are (1) The defective 
arts chipped off, (2) submitted to a red 
eat for a few moments, (3) coated with 
gray on the exposed iron, (4) fused, (5} 
coated with the glaze on the gray, (6) 
fused 

To Repair Enameled Signs — 

Copal 5 parts 

Damar 5 parts 

Venice turpentine 4 parts " 

Powder the rosms, mix with the tur*j 

pentine and add enough alcohol to forni^ 
a thick liquid To^ this add finely; 
powdered zinc white in sufficient quan^fl 
tiiy to yield a plastic mass Coloriii^;^ 
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matter may, of course, be added if 
desired 

The mass after application is polished 
when it has become sufficiently hard. 

Enamel for Copper Cookmg Vessels. — 
White fluorspar is ground to a fine 
powder and strongly calcined with an 
equal volume of unburnt gypsum, at a 
hght glowing heat, stirring diligently. 
Grind the mixture to a paste with water, 
paint the vessel with it, using a brush, 
or pour in the paste like a glaze and dry 
the same Increase the heat gradually 
and bring the vessels with the glass 
substance quickly into strong heat, under 
a suitable covering or a mantle of burnt 
clay The substance soon forms a white 
opaque enamel, which ahderes firmly to 
the copper It can stand pretty hard 
knocks without cracking, is adapted for 
cooking purposes and not attacked by 
acid matters If the glassy substance is 
desired to cling well and firmly to the 
copper, a sudden and severe heat must 
be observed. 

To Pickle Black Iron-Plate Scrap 
Before Enameling. — The black iron- 
plate scraps are first dipped clean in a 
mixture of about 1 part of sulphuric 
acid and 20 to 22 parts of water heated 
to 30° to 40° C (86° to 104° F ), and 
sharp ^artz sand is then used for scour- 
ing. They are then plunged for a few 
seconds in boiling water, taken out, and 
allowed to dry. Rinsing with cold water 
and allowing to dry thus may cause 
rust. The grains of quartz cut grooves 
in the fibers of the iron, this hdps the 

f rounding to adhere well With many 
inds of plate it is advisable to anneal 
after pickling, shutting off the air, by 
this means the plates will be thoroughly 
clean and free from oxidation Much 
practice is required — The Engineer. 

ERAMELEB IRON RECIPES. 

The first thing is to produce a flux to 
fuse at a moderate heat, which, by flow- 
ing upon the plate, forms a uniform sur- 
face for the white or colored enamels to 
work upon 

Flux for Enameled Iron. — 

White lead . . . .10 parts 

Ball clay . 1 part 

Flint glass. 10 parts 

Whiting . . 1 part 

The plates may then be coated with 
any of the following mixtures, which 
may either be spread on as a powder 
with a little gum, as in the^ case of the 
flux, or the cmors may be mixed with oil 
and the |flates dipped therem when 


coated, the plate requires heating suffi- 
ciently to run the enamels bright. 

Soft E n a m els for Iron, White. — 


Flint glass 16 parts 

Oxide of tin parts 

Niter l| parts 

Red lead 4 parts 

Flint or china clay 1 part 

Black. — 

Red oxide of iron 1 J parts 

Carbonate of cobalt IJ parts 

Red lead 6 parts 

Borax 9, parts 

Lynn sand . 2 parts 

YeUow Coral. — 

Chromate of lead . . 1 part 

Red lead 2| parts 

Flint . . 1 part 

" Borax I part 

Canary. — 

Oxide of uranium 1 part 

Red lead 4§ parts 

Flint 1 1 parts 

Flint glass 1 part 

Turquoise. — 

Red lead . 40 parts 

Flint glass 12 parts 

Borax . 16 parts 

Flint. 12 parts 

Enamel white . 14 parts 

Oxide of copper . 7 parts 

Oxide of cobalt J part 

Red Brown. — 

Calcined sulphate of 

iron . 1 part 

Flux No 8 (seepage 307) 3 parts 

Mazarine Blue. — 

Oxide of cobalt . 10 parts 

Pans V hite 9 pafts 

Sulphate barytes 1 part 

Fire the above at an intense heat anc 
for use take 

Above stain 1 part 

Flux N o- 8 (see page 307) 3 parts 

Sky Blue. — 

Flint glass .... .30 parts 

White lead - . 10 parts 

Pearlash . • 9 parts 

Common salt ... 2 parts 

Oxide of cobalt . . 4 parts 

Enamel, white. . . 4 parts 

Chrome Green. — 

Borax . ... 10 P*rts 

Oxide of chrome . . 4| parts 

White lead .. .9 par^ 

Flint glass ..... 9 parts 

Oxide of cobalt .. 2 parfe 

Oxide of tin ....... 1 
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Coral Red. — 


Bichromate potash 

1 part 

Red lead 

4i parts 

Sugar of lead 

li parts 

Flint 

li parts 

, Flint glass 

1 part 

Enamel White. — Soft 

: 

Red lead 

. 80 parts 

Opal glass 

50 parts 

Flint . . . 

. 50 parts 

Borax 

. 24 parts 

Arsenic . . 

8 parts 

Niter 

. 6 parts 

Enamel White. — 


Red lead . 

10 parts 

Flint , . 

6 parts 

Boracic acid 

4 parts 

Niter 

1 pait ^ 

Soda crystals 

1 part * 

Where the enameled 

work IS intended 

to be exposed to the weather do not use 

flux No 8, but substitute the following 

White lead 

1 part 

Ground flint glass 

1 part 


All the enamels should, after beinff 
mixed, be melted in crucibles, poured 
out when in liquid, and powdered or 
ground for use. 

FUSIBLE ENAMEL COLORS. 

The following colors are fusible by 
heat, and are all suitable for the decora- 
tion of china and glass In the follow- 
ing collection of recipes certain terms 
are employed which may not be quite 
understood by persons who are not con- 
nected with either the glass or porcelain 
industries, such as “glost fire” and ‘Vun 
down,” and in such cases reference 
must be made to the following defini- 
tions: 

**Run down.” Sufficient heat to melt 
into liquid 

“Glost fire ” Ordinary glaze heat 

“Grind only ” No calcination re- 
quired. 

“Hard fire.” Highest heat attain- 
able 

“Frit ” The ingredients partly com- 
posing a glaze, which require calcina- 
tion 

“Stone ” Always best Cornwall stone 

“Pans white ” Superior quality of 
whiting 

^ “Parts” Alwa\s so many parts hy 
W 0 ight^ unless otheiwisie stated 

“D L Zinc ” Particular brand not 
Cissential Any good quality oxide of 
zidc will do. 


Ruby and Maroon.— Preparation 

silver : 

Nitric acid ... 1 ounce 

Water . 1 ounce 

Dissolve the silver till saturated, then 
put a plate of copper in the solution to 
precipitate the silver in a metallic state 
Wash well with water to remove the ace- 
tate of copper 

Flux for Above. — Six dwts. white lead 
to 1 ounce prepared silver. 

Tin Solution. — Put the acid (aqua 
regia) in a bottle, add tin in small quan- 
tities until it becomes a dark-red color; 
let it stand about 4 days before use 
When the acid becomes saturated it will 
turn red at the bottom of the bottle, then 
shake it up and add more tin, let it stand 
and li will become clear. 

Aqua Regia. — 

Nitiicacid . S parts 

Muriatic acid 1 part 

Dissolve giam gold in the aqua regia 
so as to make a saturated solution 
Take a basin and fill it 3 parts full of 
water, drop the solution of gold into it 
till it becomes an amber color Into this 
solution of gold gradually drop the solu- 
tion of tin, uiitif the precipitate is com- 
plete Wash the precipitate until the 
water becomes tasteless, then dry slowly 
and flux as follows: 


Flux No. I. — 


Borax 

3 parts 

Red lead . ...... . 

3 parts 

Flint ... 

2 parts 

Run down 

Rose Mixture. — 

Purple of Cassius 

1 ounce 

Flux No 1 

6 ounces 

Prepared silver 

3 dwts 

Flint glass 

2 ounces 

Grind 

Purple Mixture.— 

Purple of Cassius 

1 ounce 

Flux No 8 (see page 307) 

2i ounces ^ 

Flint glass 

2 ounces 

Grind 

Ruby. — 

Purple mixture* . . 

2i parts 

Rose mixture 

li parts . 

Grind 

Maroon. — 


Rose mixture 

1 part ,u 

Purple mixture 

2 parts 


Grind. 
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SOT 


Black — ^Extra quahty. — 


Red oxide of iron 

12 parts 

Carbonate of cobalt 

12 parts 

Oxide of cobalt 

1 part 

Black fiux A (see next 


formula) 

80 parts 

Glost fire 


Black Flux A. — 


Red lead 

3 parts 

Calcined borax 

J part 

Lynn sand 

1 part 

Run down 


Black No. 2. — 


Oxide of copper 

1 part 

Carbonate of cobalt 

4 part 

Flux No 8 (see next 


column) 

4 parts 

Grind only 


Enamel White. — 


Arsenic 

24 parts 

Niter 

14 parts 

Borax 

4 parts 

Flint 

16 parts 

Glass 

16 parts 

Red lead 

32 parts 

Glost fire 


Turquoise. — Chma : 


Calcined copper 

5 parts 

Whiting 

5 parts 

Phosphate of soda . 

8 parts 

Oxide of zmc . 

16 parts 

Soda crystals . 

4 parts 

Magnesia 

2 parts 

Red lead 

8 parts 

Flux T (see next for- 


mula) - .. 

52 parts 

Glost fire 


Flux T.— 


Borax 

2 parts 

Sand . . 

1 part 

Run down. 


Orange. — 


Orange U- G . 

1 part 

Flux No 8 (see next 


column) 

S parts 

Grind only 


Blue Green. — 


Flint glass 

8 parts 

Enamel white . ... 

25 parts 

Borax . . 

8 parts 

Red lead 

24 parts 

Flint . 

6 parts 

Oxide of copper. . . . 

parts 

Glost heat 


Coral Red. — 


Chromate of potash . . 

1 part 

Sugar of lead . . . 

14 T>arts 


Dissolve in liot water, then dry. Take 
1 part of abo\e, 3 parts fiux for coral. 
Grind 

Flux for Coral. — 

Red lead. . 4 § parts 

Flint . ll parts 

Flint glass l| parts 

Run down. 

Turquoise. — 

Oxide of copper 5 parts 

Borax 10 parts 

Flint 1'2 parts 

Enamel white . 14 parts 

Red lead . 40 parts 

Glost fire. 

Flux 1^0. 8.— 

Red lead . 6 parts 

Borax . . 4 parts 

Flint ... 2 parts 

Run down. 

Russian Green. — 

Malachite green 10 parts 

Enamel vellow 5 parts 

Majolica 'w hite 5 parts 

Flux No. 8 (see pre- 
vious formula) . 2 parts 

Grind only. 

Amber. — 

Oxide of uranium . 1 part 

Coral flux S parts 

Grind only 
Gordon Green. — 

Yellow U. G . . 5 parts 

Flux No 8 (see above) 15 parts 
Malachite green 10 parts 

Grind only. 

Celadon. — 

Enamel light blue . 1 part 

Malachite green 1 part 

Einx No. 8 (see above) 15 parts 
Grind only. 

Red Brown. — 

Sulphate of iron, fired 1 part 
Flux No. 8 (see above) 3 
Grind only. 

Matt Blue. — 

Flux No. 8 (see above) 10| parts 


Oxide of zinc 5 parts 

Oxide of cobalt. ..... 4 parlSt 

Glost fire, then take ^ 

Of above base 1 

FlaxNo-S (see abova) 3| 

Grind only- 
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PREPARATION OF ENAMELS. 

The base of enamel is glass, coloied 
different shades by the addition of me- 
tallic oxides mixed and melted with it 
The oxide ot cobalt pi oduces blue; 
red IS obtained by the Cassius piocess 
The pill pie of Cassius, which is one of 
the most brilliant of colors, is used al- 
most exclusively in enameling and min- 
iature painting, it is pioduced by adding 
to a solution of gold chloiide a solution 
of tin (hloride mixed with ferric chloride 
until a green color appeals. The oxide 
of iron and of coppei also produces red, 
but of a less rich tone, chrome produces 
giccn, and manganese violet, black is 
produced by the mixture of these ox- 
ides Autimoiiy and aisenic also entei 
into the composition of enamels 

Enamels are of two classes — opaque 
and transparent The opacity is caused 
by the presence of tin 

When the mingled glass and oxides 
ha\c been put m the ciucible, this is 
placed in the furnace, heated to a tem- 
peratiue of 1,832° or 2,200° P When 
the mixture becomes fused, it is stirred 
with a metal rod Two or three houis 
are necessary for the operation The 
enamel is then poured into water, which 
divides it into grams, or formed into 
cakes oi masses, which are left to cool 
For applying enamels to metals, gold, 
Ailver, or copper, it is necessaiy to i educe 
tliera to powder, which is effected m an 
agate mortar with the aid of a pestle of 
the same material Dunng the opera- 
tion the enamel ought to be soaked m 
water 

For dissolving the impurities which 
may have been formed during the work, 
a few drops of nitric acid are poured m 
immediately afterwards, well mixed, and 
then got nd of by repeated washing with 
filtered water This should be carefully 
done, stirring the enamel powder with a 
glass rod, m order to keep the particles m 
s intension 

The powder is allowed to repose^ at 
the bottom of the vessel, after making 
sure by the taste of the water that it does 
not contain any trace of acid, only then 
IS the enamel ready fbr use 

For enameling a jewel or other object 
it IS necessary, first to heat it strongly, in 
order to burn off any fatty matter, and 
afterwards to cleanse it in a solution of 
nitric acid diluted with boiling water 
After rinsing with pure water and wip- 
ing with a very clean cloth, it is heated 
slightly and is then ready to receive the 
enamel. 

Enamels are applied with a steel tool 
in the form of a spatula; water is the 


vehicle When the layers of enamel have 
been applied, the contained water is 
removed by means of a fine linen rag 
piessmg slightly on the parts that have 
received the enamel The tissue ab- 
sorbs the water, and nothing remains on 
the object except the enamel powder. 
It is placed before the fire to remove every 
trace of moistme Thus prepared and 
put on a fire-clap slab, it is ready for its 
passage to the heat which fixes the 
enamel This operation is conducted in 
a fiunace, with a cun cut of air whose 
temperature is about 1,832° F In this 
operation the fire-chamber ought not to 
contain any gas 

Enamels aic fused at a temperature of 
1,202° to 1,472° F. Great attention is 
needed, foi experience alone is the guide, 
and the duration of the process is quite 
short On coming liom the fire, the 
molecules composing the enamel powder 
have been fused together and present to 
the eye a vilicoiis surface coveiing the 
metal and adhering to it perfectly Un- 
der the action of the heat the metallic 
oxides contained m the enamel have met 
the oxide of the metal and formed one 
body with it, thus adhering completely 

JEWELERS^ ENAMELS. 

Melt together* 

Transparent Red. — Cassius gold pur- 
ple, Q5 parts, by weight, crystal glass, 30 
parts, by weight, borax, 4 parts, by weight 
Transparent Blue. — Crystal glass, 34 
parts, by weight, boiax, 6 parts, by 
weight, cobalt oxide, 4 parts, by weight 
Dark Blue — Crystal glass, 30 parts, by 
weight, borax, 0 paits, by weight, co- 
balt oxide, 4 parts, by weight, bone black, 

4 parts, by weight, arsenic acid, 2 parts, 
by weight 

Transparent Green — Crystal glass, 80 
arts, by weight, cupric oxide, 4 parts, 
y weight, borax, 2 parts, by weight 
Dark Green. — Crystal glass, 30 parts, 
by weight, borax, 8 parts, by weight, 
cupric oxide, 4 parts, by weight, bone 
black, 4 parts by weight, arsenic acid, 2 
parts, by weight 

Black. — Crystal glass, 30 parts, by 
weight, borax, 8 parts, by weight, cupric 
oxide, 4 parts, by weight, ferric oxide, 3 
arts, by weight, cobalt oxide, 4 parts, . 
y weight, manganic oxide, 4 parts, by ' 
weight ] 

White. — I — Crystal glass, 30 parts, by | 
weight, stannic oxide, 6 parts, by weight, ^ 
borax, 6 paits, by weight; arsenic aenb - 
2 parts, by 'weight ^ 

11. — Crystal glass, 30 parts, by weight 
sodium antimonale, 10 parts, by weightj 
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The finely pulverized colored enamel is 
applied witn a brush and lavender oil on 
the white enamel already fused in and 
then only heated until it melts For 
certain purposes, the color compositions 
may also be fused in without a white 
ground The glass used for white. No 
i, must be free from lead, otherwise the 
enamel will be unsightly 

Various Enamels for Precious Metals : 
White. — Crystal glass, 30 parts, by 
weight, oxide of tin, 6 parts, b^ weight, 
borax, 6 parts, by weight; dioxide of 
arsenic, ^ parts, by weight, or silicious 
sand, 50 parts, by weight; powder, con- 
sisting of 15 of tin per 100 of lead, 100 
parts, by weight, carbonate of potassium, 
40 parts, by weight Fuse the whole 
with a quantity of manganese To take 
away the accidental coloring, pour it 
into water, and after havmg pulverized 
it, melt again 3 or 4 times 

Opag^ue Blue. — Crystal glass, 30 parts, 
by weight, borax, 6 parts, by weight; 
cobalt oxide, 4 parts, by weight, calcined 
bone, 4 parts, by weight, dioxide of ar- 
senic, 2 parts, by weight. 

Transparent Green. — Crystal glass, 30 
arts, by weight, blue verditer, 4 parts, 
y weight, borax, 2 parts, by weight 

Opaque Green. — Crystal glass, 30 
parts, by weight, borax, 8 parts, by 
weight, blue verditer, 4 parts, by weight, 
calcined bone, 4 parts, by weight, dioxide 
of arsenic, 2 parts, by weight 

Black. — ^I — Crystal glass, 30 parts, by 
weight, borax, 8 parts, by weight, oxide 
of copper, 4 parts, by weight, oxide of 
iron, 3 parts, by weight; oxide of cobalt, 
4 parts, by weight; oxide of manganese, 
4 parts, by weight 

n — Take 4 part, by weight, of silver; 
2i parts of copper; SJ parts of lead, and 
2\ parts of muriate of ammonia. Melt 
together and pour into a crucible with 
twice as much pulverized sulphur; the 
crucible is then to be immediately covered 
that the sulphur may not take fire, and 
the mixture is to be calcined over a smelt- 
ing fire until the superfluous sulphur is 
burned away The compound is then 
to be coarsely pounded, and, with a solu- 
Uon of muriate of ammonia, to be formed 
into a paste which is to be placed upon 
the article it is designed to enamel. The 
article must then be held over a spirit 
lamp till the compound upon it melts 
and flows. After tnis it may be smoothed 
and polished up in safety. 

See also Varnishes and Ceramics for 
t^her enamel formulas. 


ENAMEL COLORS, QUICK DRYING; 
See Varnishes 

ENAMEL REMOVERS: 

See Cleaning Preparations and Meth- 
ods 

ENAMELING ALLOYS: 

See Alloys 

ENGINES (GASOLINE), ANTI-FREEZ- 
ING SOLUTION FOR: 

See Freezing Preventives 

ENGRAVING SPOON HANDLES 
After the first monogram has been en- 
graved, rub it with a mixture of 3 parts 
of beeswax, 3 of tallow, 1 of Canada bal- 
sam, and 1 of oh^e oil Remo\e any 
superfluous quantity, then moisten a 
piece of paper with the tongue, and 
press it evenly upon the engraving Lay 
a dry piece of paper over it, hold both 
firmly with thumb and forefinger of left 
hand, and rub over the surface with a 
polishing tool of steel or bone The wet 
paper is thereby pressed into the engrav- 
ing, and, with care, a clear impression 
is made Remove the paper carefully, 
lace it m the same position on another 
andle, and a clear impression wnll be 
left The same paper can be used 2 
dozen times or more 

ENGRAVING ON STEEL: 

See Steel. 

Engravings : Tlieir Preser- 
vation 

(See also Pictures, Prints, and Litho- 
graphs ) 

Cleaning of Copperplate Engravings. 
— Wash the sheet on both sides by 
means of a soft sponge or brush with 
water to which 40 parts of ammonium 
carbonate has been added per 
parts of water, and nnse the p^per 
time with clear water. Next moisten with 
water in which a little wine vinegar has 
been admixed, rmse the sheet again with 
water containing a little chloride of lime, 
and dry in the air, preferably in the sum 
The paper will become perfectly clear 
wnthout the print being injured. 

Restoration of Old Pnnfs. — Old en- 
gravings, woodcuts, or printed sheeliF 
that have turned yellow may be 
dered white by first washing carefully ia 
water containing a little hyposulphite of 
soda, and then dipping for a minute m 
javelle water. To prepare the 
put 4 pounds of bicarbonate of soda in a 
pan, pour over it 1 gallon of boi^ng 
water; boil for 15 minutes, then stir m I 



310 


ENGRAVINGS— ESSENCES AND EXTRACTS 


pound of chloride of lime When cold, 
pour off the clear liquid, and keep m a 
3 Ug ready for use 

Surprising results are obtained from 
the use of hydrogen peroxide in the 
restoration of old copper or steel engrav- 
ings or lithographs which have become 
soiled or yeuow, and this without the 
least injury to the picture The cellulose 
which makes the substance of the paper 
resists the action of ozone, and the black 
carbon color of these prints is inde- 
structible 

^ To remove grease or other spots of 
dirt before bleaching, the engravings are 
treated with benzine. This is done by 
laying each one out flat in a shallow ves- 
sel and pouring the benzine over it As 
benzine evapoiates very rapidly, the 
vessel must be kept well covered, and 
since its vapors aie also exceedingly in- 
flammable, no fire or smoking should be 
allowed in the room The picture is 
left for several hours, then lifted out 
and dried in the air, and finally brushed 
several times with a soft brush The 
dust which was kept upon the paper by 
the grease now lies more loosely upon it 
and can easily be removed by Drushing 

In many cases the above treatment is 
sufiicient to improve the appearance of 
the picture. In the case of very old or 
badly soiled engravings, it is followed 
by a second, consisting in the immersion 
of the picture in a solution of sodium 
carbonate or a very dilute solution of 
caqstic soda, it being left as before for 
several hours After the liquid has been 
poured off, the picture must be repeated- 
ly rinsed in clear water, to remove any 
remnant of the soda 

By these means the paper is so far 
cleansed that only spots of mold or 
other discolorations remain These may 
be removed by hydrogen peroxide, in a 
fairly strong solution The commercial 
peroxide may be diluted with 2 parts 
water. 

The picture is laid m a shallow vessel, 
the peroxide poured over it, and the 
vessel placed in a stiong light. Very 
soon the discolorations will pale 

To Reduce Engravings. — Plaster casts, 
as we know, can be perceptibly reduced 
in size by treatment with water or 
alcohol, and if this is properly done, the 
. reduction is so even that the cast loses 
l|>%ing of its clear outline, but some- 
^ipes even gains m this respect by con- 
traction. If It IS desired to reduce an 
eu|raved plate, make a plaster cast of it, 
treat this with water or alcohol, and fill 
“Ihe new cast with some easily fusible 


metal This model, which will be con. 
siderably smaller than the original, is 
to be made again in plaster, and again 
treated, until the desiied size is reached 
In this way anything of the kind, even 
medallions, can be reproduced on a 
smaller scale. 

ENLARGEMENTS: 

See Photography 

ENVELOPE GUM: 

See Adhesives, under Mucilages 

EPIZOOTY: 

See Veterinary Formulas 

Essences and Extracts of 
Fruits 

Preservation of Fruit Juices.— The 
juices of pulpy fruits, when frech, con- 
tain an active principle known as pectin, 
which is the coagulating substance that 
forms the basis of fruit jellies This it 
is which prevents the juice of berries 
and similar fruits from passing through ^ 
filtering media Pectin may be precipi- 
tated by the addition of alcohol, or by 
fermentation The latter is the best, as 
the addition of alcohol to the fresh juices 
destroys then aroma and injures the 
taste The induction of a light fermen- 
tation IS far the better method, not only 
preserving, when carefully conducted, 
the taste and aroma of the fruit, but yield- ' 
ing far more juice The fruit is ci ushed 
and the juice subsequently caiciullv but 
strongly pressed out Sometimes the 
crushed fruit is allowed to stand awhile, 
and to proceed to a light fermentation 
before pressure is applied, but while a 
greater amount of juice is thus obtained, ' 
the aroma and flavor of the product are , 
ve^ sensibly injured by the procedure. ^ 

To the juice thus obtained, add from / 
1 to 2 per cent of sugar, and put away in 
a cool place (where the temperature will 
not rise over 70° or 75° F ) Fermenta- . 
tion soon begins, and will proceed for a,t 
few days As soon as the development/ 
of carbonic acid gas ceases, the juice ^ 
begins to clear itself, from the surface'! 
downward, and m a short time all solid^ 
matter will he in a mass at the bottom,-'! 
leaving the liquid bright and clear < 
Draw off the latter with a siphon, very ^ 
carefully, so as not to disturb the sedh^/ 
mentary matter Fermentation shoulds’^ 
be induced in closed vessels only, 
when ^ conducted in open containers ^ 
fungoid growth is apt to form on the^^ 
surface, sometimes causing putrefactive,^ 
and at others, an acetic, fermentation, 
either event spoiling the juice for 
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sequent use, except as a vinegar. The 
vessels, to effect the end desired, should 
be filled only two-thirds or three-fourths 
full, and then carefully closed with a 
tight-fitting cork, through which is passed 
a tube of glass, bent at the upper end, 
the short end of which passes below the 
surface of a vessel filled with water. As 
soon as fermentation commences the 
carbonic acid developed thereby escapes 
through the tube into the water, whence 
it passes off into the atmosphere When 
bubbles no longer pass off from the tube 
the operation should be interrupted, and 
decantation or siphoning, with subse- 
quent filtration, commenced 

By proceeding in this manner all the 
aroma and flavor of the juices are re- 
tained If it is intended for preserva- 
tion for any length of time the juice 
should be heated on a water bath to about 
176° F and poured, while hot, into bot- 
tles which have been asepticized by filling 
with cold water, and placing in a vess3 
similarly filled, bringing to a boiling 
temperature, and maintaining at this 
temperature until the j’uice, while still 
hot, is poured into them If now closed 
with corks similarly asepticized, or by 
dipping into hot melted paraffine, the 
juice may be kept unaltered for years. 
It is better, however, to make the juice 
at once into syrup, usmg the best refined 
sugar, and boiling in a copper^ kettle 
(iron or tin spoil the color), following the 
usual precautions as to skimming, etc. 
The syrup should be poured hot into the 
bottles previously heated as before de- 
scribed 

Ripe fruit may be kept in suitable 
quantities for a considerable time if cov- 
ered with a solution of saccharine and 
left undisturbed, this, too, without dete- 
riorating the taste, color, or aroma of the 
fruit if packed with care. 

Whole fruit may be stored in bulk, 
by carefully and without fracture filling 
into convement-sized jars or bottles, and 
pouring thereon a solution containing a 
quarter of an ounce of refined saccharine 
to the gallon of water, so filling each 
vessel that the solution is within an inch 
of the cork when pressed into position. 
The corks should first of all be immersed 
in melted paraffine wax, then drained, 
and allowed to cool. When fruit juices 
alone are required for storage purposes 
they are prepared by subjecting the 
juicy fruits to considerable pressure, by 
which process the juices are liberated. 

The sound npe fruits are crushed and 
packed into felt or flannel bags. The 
fruit should be carefully selected, rotteu 
or impaired portions being carefully re- 


moved, this IS important, or the whole 
stock would be spoiled Several meth- 
ods are adopted for preserving and clari- 
fying fruit juices 

A common way m which they are kept 
from fermenting is by the use of salicyfic 
acid or other antiseptic substance, w hich 
destroys the fermentative germ, or other- 
wise retards its action for a considerable 
time The use of this acid is seriously 
objected to by some as injurious to the 
consumer. About 2 ounces of salicylic 
acid, previously dissolved m alcohol, to 
25 gallons of juice, or 40 grams to the 
gallon, IS generally considered the proper 
proportion 

Another method adopted is to fill the 
freshly prepared cold juice into bottles 
until it reaches the necks, and on the top 
of this fruit juice a little glycerine is 
placed. 

Juices thus preserved will keep in an 
unchanged condition in any season. 
Probably one of the best methods of pre- 
serving fruit juices is to add 15 per cent 
of 95 per cent alcohol On such an ad- 
dition, albumen and mucilaginous matter 
will be deposited The juice may then 
be stored in large bottles, jars, or barrels, 
if securely closed, and when clear, so 
that further clarification is unnecessary, 
the juice should finally be decanted or 
siphoned off. 

A method applicable to most berries is 
as follows: 

Take fresh, ripe berries, stem them, 
and rub through a No 8 sieve, rejecting 
all soft and green fruit. Add to each 
gallon of pulp thus obtained 8 pounds of 

f ranulated sugar Put on the fire and 

ring just to a boil, stirring constantly. 
Just before removing from the fire, add 
to each gallon 1 ounce of a saturated alco- 
holic smution of salicylic acid, stirri^ 
well. Remove the scum, and, while stm 
hot, put into jars and hermetically seal. 
Put the jars in cold w^ater, and raise them 
to the boiling point, to prevent them 
from bursting by sudden expansion ©n 
pouring hot fruit into them tfcf 

jars entirely full, so as to leave no 
space when fruit cools and contracts. 

Prevention of Foaming and BarHal 
Caramelization of Fruit Juices. — 
fruit juices carry a notable amount ^ 
free carbonic acid, which must ^ 

escape on heating the liqukl. This 
do easily enough if the juice 
its natural state, but the addi^^ 
sugar so increases the demsky <0 
fluid that the acid cscsa^ 
and often the result is 
the burning or pajrtial 
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the syrup, that is easily accounted for in 
the greater density of the syrup at the 
bottom of the kettle — the lighter portion, 
or that still cairying impiisoncd gases, 
remaining on top until it is freed iiom 
them Constant Stirling can prevent 
this only partially, since it cannot entii ely 
overcome the results of the natuial foices 
in action The consequence is more oi 
less earamehzation The remedy is very 
simple Boil the juices first, adding dis- 
tilled water to make up for the loss by 
evaporation, and add the sugar afterwards. 

ESSENCES AND EXTRACTS: 

Almond Extracts. — 

1 -Oil of bitter almonds 90 minims 
Alcohol, 94 per cent, quantity suffi- 
cient to make 8 ounces 

II — Oil of bitter almonds 80 minims 

Alcohol 7 ounces 

Distilled water, quantity sufficient 
to make 8 ounces 

III. — Oil of bitter al- 
monds, deprived 
of Us hydiocyanic 
acid 1 ounce 

Alcohol 15 ounces 

In order to remove the hydrocyanic 
acid in oil of bitter almonds, dissolve 2 
parts of ferrous sulphate m 16 parts of 
distilled watei , in another vessel slake 1 
part freshly burned quicklime in a simi- 
lar quantity of distilled water, and to this 
add the solution of iron sulphate, after 
the same has cooled In the mixture put 
4 parts of almond o:l, and thoroughly 
agitate the liquids together Repeat the 
agitation at an interval of 5 minutes, 
then filter Put the filtiate into a glass 
retort and distil until all the oil has passed 
over. Remove any water that may be 
with the distillate by decantation, or 
otherwise. 

Apricot Extract. — 

Linalvl formate 00 minims 

Glycerine 1 ounce 

Amyl valerianate . 4 drachms 

Alcohol , 11 ounces 

Fluid extract on is 1 ounce 

Water, quantity sufficient to make 1 
pint 

Apple Extract. — - 

Glycerine . . 1 ounce 

Amyl valerianate . 4 drachms 

Linalyl formate 45 minims 

Fluid extract orris 1 ounce 

Alcohol . . 11 ounces 

Water, quantity sufficient to make 1 
pint. 


Apple Syrup.~I ~Peel and remove tb 
cores ot, say, 5 parts of apples and cut 
them into little bits Put m a suitable 
vessel and pour over them a mixture of 
5 pails each ol common white wme and 
watei, and let maceiate together for 5 
days at fiom 125° to 185° F , the vessel 
being closed duimg the lime Then strain 
the liquid thiougli a linen cloth, using 
gentle pressure on the solid matter, forc- 
ing as much as possible of it through the 
cloth Boil 30 parts of sugar and 20 
parts of water togethei, and when boiling 
add to the resulting syrup the apple 
jmee, let it boil up for a minute or so, 
and sliain through flannel 

II — Good ripe apples are cut into 
small pieces and pounded to a pulp in a 
mortar of any metal with the exception 
of lion To 1 pait of this pulp acid H 
parts of water Allow this to stand for 
12 houis Colate To 11 parts of the 
colaturc add 1 pait of sugar Boil for 
5 minutes Skim carefully Bottle slight- 
ly warm A small qiuantity of tartaric 
acid may be added to heighten the flavor 

Banana Syrupy — Cut the fiuit in slices 
and place in a jar, sprinkle with sugar 
and cover the jai, which is then envel- 
oped in stiaw and placed m cold water 
and the laltci is heated to the boiling 
point The lai is then removed, allowed 
to cool, and the juice poured into bottles 

Cinnamon Essence. — 

Oil of cinnamon 2 drachms 

Cinnamon, powdered 4 ounces 

xUcohol, deodoiized 16 ounces 

Distilled water 16 ounces 

Dissolv*' the oil m the alcohol, and add 
the water, an ounce at a time, with agita- 
tion after each addition Moisten the 
cmna mon with a little of the water, add, 
and agitate. Cork tightly, and put m a 
warm place, to maceiatc, 2 weeks, giv- , 
ing the flask a vigorous agitation sev- 
eral times a day Finally, ffiter through 
paper, and keep m small vials, tightly 
stoppered 

Chocolate Extract. — Piobably the best 
form of chocolate extract is made as fol- 
lows 

Curacao cocoa, 400 parts 

Vanilla, chopped 

fine 1 part 

Alcohol of 55 per 

cent . 2,000 parts } 

Mix and macerate together for 15 
days, express and set aside Pack the^ 
residue m a peicolator, and pour on boil^ 
mg water (soft) and percolate until 57!^ 
parts pass through* Put the percolatw 
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in a flask, cork, and let cool, then mix 
with the alcoholic extract Jf it be de- 
sired to make a syrup, before mixing the 
extract, add 1,000 parts of sugar to the 
percolate, and with gentle heat dissolve 
the sugar Mix the syrup thus formed, 
after cooling, with the alcoholic extract 

Coffee Extracts. — In making coffee 
extract, care must be used to avoid ex- 
tracting the bitter properties of the coffee, 
as this IS where most manufacturers fail, 
in trying to get a strong extract the\ suc- 
ceed only in getting a bitter one 

I — The coffee should be a mixture of 
Mocha, 3 parts, Old Government Java, 
5 parts, or, as some prefer, Mocha, 3 parts, 
Java, 3 parts, best old Rio, parts 

Coffee, freshly roasted 

and puiveiized 100 parts 

Boiling water 600 parts 

Pack the coffee, moistened with boil- 
ing water, in a strainer, or dipper, placed 
in a vessel standing in the water bath at 
boiling point, and let 400 parts of the 
water, in active ebullition, pass slowly 
through it Draw off the liquid as quick- 
ly as possible (best into a vessel previously 
heated by boiling water to nearly the boil- 
ing point), add 200 parts of boiling water, 
and pass the whole again through the 
strainer (the container remaining m the 
water bath) Remove from the bath; 
add 540 parts of sugar, and dissolve by 
agitation while still hot 

II. — The following is based upon Lie- 
big’s method of making coffee for table 
use. Moisten 50 parts of coffee, freshly 
roasted and powdered as before, with 
cold water, and add to it a little egg albu- 
men and stir in Pour over the whole 
400 parts of boiling water, set on the fire, 
and let come to a boil. As the liquid 
foams, stir down with a spoon, but let it 
come to a boil for a moment, add a little 
cold water, cover t^htly, and set aside in 
a warm place Exhaust the residual 
coffee With 300 parts of boiling water, as 
detailed in the first process, and to the 
filtrate add carefully the now clarified 
extract, im to 600 parts, by adding boiling 
water. Proceed to make the syrup by 
the method detailed above. 

III. — To make a more permanent ex- 
tract of coffee saturate 600 parts of 
freshly roasted coffee, ground moderately 
fine, with any desired quantity of a 1 in 3 
mixture of alcohol of 04 per cent and 
distilled water, and pack in a percolator. 
Close the faucet and let stand, closely 
stoppered, for 24 hours, then pour on the 
residue of the alcohol and water, and let 
run through, adding suflScient water, at 


the last, so as to compensate for what 
boils away Set this aside, and continue 
the percolation, with boiling 'ft ater, until 
the powder is exhausted Evaporate the 
resultant percolate down to the consist- 
ency of the alcoholic extract, and mix the 
two If desired, the result ma> be 
evaporated down to condition of an ex 
tract To dissoh e, add boiling water 

IV —This essence is expressly adapted 
to boiling purposes Take 3 pounds of 
good coffee, 4 ounces of granulated sugar, 

4 pints of pure alcohol, 6 pints of hot 
winter. Have coffee fresh roasted and of 
a medium grinding Pack m a glass per- 
colator, and percolate it wuth a men- 
struum, consisting of the water and the 
alcohol Repeat the percolation until 
the desired strength is obtained, or the 
coffee exhausted, then add the sugar and 
filter 

V — Mocha coffee 1 pound 

Java coffee 1 pound 

Glycerine, quantity sufficient. 

Water, quantity sufficient. 

Grind the two coffees fine, and mix, 
then moisten with a mixture of 1 part of 
glycerine and 3 parts of w ater, and pack 
m a glass percolator, and percolate slowdy 
until 30 ounces of the percolate is ob- 
tained It IS a more complete extraction 
if the menstruum be poured on m the con- 
dition of boiling, and it be allovred to 
macerate for 20 minutes before percola- 
tion commences Coffee extract should, 
by preference, be made in a glass per- 
colator A glycerine menstruum is pref- 
erable to one of dilute alcohol, giving a 
finer product 
VI — Coffee, Java, roast- 
ed, No 20 pow- 
der 4 ounces 

Glycerine, pure 4 fiuidounces 

Water, quantity sufficient 
Boiling, quantity sufficient. 

Moisten the coffee slightly with water, 
and pack firmly in a tin percolator, pour 
on water, gradually, until 4 fluidounces 
are obtained, then set aside Place the 
coffee in a clean tin vessel, with 8 fiuid- 
ounces of water, and boi! for 5 minutes 
Again place the coffee in the percolator 
with the water (infusion), and when the 
liquid has passed, or drained off, pack 
the grounds firmly, and pour on boili^ 
water until 8 fiuidounces are obtained 
When cold, mix the first product, and 
add the glycerine, bottle, and cork well. 

The excellence of this extract ol mf- 
fee, from the manner of its preparation, 
will be found by experience to be iacomr^ 
parably superior to that made by the for- 
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mulas usually recommended, the reason 
being apparent in the first step in the 
process. 

CojBfee Essence. — 

Best ground Mocha 

coffee 4 pounds 

Best ground chicory 2 pounds 

Boil with 2 gallons of wa+er m a closed 
vessel and when cold, strain, press, and 
make up to 2 gallons, and to this add 
Rectified spirit of wine 8 ounces 
Pure glyceiine (fluid) 16 ounces 

Add syrup enough to make 4 gallons, 
and mix intimately 

Cucumber Essence. — Press the juice 
from cucumbers, mix with an equal vol- 
ume of alcohol and distil If the distil- 
late IS not sufficiently perfumed, more 
juice may be added and the mixture dis- 
tilled. it is said that the essence thus 
prepared will not spoil when mixed with 
lats m the preparation of cosmetics 

Fruit Jelly Extract. — Fill into separate 
paper bags: 

Medium finely pow- 
dered gelatin . 18 parts 

Medium finely pow- 
dered citric acid . 3 parts 

Likewise into a glass bottle a mixture of 
any desired 

Fruit essence . . 1 part 

Spirit of wine . , 1 part 

and dissolve in the mixture for obtain- 
ing the desired color, raspberry red or 
lemon yellow, tV part 

For use, dissolve the gelatin and the 
citric acid in boiling water, adding 

Sugar 125 parts 

^nd mixing before cooling with the fruit 
essence mixture. 

Ginger Extracts. — The following is an 
excellent method of preparing a soluble 
essence or extract of ginger. 

I. — -Jamaica ginger . 24 ounces 

Rectified spirits, 60 

per cent, . . 45 ounces 

Water .. . 15 ounces 

Mix and let macerate together with 
frequent agitations for 10 days, then per- 
colate, press off, and filter The yield 
should oe 45 ounces Of this take 40 
punces and mix with an equal amount of 
distilled water Dissolve 6 drachms of 
^"^odium phosphate in 5 ounces of boiling 
water, let cool and add the solution to the 
filtrate and water, mixing well. Add 2 
-.'drachms of calcium chloride dissolved in 
5 ounces of water, nearly cold, and again 


thoroughly shake the whole. Let stand 
for 12 hours, then filter 

Put the filtrate in a still, and distil off, ^ 
at as slow a temperature as possible, 30 
ounces Set this distillate to one side 
and continue the distillation till another 
40 ounces have passed, then let the still 
cool The residue m the still, some 18 
ounces, is the desired essence Pour out 
all that is possible and wash the still with 
the 30 ounces of distillate first set aside. 
This takes up all that is essential 
Finally, filter once more, through double 
filter paper and preserve the filtrate— 
about 40 ounces, of an amber-colored 
liquid containing all of the essentials of 
Jamaica ginger 

Soluble Essence of Ginger. — II — The 
following IS Harrop's method of proceed- 
ing 

Fluid extract of gin- 
ger (U. S ) 4 ounces 

Pumice, in moder- 
ately fine powder 1 ounce 

Water enough to make 12 ounces 

Pour the fluid extract into a bottle, add 
the pumice and shake the mixture and 
repeat the shaking in the course of several 
hours. Now add the water in propor- 
tion of about 2 ounces, shaking well and 
freq^uently after each addition When 
all IS added repeat the agitation occa- 
sionally during 24 hours, then filter, 
returning the last portion of the filtrate 
until it comes through clear, and if nec- 
essary add sufficient water to make H 
ounces 

III. — Jamaica ginger, 

ground . 2 pounds 

Pumice stone, ground 2 ounces 

Lime, slaked 2 ounces 

Alcohol, dilute . 4 pints 

Rub the ginger with the pumice stone 
and lime until thoroughly mixed Moisten 
with the dilute alcohol until saturated and 
place in a narrow percolator, being care^ 
ful not to use force m packing, but simply 
putting it m to obtain the position of a 
powder to be percolated, so that the^ 
menstruum will go through uniformly.^ 
Finally, add the dilute alcohol and pro-^ 
ceed until 4 pints of percolate are ob- 
tained Allow the liquid to stand fo|^ 
24 hours; then filter if necessary 

IV. — Tincture ginger 480 parts 

Tincture capsicum. 12 parts | 
Oleoresm ginger . 8 parts if 

Magnesium carbon- i 

ate . 16 parts 

Rub the oleoresm with the magnesi^ 
and add the tinctures, add about 4(lf 

I? 
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parts of water, in divided portions, stir- 
ring vigorously the while Transfer the 
mixture to a bottle, and allow to stand 
1 week, shaking frequently; then filter, 
and make up 960 parts with water 

V. — Fluid extract of ginger 

(U S P ) . 4 ounces 

Pumice, powdered and 

washed 1 ounce 

Water enough to make IS ounces 

Pour the fluid extract of ginger into a 
bottle, and add the pumice, shake thor- 
oughly, set aside, and repeat the opera- 
tion in the course of several hours Add 
the water, in the proportion of about 2 
ounces at a time, agitating vigorously 
after each addition. When all is added, 
repeat the agitation occasionally during 
24 hours, then filter, returning the first 
portion of the filtrate until it comes 
through bright and clear. If necessary, 
pass water through the filter, enough to 
make IS fluidounces of filtrate. 

VI — Strongest tincture 

of ginger , 1 pint 

Fresh slaked lime IJ ounces 

Salt of tartar , J ounce 

VII — Jamaica ginger, 

ground . 3S parts 

Pumice stone, pow- 
dered . . 3S parts 

Lime, slaked. . S parts 

Alcohol, dilute, 

sufficient to make 32 parts 

Rub the ginger with the pumice stone 
and lime, then moisten with alcohol until 
it is saturated with it. Put in a narrow 
percolator, using no force in packing. 
Allow the mass to stand for S4 hours, 
then let run through. Filter if neces- 

sary 

VIII. — The following is insoluble: 

Cochin ginger, 

cut fine . . 1,000 parts 
Alcohol, 95 per 

cent 2,500 parts 

Water . . . 1,250 parts 

Glycerine 250 parts 

Digest together for 8 days in a very 
warm, not to say hot, place Decant, 
press off the roots, and add to the cola- 
ture, then filter through paper. This 
makes a strong, natural tasting essence 

IX — Green Ginger Extract. — The 
green ginger root is freed from the epi- 
dermis and surface dried by exposure to 
the air for a few hours. It is then cut 
into thin slices and macerated for some 
dajs with an equal weight of rectified 
spirit, which when filtered will yield an 


essence possessing a very fine aroma 
and forming an almost perfectly clear 
solution in water. If the ginger is al- 
lowed to dry more than the few hours 
mentioned it will not produce a solu- 
ble essence. It is used in some of the 
imported ginger ales as a flavormg only, 
and makes a lovely ginger flavor 

Hop Syrup — A palatable preparation 
not inferior to many of the so-called hop 
bitters . 


Hops 
Dandelion 
Gentian 
Chamomile 
Stillingia 
Orange peel 
Alcohol 
Water . . 
Syrup, simple. 


2 parts 
2 parts 
2 parts 
2 parts 
2 parts 
2 parts 
75 parts 
75 parts 
50 parts 


Coarsely powder the drugs and ex- 
haust with the water and alcohol mixed. 
Decant, press out and filter, and finally 
add the syrup The dose is a wineglass- 
ful 2 or 3 times daily. 

‘^Lemon Essences- — I. — Macerate the 
cut-up fresh peelings of 40 lemons and 30 
China oranges in 8 quarts of alcohol and 
2 quarts of water, for 2 or 3 days, then 
distil off 8 quarts.^ Every 100 parts of 
this distillate is mixed with 75 parts of 
citric acid dissolved in 200 parts of water, 
colored with a trace of orange and filtered 
through talc. Each 200 parts of the fil- 
trate is then mixed with 2 quarts of 
syrup. 


II. — Twenty-five middle-sized lemons 
are thinly peeled, the peelings finely cut, 
and the whole, lemons and peels, put to 
macerate in a mixture of 3 pints 90 per 
cent alcohol and 5 quarts water. Let 
macerate for 24 hours. Add 10 drops 
lemon and 10 drops orange oil; tiben 
slowly distil off 4 quarts. The distifiate 
will be turbid, but if left to stand hi a 
cool, dark place for a week it will 
off clear, and should make a dear mix- 
ture with equal parts of water and simple 
syrup. If it does not, add withi a 
pipette, drop by drop, suffident aJco-jW 
to make it do so. Finally, dissolve in the 
mixture 4 drachms of vanillin, and co|ox 
with a few drops of tincture of turmesjc 
and a little caramel. 


Ill — Peel thinly and lightly, 25 
dium-sized fresh lemons and 1 osran^' 
and cut the peelings^ ^into very 
pieces Macerate in 55 drachm® ’ 

cent alcohol, for 6 hours F3ter ^ 

macerate without pressing. '■ 

filtrate with 3 pints water and 
for eight days, shaking ^4|| 
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the end of this time filter. The filtrate 
is usually clear, and if so, add 4 drachms 
of vanillin. If not, proceed as in the 
second formula above. 

IV.— Oil of lemon, select, S fluid- 
ounces, oil of lemon p;rass (frcsh)> 1 
fluidrachm , peel, lieskly fjralcd, of VZ 
lemons, alcohol, 7 pints, boiled watei, 
1 pint. 

Mix and macerate foi 7 days If 
in a hurry for the product, pcicolate 
throu^?li tile lemon peel and filici The 
addition of any other subslame than the 
oil and rind o't the lemon is not rc<‘om- 
mendod 

V.— Fresh oil of lemon parts 

Lemon peel (outer 
rind) fleshly 
fijrated 1F2 parts 

Oil of lemon grass 1 pait 

Alcohol 500 parts 

Mix, let macerate for 14 days, and 
filter. 

VI. — Essence of lemon IJ ounces 

Heelified spirit of 

wine . () onnecs 

Pure glycenne 3 ounces 

Pure phosphate 

cal(‘iiim 4 ounces 

Distilled water to make 1 pint 

Mix essence of lemon, spirit of wine, 
gl;5reenne, and 8 ounces of distilled water, 
agitate briskly in a quart bottle for 10 
minutes, and introdnee phosphate of 
calcium and again shake Put in a 
filter and let it pass through twice 
Digest in filtrate for S or 3 days, add 1 i 
ounces fresh lemon peel, and again filter. 

VII. ^ — Oil of lemon 6 parts 

Lemon peel (licsh- 

ly grated) 4 parts 

Alcohol, sufficient 

Dissolve the oil of lemon in 00 parts of 
alcohol, add the lemon peel, and macer- 
ate for ^4 hours Filler through paper, 
adding through the filter enough alcohol 
to maSe the filtrate weigh 100 parts 

VlII. — Extenoi rind of 

lemon 2 ounces 

Alcohol, 05 per 

cent, deodorized 32 ounces 
Oil of lemon, re- 
cent 3 fluidounccs 

Expose the lemon rind to the air until 
perfectly dry, then bruise in a wedgwood 
mortar, anci add it to the alcohol, agitat- 
ing until the color is extracted, then add 
the lemon oil 

Natural Lemon Juice. — I. — Take 4 20 
parts of crystallized citric acid, 2 parts 


essence of lemons, 3 parts of alcohol off 
% per cent i part calcium carbonatt ' 
50^0 parts .sodium phosphate, and^ijiM* ‘ 
calcium citrate, and dissolve the whXn 
sufficient water to make 60 parts 
II —Squeeze out the lemon luice 
strain It to get nd of the seeds and Wp 
paitieles of pulp, etc , heat it to the boil, 
ing point, let it cool down, add talc, 
shake well together and filter If if is to 
be kept a long tune (as on a sea voyaec^ 
a little alcohol is added ^ ° 


Limejuico - -Tins may be clarified by 
he iliiig il ( I'liei alone or mixed with a small 
quantity ot egg albumen, in a suitable 
vessel, without stirring, to near the hoi 
mg point of watei, until the impurities 
have coagulated and either risen to the 
top or sunk to the bottom It is tbea, 
filtered into clean bottles, which should 
be completely filled and closed (with 
pointed corks), so that each cork has to 
displace a porlion of the liquid to be 
inserted The bottles are sealed and 
kept at an even temperature (in a cellar) 
In this way the juice may be satisfac- 
torily pi cserved 

Nutmeg Essence. — Oil of nutmeg, 2 
dradims, mace, in powder, 1 ounce; al-/ 
cohol, 05 per cent, deodorized, 32 ounces. 

Dissolve the oil in the alcohol by agi-, 
t alien, add the mace, agitate, then stom 
per tighlly, and macerate 12 hours M- 
ter through paper . 

Orange Extract. — Grated peel of 24 
oranges, alcohol, 1 quart, water, 1 quart;* 
oil or orange, 4 drachms Macerate tbe^^ 
orange pe<3 and oil of orange with alco-^ 
hoi for 2 weeks Add distilled water*' 
and filtci 


Orange Extract, Soluble.— I —Pure 
oil of orange, IJ fluidounces, carbonate^ 
of magnesium, 2 ounces, alcohol, 
fluidounccs, water, quantity sufficient to^, 
make 2 pints | 

IL— Dissolve oil of orange in tbe 
alcohol, and rub it with the carbonate 
magnesium, m a mortar Pour the miin/ 
ture into a quart bottle, and fill the bo^t 
tie with water Allow to macerate fora|; 
week or more, shaking every day 
filter through paper, adding enouga^^, 
water thiough the paper to make filtrate, 
measure 2 pints. 

Orange Peel, Soluble Extract.— ^ 
Freshly grated orange ' 1 

nnd ^ 1 part 

Deodorized alcohol 1 part a 

Macerate for 4 days and express 
the expressed liquid to 10 per cent of its^^ 
^weight of powdered magnesium carbonat^ 
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in a mortar, and rub thoroughly until a 
smooth, creamy mixture results; then 
gradually add the water, constantly stir- 
ring Let stand for 48 hours, then filter 
through paper Keep in an amber bottle 
and cool place To make syrup of orange, 
add 1 part of this extract to 7 parts of 
heavy simple syrup 

Peach. Extract — 

Linalyl formate 120 minims 

Amj^l valerianate 8 drachms 

Fluid extract orris 2 ounces 

Oenanthic ether 2 drachms 

Oil rue (pure Gei- 

man) . 30 minims 

Chloroform 2 drachms 

Glycerine 2 ounces 

Alcohol, 70 per cent, to 3 pints. 

Pineapple Essence — A ripe, but not 
too soft, pineapple, v eighmg about, say, 

I pound, IS mashed up in a mortar with 
Tokay wine, 6 ounces The mass is 
then brought into a flask with 1 pint of 
water, and allowed to stand 2 hours 
Alcohol, 90 per cent, } pint, is then added 
and the mixture distilled until 7 quarts 
ot distillate have been collected Cog- 
nac, 9 ounces, is then added to the dis- 
tillation. 

Pistachio Essence — 

I — Essence of almond 2 fluidounces 
Tincture of vanilla 4 fluidounces 
Oil of neroh . 1 drop 

II — Oil of orange peel 4 fluidrachms 

Oil of cassia 1 fluidrachm 

Oil of bitter almond 15 minims 
Oil of calamus . 15 minims 

Oil of nutmeg . . 14 fluidrachms 

Oil of clove . 30 minims 

Alcohol 12 fluidounces 

Water 4 fluidounces 

Magnesium car- 
bonate 2 drachms 

Shake together, allow to stand 24 
hours, and filter 

Pomegranate Essence. — 

Oil of sweet orange 3 parts 
Oil of cloves 3 parts 

Tincture of vanilla 15 parts 
Tincture of ginger 10 parts 
Maraschino liqueur 150 parts 
Tincture of coccion- 

ella 165 parts 

Distilled water 150 parts 

Phosphoric acid, 

dilute . . 45 parts 

Alcohol, 95 per cent, quantity suffi- 
cient to make 1 000 parts. 

Mix and dissolve. 


Qmnce Extract. — 

Fluid extract orris 2 ounces 
Oenanthic ether 1 4 ounces 

Lmalyl formate 90 " minims 

Glycerine 2 ounces 

Alcohol, 70 per cent, to 3 pints 

Raspberry Syrup, without Alcohol or 
Antiseptics. — The majority of producers 
of fruit juices are firmly convinced that 
the preservation of these juices without 
the addition of alcohol, salicylic acid, 
etc , is impossible Herr Steiner’s proc- 
ess to the contrary is here reproduced 
The fruit is crushed and pressed, the 
j'uice, with 2 per cent of sugar added, is 
poured into containers to about three- 
quarters of their capacity, and there al- 
lowed to ferment The containers are 
stoppered with a cork through T^bich 
runs a tube, whose open end is protected 
by a bit of gum tubing, the extremity of 
•which is immersed m a glass filled with 
water. It should not go deeper than 
■fV of an inch high The evolution of 
carbonic gas begins in about 4 hours 
and is so sharp that the point of the tube 
must not be immersed any deeper. 

Ordinanly fermentation ceases on the 
tenth day, a fact that may be ascertained 
by shaking the container sharply, when, 
if it has ceased, no bubbles of gas will 
appear on the surface of the water 

The fermented j’uice is then filtered to 
get rid of the pectmic matters, yeast, etc , 
and the filtrate should be poured back on 
the filter several times The juice filters 
quickly and comes off very clear The 
necessary amount of sugar to make a 
syrup is now added to the liquid and al- 
lowed to dissolve gradually for 12 hours. 
At the end of this time the liquid is put 
on the fire and allowed to boil up at once, 
by which operation the solution of the 
sugar is made complete Straining 
through a tin strainer and filling into 
heated bottles completes the process. 

The addition of sugar to the freshly 
pressed juice has the advantage of caus- 
ing the fermentation to progress to the 
full limit, and also to preserve,^ by the 
alcohol produced by fermentation, the 
beautiful red color of the juice. 

Any fermentation that may be per- 
mitted prior to the pressing out of the 
juices IS at the expense of aroma and 
flavor; but whether fermentation occurs 
before or after pressure of the berry, the 
ordinary alcohol ic^t caiinoL determine 
whether the juite has been completely 
fermented (and consequenth whether the 
pectins have been completely separated) 
or not. Since, in spite of the l&ct that 
the liquid remains limpid after 4 days’* 
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fermentation, the production of alcohol 
is .M. I' ' V f iinc — a demonslra- 
tio i • I , . • cannot then be 

completed, and that at least 10 days will 
be required for tins put pose 

An aboitive raspbeny syi up is always 
due to an incomplete or faulty feunenta- 
tion, for too often does it occur that in- 
completely fcnncnled juices ailci a little 
time lose coloi and become tin bid 

The habit of clarifying juices by shak- 
in^^ up with a bil of papci, lah‘, ele , oi 
boiling with albumen is a useless waste 
of time and labor By the pio(‘ess iinli- 
cated the entire piocess of clanfieation 
occurs automatically, so to speak 

Beep Red Raspberry Syrup —A nnieh 
deeper and nehei color than that ouli- 
narily attained may he seiuied by add- 
ing to crushed laspbernes, beloie fei- 
rnentation, small c|uaiitities of sugai, sifted 
over the snrfa(‘c in layeis The elhyhc 
alcohol produced by fei mentation in this 
manner aids in the extraction of the 
red coloring matter of the fiuii hlore- 
over, the fermented juice should never 
be cooked over a Oio, but by supen- 
heatecl steam Only in tins way can 
caramehzation be completely avoided 
Only sugar free from ultiamaiine and 
chalic should be used in making the 
syrup, as those impurities also have a 
bad influence on the color 

Raspberry Essences. — 

I — Raspberries, fresh IG ounces 

Angelica (California) G fluidounces 
Brandy (California) G onnees 
Alcohol ^ G oiiuccs 

Water, quantity suflicient 

Mash the berries to a pulp in a moitar 
or bowl, and transfer to a flask, along 
with the Angelica, brandy, alcohol, ami 
about 8 ounces of water Let macerate 
overnight, then distil olT until 32 ounces 
have passed over Color red The 
addition of a trifle of essence of vanilla 
improves this essence. 

11. — Fresh raspberries 200 grams 

Watp, distilled . 100 grams 
Vanilla essence 2 grams 

Pulp the raspberries, let stand at a 
tempciature of about 70° F for 48 hours, 
and then add 100 grains of water Fifty 

t rams are then distilled olf, and alcohol, 
0 per cent, 25 grams, in which 0 01 
^vanillin has been previously dissolved, 
"is added to the distillate. 

Sarsaparilla, Soluble Extract. — 

Pure oil of winter- 
green 5 flmdrachms 


5 fluidrachnis 
fluidraclims <«■ 

2J ounces 
1 pint 


Pure oil of sassa- 
fras . 

Pme oil of amse 
Carbonate of mag- 
nesium 
Alcoliol 

Wateu (piantity sufficient to make 
2 pints 

Dissolve the various oils in the alcobi , 
and mb with caihomile of magnesium 4 ^ 
a moitar Pour the mixture into a 
quail bottle, and fill the bottle witf 
water Allow to macerate for a week 
or moi e, shaking every day Then filter 
through the paper, adding enough water 
thiough the paper to make the finished 
product measure 2 pints 

Strawberry Juice.— Put into the water 
bath 1,000 paits of distilled water ani* 
GOO pails of sugar and boil, with con- 
si an I skimming, until no more scui^ 
a I uses Add 5 jiarls ot eitnc acid and 
conlmuc the boiling until about 1,250 
parts aie left Bin m, little by little, 
500 parts of fresh stiaiavberncs, properly 
stemmed, and be ^ particularly carefi 
not to crush the fruit When all the;, 
berries are added, covei the vessel, 
move trom the fire, put into a warm plao^ 
and let stand, closely covered, for3 houx^ 
or until the mass has cooled down toth# 
surrounding temperature, then strain of 
through flannel, being careful not 
ciush the beirics Prepare a sufiScieni 
number of pint bottles by filling thenjl 
with warm water, putting them into % 
kettle of the same and heating them f|| 
boiling, then rapidly emptying ar)|i 
diammg as (jmckly as possible In% 
these pour the hoi juice, cork and sm* 
the bottles as rapidly as possible Jiti» 
thus prepared letains all the aroma aifs 
flavor of the fresh berry, and if caref™ 
coiked and sealed up will retain 
properties a year ^ ' 

Strawberry Essence.— 

Strawberues, fresh 10 ounces J 
Angelica (California) G fluidoun^l 
Brandy (California) 6 ounces 
Alcohol . 8 ounces ' 

Water, quantity sufficient 

Mash the berries to a pulp m a mo^ 
or bowl, and transfer to i ' 
the Angelica, brandy, aha».U'l .. < 

8 ounces of water Lei i 

night, then distil off until 32 ounces i 
passed over. Color strawberry 
The addition of a little essence of vaii 
and a hint of lemon improves tmy 
sence. ' yJ 
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Tea Extract. — 

I — Best Souchong tea 175 parts 

Cinnamon 3 parts 

Cloves 3 parts 

Vanilla 1 part 

Arrack 800 parts 

Rum 200 parts 

Coarsely powder the cinnamon, clove, 
etc , mix the ingredients, and let macer- 
ate for 3 days, then filter, press off, and 
make up to 1,000 parts, if necessary, by 
adding rum The Souchong may be 
replaced by any other brand of tea, and 
the place of the arrack may be occupied 
by Santa Cruz, or New England rum 
The addition of fluid extract of kola nut 
not only improves the taste, but gives the 
drink a remarkably stimulating prop- 
erty The preparation makes a clear 
solution with either hot or cold water and 
keeps well 

II — Tea, any desirable variety, 16 
ounces, glycerine, 4 ounces, hot water, 
4 pints, water, sufficient to make 1 pint 

Reduce the tea to a powder, moisten 
with sufficient of the glycerine and alco- 
hol mixed, with 4 ounces of water added, 
ack in percolator, and pour on the alco- 
ol (diluted with glycerine and water) 
until 12 ounces of percolate have been 
obtained Set this aside, and complete 
the percolation with the hot water. 
When this has passed through, evapo- 
rate to 4 ounces, and add it to the perco- 
late first obtained. 

Tonka Extract. — 

Tonka beans . 1 ounce 

Magnesium carbonate, quantity suf- 
ficient. 

Balsam of Peru. . 2 drachms 

Sugar . . 4 ounces 

Alcohol . 8 ounces 

Water sufficient to make 16 ounces 
Mix the tonka, balsam of Peru, and 
magnesia, and rub together, gradually 
adding the sugar until a homogeneous 
powder is obtained. Pack in a percolator; 
mix the alcohol with an equal amount of 
water, and pour over the powder, close 
the exit of the percolator, and let macer- 
ate for 24 to 36 hours, then open the 
percolator, and let pass through, gradu- 
ally adding water until 16 ounces pass 
through. 

Vani l la Extracts. — — Vanilla, in fine 
bits, 250 parts, is put into 1,350 parts of 
mixture, of 2,500 parts 95 per cent al- 
cohol, and 1,500 parts distilled water 
Cover tightly, put on the water bath, 
and digest for 1 hour, at 140® F Pour 
off the liquid and set aside. To the 
residue in the bath, add half the remain- 


ing water, and treat in the same man- 
ner Pack the 'vanilia in an extraction 
apparatus, and treat with 250 parts of 
alcohol and water, mixed in the same pro- 
portions as before Mix the results of 
the three infusions first made, filter, and 
wash the filter paper with the results of 
the percolation, allowing the filtered per- 
colate to mingle with the filtrate of the 
mixed infusions 

II — Take 60 parts of the best vanilla 
beans, cut into little pieces, and put into 
a deep vessel, wrapped with a cloth to 
retain the heat as long as possible. 
Shake over the vanilla 1 part of potas- 
sium carbonate in powder, and immedi- 
ately add 240 parts distilled water, in an 
active state of ebullition Coyer the 
vessel closely, set aside until it is com- 
pletely cold, and then add 720 parts 
alcohol Cover closely, and set aside in 
a moderately warm place for 15 days, 
■when the liquid is strained off, the resi- 
due pressed, and the whole colate filtered 
The addition of 1 part musk to the 
vanilla before pouring on the hot water 
improves this essence 

To prepare vamlla fountain syrup 
■with extracts I or 11, mix 25 minims of th^ 
extract with 1 pint simple syrup. Color 
with caramel 

III — Vanilla beans, cut 

fine ... 1 ounce 

Sugar . 3 ounces 

Alcohol, 50 per cent 1 pint 
Beat sugar and vanilla together to a 
fine powder Pour on the dilute alcohol, 
cork the vessel, and let stand for 2 
shaking it up 2 or 3 times a day. 

IV. — Vanilla beans, 

chopped fine . 30 parts 

Potassium carbon- 
ate . 1 part 

Boiling water 1,450 parts 
Alcohol - 450 parts 

Essence of musk 1 part 
Dissolve the potassium carbonate In 
the boiling water, add the vanilla, cover 
the vessel, and let stand in a moderatdy 
warm place until cold Transfer to a 
wide-mouthed jar, add the alcohol, cork^ 
and let macerate for 15 days; then decant 
the clear essence and filter the remaind<^. 
Mix the two liquids and add the essemst , 
of musk ' i 

V. — Cut 60 parts of best vanffla ^ ^ 

into small bits, put into a de^ ^ ~ 

which should be well wrapped in a ^ 

en cloth to retain heat as - j 

Shake over the beans 1 part of 
carbonate, in powder, then pour over ^ > 

mass 240 parts, dlstffled 
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active state of ebullition, cover the vessel 
closely, and set inside m a moderately 
warm plac^e. When quite cold add 720 
parts alcohol, close the vessel tightly, 
and set aside in a model ately warm 
place, to macerate foi 15 da^s, then 
stiaia od, press out, and set aside for a 
day or two The liquid may then he 
filtered and bottled The addition of a 
little musk to the beans botoie poimng 
on the hot water, is thought by many to 
greatly impiove the product One part 
of this extract added to 300 parts simple 
syrup IS eKcelleiil tor fountain pui poses 

VI — Vanilla beaus 8 ounces 

(rlyceiine , (> ounces 

Granulated sugai. 1 pound 

Water 4 pints 

Alcohol of cologne 

spirits 4 pints 

Cut or grind the beans very fine, rub 
with the glycerine and put m a wooden 
keg, dissolve the sugai in the watei, fust 
heating the water, if couvement, mix the 
water and spuits, and add to the vanilla; 
pour in keg Keep in a Nvai m place ft om 
S to 0 months before using Shake often 
To clear, percolate thiough the dregs If 
a dark, rich color is desired add a little 
sugar colonug 

VII. — Vanilla beans, 

good quality 16 ounces 

Alcohol 61 fluidounces 

Glycerine 21 fluidounces 

Water 10 flmdounces 

Dll ute alcohol, quantity sunieient 

Mix and macerate, with frequent agi- 
tation, for 3 weeks, filter, and add dilute 
alcohol to make 1 gallon 

VIIL— Vanilla beans, 

good qmihty 8 ounces 

T u m 1 c e stone, 

lump 1 ounce 

Rock candy 8 ounces 

Alcohol and water, of each a sufli- 
cienc} 

Cut the beans to fine slireds and trit- 
urate well with the pumice stone and look 
candy. Place the whole m a percolator 
and percolate with a menstiuum com- 
posed of 9 parts alcohol and 7 parts water 
until the percolate passes through clear 
Bring the bulk up to 1 gallon with the 
same menstruum and set aside to ripen 

IX — Cut up, as finely as possible, 20 
parts of vanilla bean and with 40 parts of 
milk sugar (rendered as dry as possible 
by being kept in a drying closet until it 
no longer loses weight) mb to a coarse 
powder Moisten with 10 paits of 
dilute alcohol, pack somewhat loosely m 


a closed percolator and let stand for »' 
hours Add 40 parts of dilute alcoU 
close the perc-olatoi, and let stand 8 days 
At the end o this time add 110 parts of 
dilute alcohol, and let pass through The 
residue will lepay woiking over Drvit 
well, add 5 paits of vanillin, and 110 
paits of milk sugai and pass through a, 
sieve, then treat as before 


The following are cheap extracts 1 
X —Vanilla beans, I 1 

chopped fine 5 parts ^ 

Tonka beaus, 

powdered 10 parts 

Sugar, powdered 14 parts 

Ah‘ohol, 95 per 

<^*ent , 25 parts 

Watei, quantity sufficient to . 
make 100 parts 

Rub the sugai and vanilla to a fine 
powder, add the tonka beans, and mcor- " 
poiate Pack into a filtei, and pour on ^ 
10 pails of alcohol, cuit with 15 parts of ' 
water, close the laucTt, and let macerate 
overnight In the morning percolate 

with the lemaimug alcohol, added to 80 
parts of walei, mild 100 parts of perco- 
late pass thiough 


XI — Vanilla beans 4 ounces 

Tonka beans 8 ounces ; 

DcHxlouzed alcohol 8 pints 

Simple syi up 2 pints 

Cut and biuisc the vanilla beans, 
afterwards bnusmg the tonka beans ^ 
Mac^erate for 11 clays m one- half of the n 
spuit, with o<‘C‘asional agitation Pour 
oil the clear lupior and set aside, pour., 
the remaining spirits in the magma, anik- 
heat by means of the water bath to abouC^ 
170° F in a loosely covered vessel Keen ’1 
at this tern pel at urc 2 or 3 hours, ana t 
strain through flannel, with slight pres|^ 
sure Mix the two portions of liquid, I 
and filter through felt Add the syrup. ' | 

White Pine and Tar Syrup — | 


White pine bark 75 parts 

Wild cherry bark 75 parts 

Spikenard root 10 parts 

Balm of Gilead buds 10 parts 
Sangumaria root 8 parts 

Sassafras bark 7 parts 

Sugar 750 parts 

Chloroform 6 parts 

Syrup of tar 75 parts 

Alcohol, enough 
Water, enough 
Syrup enough to make 1,000 

Reduce the first six ingredients to a 
coarse powder and by using a menstrujii^l 
composed of 1 in 3 alcohol, obtain 
parts of a tincture from them In tlii|^ 
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dissolve the sugar, add the syrup of tar 
and the chloroform, and, finally, enough 
syrup to bring the measure of the fin- 
ished product up to 1,000 parts 

Wild Cherry Extract. — 

Oenanthic ether S fluidrachms 
Amyl acetate £ fluidrachms 

Oil of bitter al- 
monds (free from 
hydrocyanic acid) 1 fluidrachm 
Fluid extract of wild 

cherry 3 fluidounces 

Glycerine 2 fluidounces 

Deodorized alcohol enough to make 
16 fluidounces 

HARMLESS COLORS FOR USE IN 

SYRUPS, ETC.: 

Red. — Cochineal syrup, prepared as 
follows 

I — Cochineal in coarse 

powder 6 parts 

Potassium carbon- 
ate 3 parts 

Distilled water 15 parts 

Alcohol, 95 per 

cent 12 parts 

Simple syrup to make 500 parts 

Rub the cochineal and potassium to- 
gether, adding the water and alcohol 
little by little, under constant trituration 
Let stand overnight, add the syrup, and 
filter 

II — Carmine, in fine 

powder 1 part 

Stronger ammonia 

water 4 parts 

Distilled water to make 24 parts. 

Rub up the carmine and ammonia and 
to the solution add the water, little by 
little, under constant trituration If in 
standing this shows a tendency to sepa- 
rate, a drop or two of ammonia will cor- 
rect the trouble. 

Besides these there is caramel, which, 
of course, you know. 

Pink.-- 

ni — Carmine 1 part 

Liquor potassse 6 parts 

Distilled water 40 parts 

Mix If the color is too high, dilute 
with distilled water until the requisite 
color is obtained 

To Test Fruit Juices and Syrups for 
Anihne Colors.— Add to a sample of the 
syrup or juice, in a test tube, its own 
volume of distilled water, and agitate to 
et a thorough mixture, then add a few 
rops of the standard solution of lead 
diacetate, shake, and filter If the syrup 
is free from anfline coloring matter the 


ptrate will be clear as crystal, since the 
lead salt precipitates natural coloring 
matters, but has no effect upon the ani- 
line colors 

To Test Fruit Juices for Salicylic Acid. 
— Put a portion of the juice to be tested 
in a large test tube, add the same \olume 
of ether, close the mouth of the tube and 
shake gently for 30 seconds Set aside 
until the liquid separates into two layers. 
Draw off the supernatant ethereal por- 
tion and evaporate to drjness in a cap- 
sule Dissolve the residue m alcohol, 
dilute with 3 volumes of water, and add 
1 drop of tincture of iron chloride If 
salicylic acid be present the character- 
istic purple color will instantly disappear. 

Syrups Selected from the Formulary 
of the Pharmaceutical Society of 
j Antwerp. — 

Dionme Syrup — Dionine, 1 part, dis- 
tilled water, 19 parts, simple syrup, 1,980 
parts Mix 

Jaborandi Syrup, — Tincture of jabor- 
andi, 1 part, simple syrup, 19 parts Mix. 

CmvaUana Syrup — Extract of con- 
vallana, 1 part, distilled water, 4 parts, 
simple syrup, 95 parts Dissohe the ex- 
tract in the water and mix 

Codeine Phosphate Syrup — Codeine phos- 
phate, 3 parts, distilled water, 17 parts; 
simple syrup, 980 parts Dissolve the co- 
deine in the w ater and mix with the syrup. 

Liconce Syrup — Incised licorice root, 4 
parts, dilute solution of ammonia, 1 part; 
water, 20 parts Mix and macerate for 
12 hours at 58° to 66° F. with frequent 
agitation, press, heat the liquid to boil- 
ing, then evaporate to two parts on the 
water bath, add alcohol, 2 parts; allow to 
stand for 12 hours; then niter Add to 
the filtrate enough simple syrup to bring 
the final weight to 20 parts. 

Maize Shgma Syrup — Extract of make 
stigmas, 1 part, distilled water, 4 p^ts; 
simple syrup, 95 parts Dissolve tne ex- 
lra( I in the w atcr, filter and add the s\ rup. 

jl^hromunj ValeruDtaie Saiutum -Am- 
monium valerianate, 2 parts, alcoholic ex- 
tract of valerian, 1 part; distilled water» 
47 parts 

Kda Tincture — Powdered kola nuts, i 
part, alcohol, 60 per cent, 5 parts. Mace- 
rate for 6 days, press, and filter- , 

Bidet's Vesicani — Tincture oi 

cantharides, tincture of rosemary, chloro- 
form, equal parts. ^ ^ 

PepAcmWtne — Dried peptone, I paet; 
Malaga wine, 19 parts. Dissolve witnonl: 
heat and filter after standing for sevexai 
days- 
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Etching 

General Instructions for Etching.— 
In etching, two factors come into con- 
sideration, (1) that which covers that 
part^ of the metal not exposed to the 
etching flmd^ (the resist), and (2) the 
etching fluid itself. 

In the pio(‘ess, a distinction is to be 
made between etching in relief and 
etching^ in intaglio In relief etching, 
the design is drawn or painted upon the 
surface with the liquid etching-ground, 
so that after etching and removal of the 
etching-ground, it appears raised In 
intaglio eUdung, the whole surface is 
covered^ with the etching-ground, and 
the design put on with a needle; the 
ground being thus renioved at the points 
touched by the drawing, the latter, after 
etching and lemoval of the elelung- 
ground, is sunken. 

Covering Agents or Resists. — The plate 
is enclosed by a border made of giallmg 
wa3? (yellow beeswax, 8 paits; pme rosin, 
10 parts, beef tallow, S paits; turpentine, 
10 parts); or a mixture of yellow wax, 
8 parts; lard, Z parts, Biugundy pitch, 
J part. This mixture is also used to 
cover the sides of vessels to be etched 
Another compound consists of wax, 5 

f arts; cobblcr^s wax,S§ parts; turpentine, 
part. 

Etching - Ground. — I — Soft : Wax, 
2 parts, asphalt, 1 part; mastic, 1 part. 
II — Wax, 8 parts, asphalt, 4 parts. 
Ill — Mastic, 16 parts; Burgundy pitch, 
50 parts; melted wax, 125 parts; and 
melted asphalt, 200 parts added succes- 
sively, ana, after cooling, turpentine oil, 
500 parts. If the ground should be deep 
black, lampblack is added. 

Hard. Burgundy pitch, 125 parts; 
rosin, 125 parts, melted; and walnut oil, 
100 parts, added, the whole to be boiled 
until it can be drawn out into long 
threads 

Etching-Ground for Copper Engrav- 
ing. — White wax, 120 parts; mastic, 15 
parts, Burgundy pitch, 60 parts, Syrian 
asphalt, 120 parts, melted together; and 
5 parts concentrated solution of rubber 
in rubber oil added. 

Ground for Relief Etching. — ^I. — Syrian 
asphalt, 500 parts, dissolved in turpen- 
tine oil, 1,000 parts. II. — ^Asphalt, rosin, 
and wax, 200 ppts of each, are melted, 
and dissolved in turpentine oil, 1,200 
l^s. The under side of the metal plate 
13 protected by a coating of a spirituous 
shellac solution, or by a solution of as- 
phalt, 300 parts, m benzol, 600 parts. 


For Strongly Acid Solutions. -1 1 
Black pitch, 1 part, Japanese wax til 
parts; rosin, 11 parts; Damar rosin Im- 
part, melted together and mixed 
turpent me ml, 1 part 11 -^Heavy black ^ 
pnntois mk, 3 parts, rosin, 1 part, wax 
1 part ’ ^ 

For elc<*tro-etehing, the followine 
ground is recommended Wax, 4 parts 
asphalt, 4 parts, pit eh, 1 part ^ 

If abholutc suiety is required respect- ' 
mg the lesistaiue of the etclung-gro^und " 
to the action of the etching fluids, several 
etching-giounds are put on, one over the ^ 
other; first (for instance), a solution of ' 
lubber in benzol, then a spirituous sbel- ! 
lac solution, and a third stratum of 5 
asphalt dissolved in turpentine oil 

If the ct<hing is to be of different de- ' 
grees of dejith, the places where it is to 
be faint are slopped out with varnish, i 
after they are deep enough, and the ob- < 
jeet is put back into the bath for further' s 
etcliing. 

For putting oxx a design before the 
etc lung, the fchowing method may be - 
used: Cover the metal plate, tin plate ., 
lor example, with a colored or colorless ' 
spirit vanush; after drying, cover this, 
a dark room, with a solution of gelatin, 

5 parts, and red potassium chromate, 
part, 111 water, 100 parts, or with av! 
solution of albumen, 2 parts; ammoniuini 
bichromate, 2 parts, m water, 200 parts.S 
After drying, put the plate, covered wiw 
a stencil, m a copying or printing frames 
and expose to light The sensitive gela^ 
tin stratum will become insoluble at th0 
places exposed Iflace m water, and th» 
gelatin will be dissolved at the places 
covered by the stencil; dry, and remove^! 
the spirit varnish from the places ww| 
spirit, then put into the etching fluid 

Etching Fluids. — The etching fluid Jfl 
usually poured over the metallic surface 
which is enclosed in a border, as deS 
scribed before. If the whole object is M 
be put into the fluid, it must be entirdyl 
covered with the etching-ground. Aftmi 
etching it is washed with pure watei| 
dried with a linen cloth, and the etcbi^^J 
ground is then washed off with turpentia^" 
oil or a light volatile camphor oil Tlf 
latter is very good for the purpose 

Etching Fluids for Iron and Steek^ 

I. — Pure nitric acid, diluted for h^’ 
etching with 4 to 8 parts of water, j 
deep etching with an equal weight < 
water. 

II. — Tartaric acid, 1 part, by weigh 
mercuric chloride, 15 parts, by weigB 
water, 420 parts, nitric acid, Ig 
drops, if 1 part equals 28 i grams. 
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III. — Spirit, 80 per cent, 120 parts, by 
weight; pure nitric acid, 8 parts, silver 
nitrate, 1 part 

IV — Pure acetic acid, 30 per cent, 40 
parts, by weight, absolute alcohol, 10 
parts, pure nitric acid, 10 parts 

V — Fuming nitric acid, 10 parts, by 
weight, pure acetic acid, 30 per cent, 50 
parts, diluted with water if necessary or 
desired 

VI — A chromic acid solution 

VII. — Brominej 1 part; water, 100 
parts Or — mercuric chloride, 1 part; 
water, 30 parts 

VIII — Antimonic chloride, 1 part, 
water, 6 parts; hydrochloric acid, 6 
parts. 

For Delicate Etchings on Steel. — I — 
Iodine, 2 parts, potassium iodide, 4 parts; 
water, 40 parts. 

n — Silver acetate, 8 parts, by weight, 
alcohol, 250 parts; water, 250 parts, pure 
nitric acid, 260 parts; ether, 64 parts, 
oxalic acid, 4 parts 

ni — ^A copper chloride solution 

Etching Powder for Iron and Steel — 
Blue vitriol, 50 parts; common salt, 50 
parts, mixed and moistened with water. 

For lustrous figures on a dull ground, 
as on sword blades, the whole surface is 
polished, the portions which are to re- 
main bright covered with stencils and 
the object exposed to the fumes of nitric 
acid This is best done by pouring sul- 
phuric acid, 20 parts, over common salt, 
10 parts 

Rehef Etching of Copper, Steel, and 
Brass. — Instead of nitric acia, which has 
a tendency to lift up the etching-ground, 
by evolution of gases, it is better to use a 
mixture of potassium bichromate, 150 
parts; water, 800 parts; and concentrated 
sulphuric acid, 200 parts. The etching 
is slow, but even, ana there is no odor. 

For Etching Copper, Brass, and Tom- 
bac. — Pure nitric acid diluted with water 
to 18° Be. The bubbles of gas given out 
should immediately be removed with a 
feather that the etching may be even 

Another compound consists of a boil- 
ing solution of potassium chlorate, 2 
parts, in water, 20 parts, poured into a 
mixture of nitric acid, 10 parts, and 
water, 70 parts For delicate etchings 
dilute still more with 100 to 200 parts of 
water. 

Etching Fluid for Copper. — Weak: A 
boiling solution of potassium chlorate, 
20 parts, m water, 200 parts, poured mto 
a mixture of pure hydrochloric amd, 20 
parts; water, 500 jmrts. 

Stronger. A boiling solulian of potas- 

11 


Slum, chlorate, 25 parts, in water, 250 
parts, poured into a mixture of pure 
hydrochloric acid, 250 parts, water, 400 
parts 

Very strong A boiling solution of 
potassium chlorate, 30 parts, m water, 
300 parts, poured into a mixture of pure 
hydrochloric acid, 300 parts, water, 300 
parts 

For etching on copper a saturated 
solution of bromine in dilute hydro- 
chloric acid may also be used, or admix- 
ture of potassium bichromate, 4 part, 
water, 1 part, crude nitric acid, 3 "parts 

The following are also much used for 
copper and copper alloys: 

I — A copper chloride solution acidi- 
fied with hydrochloric acid. 

II — Copper rutrate dissolved in water 

III — A ferric chloride solution of 30° 
to 45° Be. If chrome gelatin or chrome 
albumen is used for the etching-ground, 
a spirituous ferric chloride solution is 
employed The etching process can be 
made slower by adding common salt to 
the ferric chloride solution. 

Matt Etching of Copper. — White vi- 
triol, 1 to 5 parts, common salt, 1 part; 
concentrated sulphuric acid, 100 parts; 
nitric acid (36° Be ), 200 parts, mixed 
together. The sulphuric acid is to be 
poured carefully into the nitric acid, not 
the reverse. 

Etching Fluid for Brass. — Nitric acid, 
8 parts, mixed with water, 80 parts, into 
this mixture pour a hot solution of potas- 
sium chlorate, 3 parts, in water, 50 parts. 

Etching Fliud for Brass to Make 
Stencils. — IVIix mtnc acid, of 1 3 spectie 
weight, with enough fuming nitnc 
to give a deep yellow color. This mix- 
ture acts violently, and wriii eat througl^ 
the strongest sheet brass. 

Etching Fluid for Zinc. — Boil pounced 
gallnuts, 40 parts, with water, 560'par%, 
until the whole amounts to 200 
filter, and add nitric acid, 2 parts, and a 
few drops of hydrochloric acid Feme 
chloride and antimonic chloride solatio^ 
may also be used to etch zinc 

Relief Etching of Zinc. — The kf 

to be drawn with a solution of piaii«|^ 
chloride, 1 part, and rubber, 1 
water, 1 2 parts. The zinc is - 

in dilute sulphuric acid (1 in I®). 
black drawing will remam as it is. 

Another compound for the <infltfrisfg ^ 
made of blue vitnol, 2 parts;- 
chloride, S parts; water, 
hydrochloric acid, l-I 
Mter the is 

in dilute nitcic acid {I 
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hydrochloric acid diluted with water if 
f/ „jate IS of zinc, allow the acid to act 
Wording to the desired depth of the en- 
graving; wash several times and remove 
the varnish by heating the plate lightly 
Wash with essence of turpentine and dry 
well m sawdust or m the stove For 
relief engraving the designs are traced 
before the engraving on the plate with 
the resist varnish instead of covering the 
l^ate entirely These designs must be 
delicately executed and without laps, as 
the acid "eats aw^ay all the parts not pro- 
tected by the varnish 

Etching Fiiuds for Copper. — I — A 
new etching fluid for copper plate is hy- 
drogen peroxide, to which a little dilute 
ammonia water is added It is said to 
bite m very rapidly and with great regu- 
larity and uniformity. 

II —Another fluid is fuming hydro- 
chloric acid (specific giavity, 1 19), 10 
parts, water, 70 parts To this add a 
Elution of potassium chlorate, % parts, 
dissolved in 20 parts of hot water. If 
the articles to be etched are very delicate 
and fine this should be diluted with from 
109 to 200 parts of water 

ETCHING ON GLASS. 

Names, designs, etc , can be etched on 
glass in three ways. First, by means of an 
engranng wheel, a method which requires 
some manual skill. Second, by means of a 
sand blast, making a stencil of the name, 
fixing this on the glass, and then, by means 
of a blast of air, blowing sand on tne glass 
Third, by the use of hydrofluoric acid. 
The glass is covered with beeswax, par- 
affine wax, or some acid resisting ink or 
Tarnish, the name or device is then 
etched out of the wax by means of a knife, 
and the glass dipped in hydrofluoric acid, 
which eats away the glass at those parts 
where the wax lias been cut away. 

Fancy work, ornamental figures, let- 
tering, and monograms are most easily 
and neatly cut into glass by the sand- 
blast process Lines and figures on 
tubes, jars, etc., may be deeply etched by 
smearing the surface of the glass with 
b^wax, drawing the lines with a steel 
point, and exposing the glass to the fumes 
of hydrofluoric acid This acid is ob- 
tained by putting powdered fluorspar 
into a tray made of sheet lead and pour- 
ing sidphuric acid on it, after whicn the 
tray is slightly warmed. The propor- 
tions will vary with the purity of the 
materials used, fluorspar (except when in 
crystals) being generally mixed with a 
lame quantity of other matter. Enough 
acid to make a thin paste with the pow- 
dered spar will be about right Where a 


lead tray is not at hand, the powdered 
spar may be poured on the glass and the 
acid poured on it and left for some time. 
As a general rule, the marks are opaque, 
but sometimes they are transparent In 
this case cut them deeply and fill up with 
black vainish, if they are required to be 
very plain, as in the case ot graduated 
vessels Liquid hydrofluoric acid has 
been recommended for etching, but is 
not always suitable, as it leaves the 
surface on which it acts transparent 

There are two methods of marking 
bottles — dry etching, or by stamping 
with etching inks The first process is 
usually followed in glass factories A 
rubber stamp is necessarv for this proc- 
ess, and the letters should be made as 
large and clean cut as possible without 
crowding them too much Besides this, 
an etching pow'der is required 

A small quantity of the powder is 
poured into a porcelain dish, and this is 
placed on a sand bath or over a gentle 
fire, and heated until it is absolutely dry, 
so that it can be rubbed down to an im- 
palpable powder 

The bottle or other glass to be marked 
must be perfectly clean and dry The 
etching powder takes better when the 
vessel is somewhat warm The stamp 
should be provided with a roller which is 
kept constantly supplied with a viscid oil 
which it distributes on the stamp and 
which the stamp transfers to the glass 
surface The powder is dusted on the 
imprint thus made, by means of a cameFs- 
hair brush Any surplus falling on the 
unoiled surface may be removed with a 
fine long-haired pencil. The printed 
bottle is transferred to a damp place and 
kept for several minutes, the dampness 
aiding the etching powder in its work on 
the glass surface. The bottle is then well 
washed in plain water 

Glass cylinders, large flasks, carboys, 
etc , may be treated in a somewhat differ- 
ent manner The stamp here is inserted, 
face upward, between two horizontal 
boards, in such a manner that its face 
projects about a quarter of a milhipeier 
(say 0 01 inch) above the surface. 03 
is applied to the surface, after which 
cylinder, carboy, or what not, is rolled 
along the board and over the stamp. 
The design is thus neatly transferred ta 
the glass surface, and the rest cd the 
operation is as in the previous case. 

For an etching ink for glassware the 
following is recommended: 

Ammonium fluoride . ^ 2 dracians 

Banum sulphate. - - - - 2 drachnia 

Reduce to a fine powder in a mortar,r 



sm 


ETCHING 


ihm transfer to a lead dish and make into 
a thin wnting-cTeam ^ith hydrofluoric 
acid or fuming sulphuric acid Use a 
piece of lead to stir the mixture The 
mk may be put up in bottles coated -with 
paraflSne, 's^mch can be done by heating 
the bottle, pouring in some melted paraf- 
fine, and letting it flow ail around The 
writing IS done ^ith a quill, and m about 
half a minute the ink is ashed off 

Extreme caution must be obser\ed in 
handling the acid, since when brought in 
contact with the skin it produces dan- 
gerous sores 'verj difficult to heal The 
vapor ^ IS also dangerously poisonous 
when inhaled 

Hjdrofluonc Formulas. — I — Dissolve 
about 0 72 ounces fluoride of soda with 
0,14 ounces sulphate of potash in ^ pint 
of water Make another solution of 0 28 
ounces chloride of zme and 1 30 ounces 
hydrochloric acid in an equal quantity of 
water Mix the solutions and apply to 
the glass vessel with a pm or brush. At 
the end of half an hour the design should 
be sufficiently etched 

II. — A mixture consisting of ammo- 
nium fluonde, common salt, and carbon- 
ate ol soda is prepared, and then placed 
in a gutta-percha bottle containing fum- 
ing hydronuone acid and concentrated 
stupliuric acid. In a separate vessel 
which IS made of lead, potassium fluoride 
is mixed with hydrocnlonc acid, and a 
lihtye this solution is added to the 
turner, along with a small quantity of 
sodium silicate and ammonia Some 
of the solution is dropped upon a rubber 
foul, Aud by means of a suitable rubber 
stamp, beaiing the design w hich is to be 
reproduced, is transferred to the glass 
iressel that is to be etched 

ISldhlag with. Wax. — Spread wax or 
m preservative varnish on the glass, and 
trice on this w^ax or varnish the letters 
or designs If letters are desired, trace 
them by hand or by the use of letters 
e»l out in tin, which apply on the wax, 
^c ius^e contours being taken with a 
point When this is done, remox-e 
excess of wax from the glass, leav- 
ing only the full ’s^ax letters undis- 
t»ji>ed. Make an edge of wax all along 
plate so as to prevent the acid 
Snoia ninning o^er when you pour it on 

attack the gias^ At th'e end of 3 to 4 
hogr x remove the acid, wash the glass 
aro with hot water, next pour on essence 
of luxpenttne or alcohol to take off the 
wax or the preservative varnish. Pass 
Jlglln through dean water; the glass 
"ppihS* wili have become dead wherever the 
4tCid llais eaten in. only the letters remain- 


I ing polished. For fancy designs it siif 
i flees to put on the back of the plate a 
I black or colored varnish, or tin foU, etc 
1 to obtain a brilliant effect ’ * 

Etching Glass by Means of Glue.— It 
is necessary only to coi er a piece of ordi. 
nary or flint glass wuth a coat of glue dis- 
suhed in water m order to see that the 
layer of glue, upon contracting through 
the effect of d^ng, becomes detached 
from the glass and removes therefrom 
numerous scales of larymg thickness. 
The glass thus etched presents a sort of 
regular and decorative design similar to 
the flow'ers of frost deposited on window- 
panes in wnnter When salts that are 
readily crystalhzable and that exert no 
chemical action upon the gelatin are 
dissohed in the latter the figures etched 
upon the glass exhibit a ciy-stalime ap- 
pearance that recaUs fern fronds. 

^ Hyposulphite of soda and chlorate and 
nitrate of potash produce nearly the same 
effects A large number of mineral sub- 
stances are attacked by gelatin Tough- 
ened glass is easily etched, and the same 
is the case wnth fluorspar and polished 
marble. A piece of rock crystal, cut at 
right angles with the axis and coated with 
isinglass, the action of which seems to be 
particularly energetic, is likewise at- 
tacked at different points, and the parts 
detached present a conchoidal appear- 
ance. The contraction of the gelatin 
may be rendered visible by applying a 
coating of glue to sheets of cardboard or 
lead, wThicn bend backward in drying 
and assume the form of an irre^lar 
cylinder. 

Such etching of glass and different 
mineral substances by the action of gela- 
tin may be employed for the decoration 
of numerous objects 

Dissolve some common glue in ordi- 
nary water, heated by a water bath, and 
add. 6 per cent of its weight of potash 
alum. After the glue has become per- 
fectly melted, homogeneous, and of the 
consistency of syrup, apply a layer, w’hile 
it is still hot, to a glass object by means 
of a brush If the object is of ground 
glass the action of the glue will be still 
more energetic, ^ter half an hour ap- 
ply a second coat in such a way as to ob- 
tain a smooth, transparent surface desti- 
tute of air bubbles. After the glue has 
become so hard that it no longer yields to 
the pressure of the finger nail (say, in 
about 24 houi^), put the article in a 
warmer place, in which the temperatuic 
must not exceed 105^ P. When the 
object is removed from the oven, aft^ a 
few hours, the giue will detach ilseIC with 
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1 noise and removes with it numerous 
lakes of glass All that the piece then 
requires is to be carefully washed and 
jlned. 

The designs thus obtained are not al- 
irays the same, the thickness of the coat 
af glue, the time of drying, and various 
j^her conditions seeming to act to modify 
die form and number of the flakes de- 


It IS indispensable to employ glass 
objects of adequate thickness, since, in 
covering mousseline glass with a layer of 
glue, the mechanical action that it has to 
support during desiccation is so powerful 
that it will break with an explosion 
Giue, therefore, must not be allowed to 
dry in glass vessels, since they would be 
corroded and broken in a short time 


Indelible Labels on Bottles. — To affix 
indelible labels on bottles an etching 
iiquid is employed which is produced as 
Mows: 

Liquid I, in one bottle — Dissolve S6 
mrts of sodium fluoride in 500 parts of 
mstilled water and add 7 parts of potas- 
sium sulphate 

Liqmd 11, in another bottle. — Dissolve 
zmc boride, 14 parts, in 500 parts of dis- 
tilled water, and add 65 parts of concen- 
trated hydrochloric acid. 

For use mix equal parts together and 
add a little dissolved India ink to render 
the writing more visible. 

The mixing cannot, however, be con- 
ducted in a vessel. It is best to use a 
cube of paraffine which has been hol- 
lowed out. 


Etching on Marble or ^ Ivory (see 
also Ivory) — Cover the objects with a 
coat of wax dissolved in 90 per cent 
alcohol, then trace the desired designs 
by removmg the wax with a sharp 
and distribute on the tracing the 
Mowing mixture* Hydrochloric acid, 
1 part; acetic acid, 1 part. Repeat 
this operation several times, until the 
desired depth is attained. Then take 
of the vai nish with alcohol. The etch- 
mg may be embellished, filhng up the 
Mlows with any colored varnish, by 
wiping the surface with a piece of linen 
fixed on a stick, to rub the varnish into 
cavities after it has been applied with 
a brush. The hollows may be gilded or 
fiSvered by substituting “mixtion” for 
the varnish and applying on this mixtion 
a leaf of gold or silver, cut in pieces a 
Httie larger than the design to be cov- 
ered; press down the gold by means of a 
brush so as to cause it to penetrate to 
bottom, let dry and remove the pro- 
^Irading edges. 
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Etching on Steel.— The print should he 
heavily inked and powdered with drag- 
on’s blood several times After eadi 
powdering heat slightly and additional 
powder will stick, forming a heavy coat- 
ing m 2 or 3 operations Before pro- 
ceeding to heat up, the plate shoui(f re- 
ceive a light etching in a weak solution 
of the acid described later on. The 
purpose of this preliminary etching is to 
clean up the print, so that the lines will 
not tend to thicken, as would be the case 
otherwise Next a good strong heating 
should be given On top the dragon’s 
blood plumbago may be used in addition. 
For etching use nitric acid mixed with 
an even amount of acetic acid. Some 
operators use vinegar, based on the same 
theory. When commencing the etching, 
start with a weak solution and increase as 
soon as the plate is de^ enough to allow 
another powdering. If the operator is 
familiar with lithography, and under- 
stands rolling up the print with a litho- 
roller, the etching of steel is not harder 
than etching on zinc. 

Liquids for Etching SteeL — 


I — Iodine . . 2 parts 

Potassium iodide . 5 parts 

Water . . .40 parts 

n. — Nitric acid. . . 60 parts 

Water . . . 120 parts 

Alcohol . 200 parts 

Copper nitrate . , 8 parts 


III. — Glacial acetic acid 4 parts 

Nitric acid ... . 1 part 

Alcohol ... 1 part 


IV — Mix 1 ounce sulphate <^pp<», | 
ounce alum, § teaspoonfui d salt (peauoOT 
to powder), with 1 gill of vinegar and ^ 
drops of nitric acid This fluid can be 
used either for etching deeply or fo® 
frosting, according to tne time it is a|- . 
lowed to act The parts of the woHe 
which are not to be etched should W 
protected with beeswax or some 
substance. 

V — ^Nitric acid, 60 parts; water, 10 
parts; alcohol, 200 parts; and cofpp^ 
trate, 8 parts. Keep m a glass-stopper^#^' 
bottle. To use the fluid, cover 

face to be marked wuth a thin eve® 
of wax and mark the hn< ^ ^ 

chinist’s scriber. Wrap 
waste around the end oi tl 
stick, and dip in the fluid, 
the marked surface. In t 
the wax may be scraped ^ 
lines will appear where 
marked the wax:* \ ^ 

lifted wax egu pqj 
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coaling, and tliis may be evenly spread 
with a knife heated m the candle flame. 

VI. — For Hardened Steel. — Heat an 
iron or an old pillar-file with a smooth 
hide, and with it spread a tlnii, e^en coat 
of bcesw ax o\ er the brightened surface to 
be etched. ’V\ith a sharp lead pencil 
(which IS preferable to a scriber) write 
or mark as wanted through the wax so as 
to be sure to strike the stetl surface 
Then daub on with a stick etching acid 
made as follows: Nitric acid, 3 parts; 
muriatic acid, 1 part If a lead pencil 
has been used the acid w^ili begin to bub- 
ble immediately. Two or three minutes 
of the bubf ' 1 1' O'- foaming will be suf- 
ficient f jr n i”' . g then soak up the 
acid with a small piece of blotting pap^ 
and remo\ e the beesw^ax w ith a piece of 
cotton waste wet with benrine, and if 
the piece be small enough dip it into a 
saturated solution of sal soda, or if the 
piece be large sw ab oyer it w ith a piece of 
waste This iieutrali.:es the remaining 
acid and prevents rusting, w hich oil wrili 
not do 

If it IS desired to coat the piece wnth 
beeswax without heating it, dissolve 
pure beeswax m benzine until of the 
consistency of thick cream and pour on 
to the steel, and e\en spread it by rocking 
or blow ing, and lay aside fur it to harden , 
then use the lead pencil, etc., as before 
This method will take longer. Keep 
work from near the fire or an open flame 

BIICALYPTUS BOJfBOIlS FOR COLDS 
AHD COUGHS: 

See Cold and Cough Mixtures. 

EXPECTORANTS: 

See Cold and Cough Mixtures. 

Explosives 

Exploshes may be di\idcd into two 
great classes — mechanical mixtures and 
chemical compounds In the former the 
combustible substances are intimately 
mixed with some oxygen supplying 
materia}, as in the case of gunpowder, 
where carbon and sulphur are inti- 
mately mixed with potassium nitrate; 
while gun cotton and nitroglycerine are 
examples of the latter class, where each 
molectile of the substance contains the 
neccfiaarj oxygen for the oxidation of 
the carbon and hydrogen present, the 
o^gen being m feeble combination with 
Manv explosives are, how- 
mm* aaecbanical mixture of compounds 
whidb aie themselves explosive, e. g., 
which is mainly composed of 
pm nitro-giyccrine. 


The most common and familiar of 
explosives is undoubtedly gunpowder. 
The mixture first adopted appears to 
have consisted of equal parts of the 
three ingredients — sulphur, charcoal, and 
niter, but some time later the propor- 
tions, even now taken for all ordinary 
purposes, were introduced, namely: 

Potassium nitrate 75 parts 

Charcoal 15 parts 

Sulphur 10 parts 

100 parts 

Since gunpow-der is a mechanical mix- 
ture, It IS clear that the first aim of the 
maker must be to obtain perfect incor- 
poration, and, necessarily, in order to 
obtain this, the materials must be in a 
very finely dunded ^ state. Moreo\ep, 
m order that uniformity of effect may oe 
obtained, purity of the original sub- 
stances, the percentage of moisture pres- 
ent, and the density of the finished 
pow der are of importance 

The weighed quantities of the inOTe- 
dients are first mixed in gun metal or 
copper drums, having blades in the 
interior capable of w'orking in the op- 
posite direction to that in which the 
drum itself is traveling. After passing 
through^ a sieve, the mixture (green 
charge) is passed on to the incorporating 
mills, w'here it is thoroughly ground un- 
der heavy metal rollers, a small quan- 
tity of wrater being added to pre\ent 
dust and facilitating mcorporation, and 
during this process the risk of explosion 
is greater possibly than at any other 
stage in the manufacture. There are 
usually 6 mills working in the same 
building, with partitions net ween O^er 
the bed of each mill is a horizontal board, 
the ‘‘flash board,’’ which is connected 
with a tank of water overhead, the ar- 
rangement being such that the upsetting 
of one tank discharges the contents of 
the other tanks onto the corresponding 
mill beds belowq so that in the event of 
an accident the charge is drowmed m 
each case. The “mill cake” is now 
broken down between rollers, the “meal” 
reduced being placed in strong oak 
oxes and subjected to hydraulic pres- 
sure, thus increasing its density and 
hardness, at the same time bringing the 
ingredients into more intimate contact 
After ^ once more breaking down the 
material (press cake), the powder onlj* 
requires special treatment to ftdapt ^ 
for the various purposes for which it is 
intended. 

The products of the combustion 
powder and its manner of burning a»e 
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influenced by the pressure, a 
I^rty well illustrated by the failure of 
^^hot platinum wire to ignite a mass 
j ponder in a vacuum, only a few 
gTAms actually in contact with the plati- 
num undergoing combustion 
^itrO“glycenne is a substance of a 
dmilar Siemicai nature to gun cotton, 
tk pnnciples of its formation and pun- 
icahoii being very similar, only in this 
case the materials and product are 
iiquids, thereby rendering the operations 
manufacture and washing much less 
difficult The glycerine is sprayed into 
fie acid mixture by compressed-air in- 
jectors, care being taken that the tem- 
perature during nitration does not rise 
*bo\ e S6° F. The nitro-gly cer me formed 
feadily separates from the mixed acids, 
md being msoluble in cold water, the 
cashing IS comparatively simple 
Nilro-glycenne is an oily liquid readily 
jK^uble in most organic solvents, but 
kcomes solid at 3° or 4® above the 
freezing point of water, and in this con- 
thtion IS less sensitive It detonates 
fhen heated to 500° F., or by a sudden 
finWj yielding carbon dioxide, oxygen, 
nitrogen, and water Being a fluid un- 
der ordinary conditions, its uses as an 
tniplosive were limited, and Alfred Nobel 
**OBcei\ed the idea of mixing it w ith other 
usbstances which w^ould act as absorb- 
first using charcoal and afterwards 
m infusorial earth, “kieselguhr,” and 
*jbtainmg w hat he termed^ “dynamite ** 
Nobel found that “collodion cotton’^ — 
«(^uble gun cotton — could be converted 
fej treatment with nitro-glycerine mto a 
jdlyhke^ mass which was more trust- 
w«^hy in action than the components 
tlone, and from its nature the substance 
irts christened “blasting gelatin/’ 

Nobel took out a patent for a smoke- 
less powder for use in guns, in which 
Ihese ingredients were adopted wdth or 
unthout the use of retarding agents. 
%e powders of this class are baliistite 
»sd niite, the former being in sheets, the 
lidter in threads. Origmally camphor 
was introduced, but its use has been 
abandoned, a small quantity of aniline 
taking its place. 

Sir Frederick Abel and Prof. Dewar 
patented m 1889 the use of trinitro- 
c^ulose and nitro-glycerine, for al- 
^ugh, as IS well known, this form of 
sitro^Ilnlose is not soluble in nitro-glyc- 
«diie, vet by dissolving the bodies m a 
oiutual solvent, perfect mcorporatton 
can be attained Acetone is the solvent 
*sed m the preparation of “cordite,” and 
for all ammunition except blank charges 
% main proportion of vaseliiie is adso 


added. The combustion of the powder 
without vaseline gives products so free 
from solid or liquid substances that 
excessive friction of the projectile in the 
gun causes rapid wearing of the rifling, 
and it is chiefly to overcome this that the 
vaseline is introduced, for on explosion a 
thin film of solid matter is deposited in 
the gun, and acts as a lubricant 

The proportion of the ingredients are: 
Nitro-glycerme 58 parts 

Gun-cotton . 37 parts 

Vaseline . . 5 parts 

Gun cotton to be used for cordite is 

prepared as previously described, but 
the alkali is omitted, and the mass is not 
submitted to great pressure, to avoid 
making it so dense that ready absorption 
of nitro-glycerine would not take place. 
The nitro-glycerine is poured over the 
dried gun cotton and first well mixed by 
hand, afterwards in a kneading machine 
with the requisite quantity of acetone 
f or 3 J hours A water j acket is provided, 
since, on mixing, the temperature rises. 
The vaseline is now added, and the 
kneading continued for a similar period. 
The cordue paste is first subjected to 
a preliminary pressing, and is finally 
forced through a hole of the proper size 
in a plate either by hand or by hydraulic 
pressure The smaller sizes are w’ound 
on drums, while the larger cordite is cut 
off in suitable lengths, the drums and 
cut material being dried at 100° F., thus 
driving off the remainder of the acetone* 
Cordite vanes from yellow to dark 
brown in color, according to its thick- 
ness When Ignited it burns with a 
strong flame, which may be extinguished 
by a ’Vigorous puf! of air. Macnab and 
Riston give the yield of permanent gas^ 
from English cordite as 647 cubic centi- 
meters, containing a much higher p^ 
cent of carbon monoxide than the gases 
evolved from the old form of powder. 
Sir Andrew Noble failed in attempts to 
detonate the substance, and a rifle buH^ 
fired mto the mass only caused it to bum 
quietly. 

Dynamite. — Dynamite is ordinar^y 
made up of 75 per cent nitro-glycerine, 
^5 per cent infusorial earth, duaiine con- 
tains 80 per cent nitro-glycerme, ^0 per 
cent nitro-cellulose; rena-rock has 4^ per 
cent nitro glycerine, 40 per cent 
of potash, 13 per cent eeliuiose, 7 
cent paraffine; giant powder, 36 per 
nitro-glycerine, 48 per cent nitral© w 
potash, 8 per cent sulphur, 8 
rosin or charcoal. s 

Smokeless Powd^. The h«se 
smokdiess powdeas is Bikrated 
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which has been treated in one of various 
ways to make it burn slower than gun 
cotton, and also to render it less sensitive 
to heat and shocks As a rule, these 
powders are not only less inflammable 
than gim cotton, but require stronger 
detonators As metallic salts cause 
smoke, they are not used in these pow- 
ders. The smokeless powders now in 
use raaj be duided into three groups: 
(1) Those consisting of mixtures of 
uit^glycenrie and nitrated cellulose, 
which have been converted into a hard, 
hornlike mass, either with or without 
the aid of a solvent To this group be- 
longs ballistite, containing 50 per cent of 
nitro-glycenne, 49 per cent of nitrated 
cdflulose, and 1 per cent of diphenvl- 
amin; also cordite (see further on), 
Ii€nord*s powder, and amberite This 
last contains 40 parts of nitro-glycenne 
and 56 parts of nitrated cellulose (•2) 
Those consisting mainly of nitrated cel- 
lules of any kind, which has been ren- 
dered hard and horny by treatment with 
some solvent which is afterwards evapo- 
rated. These are prepared by treating 
mitmted cellulose with ether or benzine, 
which dissolves the collodion, and when 
evaporated leaves a hard film of collo- 
dion on the surface of each grain. 
Sometimes a little camphor is added to 
the solvent, and, remaining in the pow- 
d«x, greatly retards its combustion. (3) 
Those consisting of nitro-derivatives of 
the aromatic hydrocarbons, either with 
or without the admixture of nitrated 
e^iilose; to this group belong Dupont’s 
^wder, consisting of nitrated cellulose 
cllssdiTcd m nitro-benzine, indurite, con- 
sistiiig of cellulose hexanitrate (freed 
imm coEodion extraction wuth methyl 
alcohol), made into a paste with nitro- 
and hardened by treatment with 
ilfmiii until the excess of nitro-benzme is 
removed; and plastomeite, consisting of 
diaihrotoluene and nitrated wood pulp. 

Cordite is the specific name of a 
i^mofcdiess powder ^ which has been 
by the English government as a 
explosive. It contains nitro- 
58 parts; gun cotton, 37 parts; 
wad petrolatum, 5 parts. The nitro- 
^jrcesine and gun cotton are first mixed, 
parts of acetone added, and the 
mass kneaded for several hours, 
flriie petrolatum is then added and the 
mixture again kneaded. The paste is 
thes forc^ through fine openings to 
riorm threads, which are dried at about 
F. until the acetone evaporates, 
threads, which resemble brown 
are then cut into short Itagths for 


Another process for the manufacture 
of smokeless powder is as follows 
S.raw, preferably oat-straw, is treated in 
the usual w^ay with a mLxture of nitnc 
acid anci concentrated sulphuric acid 
and then washed in w^ater to free it froin 
these, then ooiled with water, and again 
with a solution of potassium carbonate 
It IS next subjected, for 2 to 6 hours, to 
the action of a solution composed of 
1,000 parts of water, 12 5 parts of potas- 
sium nitrate, 3 5 parts of potassium 
chlorate, 12 5 parts of zme sulphate, and 
12 5 parts of potassium permanganate. 
The excess of solution is pressed out* 
and the mass is then pulverized, granu- 
lated, and finally dried 

The warmng'as to the danger of ex- 
perimenting with the manufacture of 
ordinary gunpowder applies with re- 
new’ed force when nitro-glycenne is the 
subject of the experiment 

Beige’s Blasting Powder. —This is 
composed of chlorate of potash, 1 part, 
chromate of potash, 0 1 part, sugar, 
0.45 parts, yellow wax, 0 09 parts The 
proportions indicated may vary within 
certain limits, according to the force 
desired. For the preparation, the chlo- 
rate and the chromate of potash, as well 
as the sugar, are ground separately and 
very finely, and sifted so that the grams 
of the different substances may have the 
same size. At first any tw^o of the sub* 
stances are mixed as thoroughly as possi- 
ble, then the third is added The yellow 
wax, cut in small pieces, is finally added, 
and all the substances are worked to- 
gether to produce a homogeneous prod- 
uct. The sugar may be replaced with 
charcoal or any other combustible body 
For commercial needs, the compound 
may be colored with any inert matter, 
also pulverized. 

Safety in Explosives. — Ammoniacal 
salts have been used m the manufacture 
of explosives to render them proeff 
against firedamp, but not with the full 
success desired. Ammonium chlonde 
has been ^ utilized, but inconveniences 
are met with, and the vapor is quite d^ 
agreeable. ^ In cooperation with equiva- 
lent quantities of soda and potash, its 
action is regarded as favorable. TeMs 
employing benzine vapor and coal du^ 
were made, and the comparative seeuntj 
calculated to be as given below 

I. — Donarite,^ composed as follows: 
80 per cent of nitrate of ammonia, 12 ^ 
trinitrotoluol, 4 of flour, 3 8 of 
glycerine, and 0.2 per cent of cotton 
fodiom Security: Donarile alone, if ? 
fmrts; 95 per cent donante and 5 
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^ of ammonium chloride, 125 parts, 
H Tjer cent of donarite and 10 per cent 
of ammonium chloride, 250 parts, 86 
per cent of donarite and 5 5 per cent of 
ammonium chloride, with 8 5 per cent of 
nitrate of soda, 425 parts The force of 
tk explosion is decreased about 8 per 
eest, ^hile the security is quintupled 

II — Robunte, ith the following com- 
ix^ition 72 5 per cent nitrate of am- 
p^ia, 12 binitro-benzol, 10 nitrate of 
potash, 5 sulphate of ammonia, 0 5 per 
cent permanganate of potash Security* 
Robunte only, 325 parts, ammonium 
^onde, taking the place of sulphate of 
ammoma, 400 parts Here an intensi- 
ication of the explosive force is simul- 
taneously produced. 

III — Ammon carbonite I, composed 
Has 4 per cent nitro-glycerme, 75 5 
mtrate of ammonia, 9 5 nitrate of potash, 

coal dust; 10 5 flour Security Am- 
mn carbonite I only, 250 parts, 95 per 
A C I and 5 per cent ammonium 
cWonde, 400 parts, 92 per cent A C. I 
mi 8 per cent ammonium chloride, 500 
parts. The addition of 5 per cent am- 
monium chloride diminishes the ex- 
plosii?e force only 3 per cent 

IV —An explosive of nitro-glycerine 
lase composeci thus. 30 per cent nitro- 

t cenne, 1 per cent cotton collodion; 

6 nitrate of ammonia; 13 nitrate of 
potash, 3 to 4 per cent starch. Security 
ff this mixture, 150 parts 

Thirty per cent nitro-glycerine; 1 
cent cotton collodion; 47 3 nitrate of 
ffliinoma; 11 6 nitrate of potash; 3 1 
Mi^h, 7 per cent ammonium chloride. 
Jtfe mixture has a security of 350 parts. 

Inflammable Explosive with Chlorate 
of Potash — Take as an agent promot- 
1% combustion, potassium chlorate, as a 
l^bustibie agent, an oxidized, nitrated, 
natural rosin. If, to such a mixture, 
«^her body is added in order to render 
r. and plastic, such as oil, nitro-ben- 
, liie, glucose, glycerine, the benefit of the 
Jbcovery is lost, for the mixture is ren- 
Jbted combustible with mtro-benzme, 
sulphur, etc., and inexpiosive 
^Wlfegiy cerine, glucose, and the oil. 
iJ? Of all the chlorates and perchlorates, 
t'^fassium chlorate (KCIO3) responds 
best to what is desired. As to the 
rnwfcis, they may be varied, or even 
To obtain the oxidation or 
«a ,tiQn of the rosins, they are heated 
acid, more or less concentrat- 
with or without the addition of 
acid. An oxidation, sufficient 
,4^ without danger, can be secured by 
and practical means. This is 


boiling them for several hours in water 
containing nitric acid, which is renewed 
from time to time in correspondence with 
Its decomposition The rosins recom- 
mended by M Turpin are of the tere- 
binthine group, having for average for- 
mula C20H30O2 Colophony IS the type 

The pioducts, thus nitrated, are 
wmshed with boiling water, and, on oc- 
casion, by a solution slightly alkaline, 
with a final washing with pure water, 
and diied at a temperature of 230° F. or 
in the open air 

The mixing of the constituents of this 
explosive is preferably cold. For this 
purpose they are used m the state of fine 
powder, and when mixed in the tub, 2§ 
to 5 per cent of a volatile dissohent is 
added, as alcohol, carbon sulphide, 
ether, or benzine As soon as thorough- 
ly mingled, the mass is put either in an 
ordinary grainer, or in a cyhnder of wire 
cloth revolving horizontally on its axis, 
wuth glass gobilles forming a screen, by 
the aid of which the gramme is rapidly 
accomplished Thus a powder more or 
less finely granulated is produced free 
from dust 

The proportions preferably employed 
are. 

1. Potassium chlorate 85 parts 

Natural rosm. . 15 parts 

2. Potassium chlorate . 80 parts 

Nitrated rosin . 20 parts 

For employment in firedamp mines:, 
there is added to these compounds from 
20 to 40 per cent of one of the following 
substances Ammonium oxalate, am- 
monium carbonate, oxalic acid, sodinm 
bicarbonate, calcium fluoride, or othcar 
substance of the nature to lower snffi- 
cientiy the temperature of the explo^ve 
flame. 

Gim Cotton. — For the production of a' 
high-grade gun cotton, it is importa^ 
that the cotton used should approach m 
near as possible pure cellulose The 
waste from cotton mills, thoroughly 1 
purified, IS usually employed 
careful chemical examination has beoal; 
made to ascertain its freedom 
grease and other impurities, the 
waste is picked over hy hand to 
such impurities as wood, caixT ^ 
string, etc. The cotton is then 
through the “teasing machine,” 
opens out all knots and Inmp^ 1 
reducing it to a state more j 

the acid treatment and 
any fore%B subsfeame^ 
esK?aped notice in prevtbe® f 
The cotton m 
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fectly dry, it is removed to air-tight iron 
cases^ in which it is allowed to cool. The 
iron cases are taken to the dipping 
houses, and the cotton waste weighed 
into small portions, which are then 
transferred as rapidly as possible to the 
mixed acids, allowed to remain a few 
minutes, then removed to the grating 
and the excess of acid squeezed out 
The cotton now containing about ten 
times its weight of acid is placed in an 
earthenware pot and transferred to the 
steeping pits, where it is allowed to re- 
main for 24 hours, a iow^ temperature 
being maintained by a stream of cold 
water 

The cotton is now w^holly converted 
into nitro-celiulose The superfluous 
acid IS next remo\ed by a centrifugal 
extractor, after which the gun cotton is 
taken out of the machine and immedi- 
a.tely immersed in a large volume of 
water, and thoroughly washed until it 
shows no acid reaction The moisture 
is then run out and the gun cotton is con- 
veyed by tramway to the boilmg vats, 
where it undergoes several boilings by 
means of steam When the “ heat test” 
shows that a sufficient degree of stability 
has been obtained, the ^un cotton is re- 
moved to a beating engine, and reduced 
to a very fine state of division TVhen 
this process is completed the pulp is run 
by gravity along wooden shoots, pro- 
vided with ‘grit traps” and electro- 
magnets, which catch any traces of sand, 
iron, etc , into large “ poachers,” in 
which the gun cotton is continuously 
agitated, together wuth a large quantity 
of water. In this way it is thoroughly 
washed and a blend made of a large 
quantity of gun cotton 

Soluble Gun Cotton, — Soluble gun 
cotton IS made on the same lines, except 
that greater attention has to be paid to 
the physical condition of the cotton used, 
and to the temperature and strength of 
acid mixture, etc 

The term “soluble” usually implies 
that the gun cotton is dissolved by a mix- 
ture of ethyl-ether and ethyl-alcohoh 2 
parts of the former to 1 of the latter being 
the proportions which yield the best 
solvent action. The classification of 
nitro-celluloses according to their solu- 
bility in ether-alcohol is misleading, 
except when the nitrogen contents are 
also quoted. 

The number of solvents for gun cotton 
which have at various times been pro- 
posed is very large Among the more 
important may be mentioned the follow- 
ing: Alcohols (used chiefly m conjunc- 


tion with other solvents), methyl, ethyl, 
propyl, and amyl, methyl-amyl ether* 
acetic ether, di-ethyl-ketone, methyl- 
ethyl ketone, amyl nitrate and acetate, 
mtro-benzole, mtro-toluol, nitrated oils, gla- 
cial acetic acid, camphor dissolved in 
alcohol, etc. 

Some of the above may be called 
selective solvents, i e , they dissolve one 
particular variety of gun cotton better 
than others, so that solubility in an? 
given solvent must not be used to indi- 
cate solubility in another No mtro- 
cotton IS entirely soluble m any solvent 
The solution, after standing some time, 
always deposits a small amount of insol- 
uble matter ^ Therefore, in making 
collodion solutions, care should be taken 
to place the containing bottles m a place 
free from vibration and shock After 
standing a few weeks the clear super- 
natant liquid may be decanted off On 
a larger scale collodion solutions are 
filtered under pressure through layers of 
tightly packed cotton wool The state 
of division IS important When the end 
m view is the production of a strong film 
or thread, it is advisable to use unpulped 
or only slightly pulped nitro-cellulose 
In this condition it also dissolves more 
easily than the finely pulped material 

FULMMATES; 

Fulminating Antimony. — Tartar 

emetic (dried), 100 parts, lampblack or 
charcoal powder, 3 parts Triturate 
together, put into a crucible that it will 
three-foukhs fill (previously rubbed inside 
with charcoal powder) Cover it with a 
layer of dry charcoal powder, and lute 
on the cover After 3 hours’ exposure to 
a strong heat in a reverberatory furnace, 
and 6 or 7 hours’ cooling, cautiously 
transfer the solid contents of the crucible, 
as qmckly as possible, without breaking, 
to a wide-mouthed stoppered phid, 
where, after some time, it will sponta- 
neously crumble to a powder When 
the above process is properly conducted, 
the resulting powder contains potassium, 
and fulminates violently on contact with 
water. A piece the size of a pea intro- 
duced into a mass of gunpowder ex- 
plodes it on being thrown into water, 
i or on its being moistened in any other 
manner. 

Fulminating Bismuth. — Take bis- 
muth, 120 parts, carbureted cream of 
tartar, 60 parts, niter, 1 part. 

Fulminating Copper. —Digest copper 
(in powder of filings) with fulminate of 
mercury or of silver, and a httle water# 
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It forms soluble green crystals that ex- 
plode with a green flame 

Fulminating Mercury. —Take mer- 
cury, 100 parts; nitric acid (specific 
gravity, 1 4), 1,000 parts (or 740 parts, by 
measure) Dissolve by a gentle heat, 
and vhen the solution has acquired the 
temperature of 130® F , slowly pour it 
through a glass funnel tube into alcohol 
(specific gravity, 830), 830 parts (or 
1,000 parts, by measure) As soon as 
the effervescence is over, and w hite fumes 
cease to be evolved, filter through double 
paper, wash with cold water, and dry by 
steam (not hotter than 212® F ) or hot 
water The fulminate is then to be 
packed in 100-gram paper parcels, and 
these stored m a tight box or corked 
bottle Product 130 per cent of the 
weight of mercury employed 

Fuhnmatmg Powder — I — Niter, 3 
parts, carbonate of potash (dry), 2 
parts, flowers of sulphur, 1 part, reduce 
them separately to fine powder, before 
mixing them A little of this compound 
(20 to 30 grams), slowly heated on a 
shovel over the fire, first fuses and be- 
comes brown, and then explodes with a 
deafening report 

II — Sulphur, 1 part ; chlorate of 
potassa, 3 parts. When triturated, with 
strong pressure, in a marble or Wedg- 
wood- ware mortar, it produces a series of 
loud reports It also fulminates by per- 
cussion. 

III — Chlorate of potassa, 6 parts; 
pure lampblack, 4 parts, sulphur, 1 part 
A little placed on an anvil detonates with 
a loud report when struck with a ham- 
mer. 

EXPOSURES IN PHOTOGRAPHING: 

See Photography 

EXTRACTS: 

See Essences and Extracts. 

EXTRACTS, TESTS FOR: 

See Foods 

EYE LOTIONS: 

“Black Eye” Lotion. — “Black eyes” 
or other temporary discolorations of the 
skin may be disguised by the application 
of pink grease paint, or collodion colored 
by means of a little ^armine As lotions 
the following have been recommended: 

I. — Ammonium c h 1 o - 

ride 1 part 

Alcohol . 1 part 

Water . 10 parts 

Diluted acetic acid may be substituted 
for half of the water, and the alcohol 


may be replaced by tincture of arnica, 
with advantage 

II — Potassium nitrate 15 grains 

Ammonium chloride 30 grams 
Aromatic \inegar 4 drachms 
Water to make 8 ounces, 

III — The following is to be applied 
with camei"s-hair pencil e\ery 1, 2, or 3 
hours Be careful not to get it in the 
eves, as it smarts It will remove the 
black discoloration overnight: 

Oxalic acid 15 grains 

Distilled water 1 ounce 

Foreign Matter in the Eye — If a piece 
of iron or other foreign matter m the eye 
irritates it, and there is no way of reniov 
ing it until morning, take a raw Irish 
potato, grate it, and use as a poultice on 
the eye It will ease the eye so one can 
sleep, and sometimes draws the piece 
out 

Drops of Lime in the Eye. — If lime has 
dropped in the eye, the pourmg-m of or 
the wipmg-out with a few drops of oil is 
the best remedy, as the causticity of the 
lame is arrested thereby Poppy-seed 
oil or olive oil is prescribed, but pure lin- 
seed oil ought to render the same service, 
as it is also used in the household Sub- 
sequently, the eye may be rinsed out with 
syrup, as the saccharine substance will 
harden any remaining particles of lime 
and destroy all causticity entirely. 

FABRIC CLEANERS. 

See Cleaning Preparations and Meth^ 
ods and also Household Formulas. 

FABRICS, WATERPROOFING OF: 

See Waterproofing 

FACE BLACK AND FACE POWDER: 

See Cosmetics. 

Fats 

Bear Fat. — Fresh bears’ fat is white 
and very similar to lard in appearance. 
The flank fat is softer and more trans- 
parent than the kidney fat, and its odor 
recalls that of fresh bacon Bears’ fat 
differs from the fats of the dog, fox, and 
cat in having a lower specific gravity, a 
very low melting point, and a fairly 
iodine value. 

Bleachmg Bone Fat. — Bone fat, which 
is principally obtained from horse hopesi, 
is very dark colored in the crude statev 
and of an extremely disagre^ble smcl. 
To remedy these defects it _ may be 
bleached by the air or chemicals, the 
former method only giving good respite 
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■when the fat has been recovered by 
means of steam It consists in cutting 
up the fat into small fragments and ex- 
posing it to the air for several days, the 
mass being turned over at intervals with 
a shovel. When sufficiently bleached m 
this manner, the fat is boiled with half 
its own weight of water, which done, 
about 3 or 4 per cent of salt is added, 
and the whole is boiled over again This 
treatment, which takes 2 or 3 weeks, 
sweetens the fat, makes it of the consist- 
ency of butter, and reduces the color to a 
pale yellow. Light seems to play no 
part in the operation, the change being 
ejffected solely by the oxygen of the air 
The chemical treatment has the advan- 
tage of being more rapid, sufficient de- 
coloration being produced in a few 
hours The fat, which should be free 
from gelatin, phosphate of lime, and 
water, is placed in an iron pan along 
with an equal weight of brine of 14° to 
15° Be strength, with which it is boiled 
for 3 hours and left to rest overnight. 
Next day the fat is drawn off into a 
wooden vessel, where it is treated by 
degrees with a mixture of 2 parts of 
otassium bichromate, dissolved in 6 of 
oiling water, and 8 parts of hydro- 
chloric acid (density 22° Be ), this quan- 
tity being sufficient for 400 parts of fat 
Decoloration proceeds gradually, and 
when complete the fat is washed with hot 
water. 

Bleaching Tallows and Fats. — In- 
stead of exposing to the sun, which is 
always attended with danger of render- 
ing fats rancid, it is better to hquefy these 
at a gentle heat, and then add i in weight 
of a mixture of equal parts of kaolin and 
water. The fatty matter should be 
worked up for a time and then left to 
separate. Kaolin has the advantage of 
cheapness in price and of bemg readily 
procured. 

freshly burned animal charcoal would 
perhaps be a more satisfactory decolor- 
izer than kaolin, but it is more expen- 
sive to start with, and not so easy to re- 
generate. 

Exposure of^ tallow to the action of 
steam under high pressure (a tempera- 
ture of 250° or 260° P ) is also said to 
render it whiter and harder. 

Coloring Matter in Fats. — A simple 
method for the detection of the addition 
of coloring matter to fats is here de- 
scribed Ten parts, by measure, of the 
melted fat are put into a small separating 
funnel and dissolved m 10 parts, by meas- 
lare, of petroleum ether. The solution 
is then treated with 15 parts, by measure. 


of glacial acetic acid and the whole 
shaken thoroughly The addition d 
coloring matter is known by the red or 
yellow coloration which appears m the 
lower layer of acetic acid alter the con. 
tents of the funnel have been allowed to 
settle. If only a slight addition of 
coloring matter is suspected, the acetic 
acid solution is run off into a porcelaia 
basin and the latter heated on a water 
bath, when the coloration will be seen 
more readily This test is intended for 
butter and margarine, but is also suitable 
for tallow, lard, etc 

Fatty Acid Fermentation Process — 
The production of fatty acids from fats 
and oils by fermentation is growing m 
importance These particulars, which 
are the actual results from recent expen- 
rnents on a somewhat extended scale, are 
given Seven hundred and fifty pounds of 
cottonseed oil are mixed with 45 gaOons 
of water and SJ pounds of acetic acid, 
this mixture is heated to a temperature 
of 85° F. Castor-oil seeds, 53 pounds, 
decorticated and ground, are mixed 
thoroughly with 3 gallons of w^ater and 
4 J gallons of the oil, and this mixture is 
stirred into the oil and water, the whole 
mass is then kept mixed for 12 hours by 
blowing air through, after which it is 
allowed to stand for another 12 hours, 
bemg given a gentle stir by hand at the 
end of every hour After 24 hours the 
mass IS heated to a temperature of 180° 

F , which stops the fermentation and 
at the same time allows the fatty acids to 
s^arate more freely. To assist m this 
effect there is added 1 gallon of sulphuric 
acid (1 m 3) solution 

After 2 hours’ standing, the mass will 
have separated into three layers — fatty 
acids on the top, glycerine water below, 
and a middle, undefined layer The 
glycerine water is run away, and the 
whole mass left to stand for 2 hours. 
The middle portion is run off from the 
separated fatty acids into another vessel, 
where it is mixed with 10 gallons of ho| 
water, thoroughly stirred, and allowed to 
stand for 16 hours or more The watery 
layer at the bottom, which contains some 
lycerine, is then run off, while the resa- 
ue is mixed with a further quantity 
10 gallons of water, and again allowed tp/ 
stand. The water which separates out, 
also the layer of fatty acids that forms oUi^ 
the top, are run off and mixed with the] 
portions previously obtained The 
nous glycerine waters are treated to 
cover the glycerine, while the fatty 
are made marketable in any convme3i$^^ 
way. 
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preservation of Fats. — To produce 
fats and oils contammg both iodine and 
sulphur, whereby they are preserved 
from gonig rancid, and consequently can 
Ije utnized to more advantage for the 
usual purposes, such as the manufacture 
of soaps, candles, etc , following is the 
T^befl method 

The essential feature of the process is 
that the iodine is not merely held in solu- 
tion by the oil or fat, but enters into 
iihemical combination with the same, the 
sulphur also combines chemically with 
the oil or fat, and from their reactions 
the preserving properties are derived 

The process consists of heating, for 
example, 6 parts of oil with 1 part of sul- 
phur to a temperature varying between 
^0° and 400° F , then, when at about 
1^5° F, a solution of iodine and oil is 
added to the mixture, which is constantly 
agitated until cool to prevent lumps 
forming A product is thus obtained 
which acquires the consistency of butter, 
and contains both iodine and sulphur in 
combination. 

Purifying Oils and Fats. — In purifying 
fatty oils and fats for edible purposes the 
ciuef thing is to remove the free fatty 
acids, which is done by the aid of solu- 
tions of alkalies and alkaline earths. 
The subsequent precipitation of the 
resulting soapy emulsions, especially 
when hme is used, entails prolonged 
heating to temperatures sometimes as 
high as the boiling point of water. 
Furthermore, the amount^ of alkalies 
taken is always greater than is chemically 
necessary, the consequence being that 
some of the organic substances present 
are attacked, and malodorous products 
are formed, a condition necessitating the 
employment of animal charcoal, etc., 
as deodorizer. 

To prevent the formation of these un- 
toward products, which must injuriously 
af^ the quality of edible oils, C. Fre- 
^nius proposes to accelerate the disper- 
rion of the said emulsions by subjecting 
the mixtures to an excess pressure of 1 
to IJ atmospheres and a corresponding 
temperature of about 220° F , for a short 
time, the formation of decomposition 
pxiducts, and any mj‘urious influence on 
the taste and smell of the substance being 
prevented by the addition of fresh char- 
coal, etc, beforehand. Charcoal may, 
amd must in certain cases, be replaced 
this purpose by infusorial earth or 
iWer^s earth. When this process is ap- 
pBed to cottonseed oil, 100 parts of the 
dl are mixed with ^ part of fresh, pure 
charcoal, and § part of pure fuller’s eartih. 1 


The mixture is next neutralized with 
lime-water, and placed in an autoclave, 
where it is kept for an hour under pres- 
sure, and at a temperature of 220° F, 
Under these conditions the emulsion soon 
separates, and when this is accomplished 
the whole is left to cool down in a closed 
vessel. 

FATS, DECOMPOSITION OF: 

See Oil 

FEATHER BLEACHING AND COL- 
ORING: 

See also Dyes 

Bleaching and Coloring Feathers. — ^ 
Feathers, in their natural state, are not 
adapted to undergo the processes of dye- 
ing and bleaching, they must be prepared 
by removing their oil and dirt This is 
usually done by washing them m moder- 
ately warm soap and vater, and rinsing 
m warm and cold water, or the oil may 
be chemically removed by the use of ben- 
zine To remove it entirelv , the feathers 
must be left in the cleansing fluid from 
a half hour to an hour, when they may be 
subjected to the process of bieaching- 

Bleaching Plumes. — Plumes may be 
almost entirely bleached by the use of 
hydrogen peroxide, without injuring 
tneir texture 

In specially constructed glass troughs, 
made the length of an average ostrich 
feather, 15 or 20 of these feathers can be 
treated at a time. The bleaching fluid 
IS made from a 30 per cent solution of 
hydrogen peroxide, with enough airb 
monia added to make it neutral; in other 
words when neutral, blue litmus paper 
will not turn red, and red w^fll take a pale 
violet tinge The previously cleansed 
feathers are entirely immersed in this 
bleaching bath, which may be diluted if 
desired The trough is covered with a 
glass plate and put in a dark place. From 
time to time the feathers are stirred and 
turned, adding more hydrogen peroxide*, 
This process requires 10 to 12 hours and 
if necessary should be repeated- ^ After 
bleaching they are rinsed in distilled 
water or rain water, dned in the air, ai^ 
kept in motion while drying.^ 

To insure success in coloring feather 
in delicate tmts, they must be free 
all impurities, and evenly white, it hs^ 
been found of advantage to rub the 
of heavy ostrich plumes while stSi moist 
with carbonate of ammonia b^ore 
dyemg is begun. ^ " 

Methods of Dyeiim — I*— 

boiling hot neutral solutioi^,. the 

to be diHfed in a potatii^ Wp' 

able dyes ftur this 
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A, C; crystal vesuvin, 4 B C; phosphin 
e^rtra, leather yellow, O H, leather red, 
O, G B, leather brown, O, morocco red, 
O, azophocphme, G O, B B O, fuchsine, 
cerise, G R, grenadine, O; safranine, O, 
methylene violet, malachite green, crys- 
tal brilliant green, methylene green, 
methylene gray, coal black II 

II. — A boiling hot sulphuric solution 
Dyes, acid fuchsine, orseilline, R B, acid 
cense, O; acid maroon, O, opal blue, 
blue de lyon, R B, cotton blue. No 2, 
China blue No 2, naphthalene green, O, 
patent blue, V A, fast blue, O R, fast 
blue black, O, deep black, G; azo yellow, 
victorine yellow, orange No. 2, fast 
brown O, ponceau G R R R, fast red O, 
Bordeaux, GBR 

III — An acetic solution Dyes, 
Bengal pink G B, phloxine G O, rosolan 
O B O F, rhodamine O 4 G, eosine A G, 
erythrosine 

By appropriate mixtures of the dyes of 
any one class, plumes can be dyed every 
possible color After dyeing they are 
rinsed, and dried in a rotating apparatus 
The final process is that of curling, which 
is done by turning them round and round 
over a gentle heat For white feathers a 
little ssuipbur may be burned m the fire, 
for black or colored ones a little sugar 

IV, — The spray method. The solu- 
tion of the dye to be used is put into an 
atomizer, and the spray directed to that 
part of the feather which it is desired to 
color. By using different colors the 
most marvelous effects and most delicate 
transitions from one color to another are 
obtained Any kind of an atomizer can 
be used, the rubber bulb, pump, or bel- 
lows, the result is the same. 

FELT WATERPROOFING: 

See Waterproofing, 


FERMENTATION PROCESS, FATTY 
ACID: 

See Fats. 

FERMENTATION, PREVENTION OF: 
See Anti-Ferments and Wmes and Liquors. 

FERROUS OXALATE DEVELOPER: 
See Photography 

Fertilizers 

(See also Phosphate, Artificial ) 

^ Plant Fertilizers.— Plants are as sen- 
sitive to excessively minute quantities of 
nutrient substances, such as salts of 
potassium, in the soil, as *hey are to 


minute quantities of poisonous snk 
stances Poisons are said to be infinite, 
ly more sensitive reagents for the pres- 
ence of certain metdlic salts than the 
most delicate chemical, the statement 
having been made that a trace of copper 
which might be obtamed by distilling m a 
copper retort is fatal to the white and 
yellow lupin, the castor-oil plant, and 
spirogyra Coupin has found salts of 
silver, mercurv, copper, and cadmium 
especially fatal to plants With copper 
sulphate the limit of sensitiveness is 
placed at 1 in 700,000,000 Devaux 
asserts that both phanerogams and 
cryptogams are poisoned by solutions of 
salts of lead or copper diluted to the 
extent of 1 in 10,000,000, or less 

As a result of a series of experiments, 
Schloesmg stated that the mtrmcation of 
ammonium salts is not for all plants a 
necessary preliminary to the a bsorption of 
nitrogen by the plant While for some 
plants, as for example buckwheat, the 
preferable form of the food material is 
that of a nitrate, others, for instance, 
tropeolum, thrive even better when the 
nitrogen is presented to them m an 
ammoniacal form 

Artificial Fertilizers for Pot Plants — 
Experiments on vegetation have shown 
that a plant will thrive when the lacking 
substances are supplied in a suitable 
form, e g , in the following combinations* 

I — Calcium nitrate, potassium iu‘ 
trate, potassium phosphate, magnesmir 
phosphate, ferric phosphate (sodiuit 
chloride) 

II — Calcium nitrate, ammonium ni* 
trate, potassium sulphate, magnesiun 
phosphate, iron chloride (or sulphate^ 
(sodium silicate) 

It IS well known that in nature nitrates 
are formed wherever decomposition of 
organic nitrogenous substances takes 
place in the air, the ammonia formed by 
the decomposition being oxidized to 
nitric acid These conditions for the 
formation of mtrates are present m 
nearly every cornfield, and they are also 
the cause of the presence of mtrates m 
water that has its source near stable^ 
etc In Peruvian guano nitrogen is 
present partly in the form of potassium 
nitrate, partly as ammonium phosphate 
and sulphate. As a nitrate it acts more 
rapidly than in the form of ammonia, 
but m the latter case the effect is more 
lasting. Phosphoric acid occurs in guano 
combined with ammonia, potash, and 
chiefly with lime, the last being ^ower 
and more lasting in action than ^ 
others. 
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Nearly all artificial fertilizers conform, 
more or less, to one of the following gen- 
eral formulas 

I — Artificial Flower Fertilizer — 

12 3 

Ammonium nitrate 0 40 1 60 40 0 parts 

Ammonium phosphate 0 20 0 SO 20 0 parts 

Potassium mtrate 0 25 1 00 25 0 parts 

Ammonium chloride 0 05 0 20 5 0 parts 

Calcium sulphate 0 06 0 24 6 0 parts 

Ferrous sulphate 0 04 0 16 4 0 parts 

1 00 4 00 100 0 parts 

Dissolve 1 part in 1,000 parts tvater, 
and water the flowers with it 2 or 3 times 
weekly. Dissolve 4 parts in 1,000 parts 
water, and water with this quantity 10 or 
12 pots of medium size 

II —Compost for Indoor Plants — 

12 3 

Ammonium sulphate 0 30 1 20 30 0 parts 

Sodium chloride 0 30 1 20 30 0 parts 

Potassium nitrate 0 15 0 60 15 0 parts 

Magnesium sulphate 0 15 0 60 15 0 parts 

Magnesium phosphate 0 04 0 20 4 0 parts 

Sodium phosphate 0 06 0 24 6 0 parts 

1 00 4 00 100 0 parts 

One part to be dissolved in 1,000 parts 
water and the flowers watered up to 3 
times daily. Dissolve 4 parts in 1,000 
parts water, and water witn this solution 
daily: 

III — ^Plant Food Solution. — 

1 2 

Potassium chlonde 0 16 or 12 5 parts 

Calcium mtrate 0 71 or 58 0 parts 

Magnesium sulphate 0 125 or 12 0 parts 

Potassium phosphate 0 133 or 15 0 parts 

Iron phosphate, recently 

precipitated 0 032 or 2 5 parts 

1 160 or 100. 0 parts 

This turbid mixture (1 part in 1,000 
parts) is used alternately with water 
lor watering a pot of about 1 quart capac- 
ity; for smaller or larger pots in pro- 
portion After using the amount mdi- 
cated, the watering is contmued with 
water alone 


IV — Fertilizer with Orgamc Matter, 
for Pot Flowers — 


Potassium nitrate 
Ammonium phos- 
phate 

Phosphoric acid 
Simple syrup 


100 0 parts 

100 0 parts 
2 5 parts 
1,000 parts 


Add not more than 10 parts to 1,000 
parts water, and water alternately with 
this and with water alone ^ For eac- 
taceae, erassulaceae, and similar plants, 
which do not assimilate organic matter 
directly, use distilled water instead of 
syrup. 

Chlorotic plants are painted with a 


dilute iron solution or iron is added to the 
soil, Tvhich causes them to assume their 
natural green color The iron is used in 
form of ferric chloride or ferrous sul- 
phate 

V. — Sodium phosphate 4 ounces 

Sodium nitrate 4 ounces 

Ammonium s u 1 - 
phate 2 ounces 

Sugar 1 ounce 

Use 2 teaspoonfuls to a gallon of w^ater. 

VI — Ammonium phosphate 30 parts 
Sodium nitrate . 25 parts 

Potassium nitrate 25 parts 
Ammonium sulphate 20 parts 
Water 100,000 parts 

One application of this a week is 
enough for the slower growing plants, 
and 2 for the more rapid growing her- 
baceous ones 

Vn — Calcium p h o s - 

phate 4 ounces 

Potassium nitrate 1 ounce 

Potassium phos- 
phate 1 ounce 

Magnesium sul- 
phate 1 ounce 

Iron (ferric) 

phosphate 100 grams 

Vm — Pot plants, especially flowering 
plants kept around the house, should be 
treated to an occasional dose of the fol- 
lowing 


Ammonium chlo- 


ride 

2 parts 

Sodium phosphate 

4 parts 

Sodium nitrate 

3 parts 

Water 

80 parts 

Mix and dissolve To 

use, add 25 

drops to the quart of water, and use as in 

ordinary watering. 


IX — Sugar 

1 part 

Potassium nitrate 

2 parts 

Ammomum sul- 


phate 

4 parts 

X — Ferric phosphate 

1 part 

Magnesium sul- 


phate 

2 parts 

Potassium phos- 


phate 

2 parts 

Potassium nitrate 

2 parts 

Calcium acid 


phosphate . 

S parts 


Abour a teaspoonful of either of these 
mixtures is added to a gallon of water, 
and the plants sprinkled with the liquid* 
For hastening the growth of flowers, 
the following fertilizer is recommended: 
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XI. — Potassium nitrate 30 parts 

Potassium phos- 
phate . 25 parts 

Ammonium sul- 
phate 10 parts 

Ammonium nitrate 35 parts 

The following five are especially recom- 
mended for mdoor use: 

XII. — Sodium chlonde 10 parts 

Potassium nitrate. 5 parts 
Magnesium sul- 
phate. . 5 parts 

Magnesia 1 part 

Sodium phosphate 2 parts 


Mixed and bottled Dissolve a tea- 
spoonful daily in a quart of water and 
water the plants with the solution. 

XIII — Ammonium nitrate 40 parts 
Potassium nitrate 90 parts 
Ammonium phos- 
phate 50 parts 

Two grams is sufficient for a medium- 
sized flower pot 

XIV. — Ammonium sul- 
phate. 10 parts 

Sodium chloride 10 parts 
Potassium nitrate 5 parts 
Magnesium sul- 
phate 5 parts 

Magnesium car- 
bonate 1 part 

Sodium phosphate 20 parts 
One teaspoonful to 1 quart of water. 

XV. — Ammonium nitrate 40 parts 
Ammonium phos- 
phate 20 parts 

Potassium nitrate 0 25 parts 
Ainmonium chlo- 
ride 5 parts 

Calcium sulphate 6 parts 
Ferrous sulphate 4 parts 
Dissolve 2 parts m 1,000 of water, and 
water the plants with the solution. 

XVI. — Potassium nitrate 20 parts 

Potassium phos- 
phate 25 parts 

Ammonium sul- 
phate 10 parts 

Ammonium nitrate 35 parts 

This mixture produces a luxuriant 
foliage. If blooms are desired, dispense 
with the ammonium nitrate 

XVII — Saltpeter, 5 parts; cooking 
salt, 10 parts, bitter salt, 5 parts, mag- 
nesia, 1 part; sodium phosphate, 2 parts. 
Mix ana fill in bottles. Dissolve a tea- 
spoonful in If pints of hot water, and 
water the flower pots with it each day. 


XVIII — Ammonium sulphate. So 
parts, sodium chloride, 30 parts, potash 
niter, 15 parts, magnesium sulphate, 15 
parts, magnesium phosphate, 4 parts* 
sodium^ phosphate, 6 parts Dissohe 
1 part in 1,000 parts water, and apply s 
times per day 

XIX — Calcium nitrate, 71 parts 
potassium chlorate, 15 parts, magnesima 
sulphate, 12 5 parts, potassium phos- 
phate, 13 3 parts, freshly precipitated 
ferric phosphate, 3 2 parts A solutioa 
of 1 in 1,000 of this mixture is applied, 
alternating with water, to the plants 
After using a certain quantity, pour on 
only water 

XX. — Ammonium phosphate, 300 
parts, sodium nitrate, 250 parts, potas- 
sium nitrate, 250 parts; and ammonium 
sulphate, 200 parts, are mixed together 
To every 1,000 parts of water dissolve 2 
parts of the mixture, and water the pot- 
ted plants once a week with this solution 

XXI. — Potash niter, 20 parts, calcium 
carbonate, 20 parts, sodium chlorate, 20 
parts; calcium phosphate, 20 parts, so- 
dium silicate, 14 parts, ferrous sulphate, 

1 5 parts Dissolve 1 part of the mix- 
ture in 1,000 parts water. 

Preparing Bone for Fertilizer. — Bone, 
in its various forms, is the only one of 
the insoluble phosphates that is now 
used directly upon the soil, or without 
other change than is accomplished by 
mechanical action or grinding The 
terms used to indicate the character of 
the bone have reference rather to their 
mechanical form than to the relative 
availability of the phosphoric acid con- 
tained in them The terms raw bone, 
fine bone, boiled and steamed bone, etc., 
are used to indicate methods of prep- 
aration, and inasmuch as bone is a 
material which is useful largely in pro- 
ortion to its rate of decay, its fineness 
as an important bearing upon availabil- 
ity, since the finer the bone the more sur- 
face IS exposed to the action of those 
forces which cause decay or solution, and 
the quicker will the constituents become 
available In the process of boiling or 
steaming, not only is the bone made finer 
but Its physical character in other re- 
spects is also changed, the particles, 
whether fine or coarse, being made soft 
and crumbly rather than dense or hard, 
hence it is more likely to act quickly than 
if the same degree of fineness be obtain^ 
by simple grinding The phosphoric 
acid in fine steamed none may all become 
available in 1 or 2 years, while the coarse 
fatty raw bone sometimes resists final 
decay for 3 or 4 years or even longeiv 
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Bone contains considerable nitrogen, a 
fact which should be remembered in its 
use, particularly if used in comparison 
with other phosphatic materials which 
do not contain this element Pure raw 
hone contains on an average 22 per cent 
of phosphoric acid and 4 per cent of 
nitrogen By steaming or boiling, a por- 
tion of the organic substance containing 
nitrogen is extracted, which has the effect 
of proportionately increasing the phos- 
phoric acid in the product, hence a 
steamed bone may contain as high as 28 
per cent of phosphoric acid and as low as 
1 per cent of nitrogen Steamed bone is 
usually, therefore, much richer in phos- 
phoric acid and has less nitrogen than 
the raw bone 

Brewers’ Yeast and Fertilizers. — A 
mixture is made of about 2 parts of 
yeast with 1 part of sodium chloride and 
5 parts of calcium sulphate, by weight, 
for use as a manure Pure or impure 
yeast, or yeast previously treated for the 
extraction of a portion of its constituents, 
may be used, and the gypsum may be 
replaced by other earthy substances of a 
similar non-corrosive nature. 

Authorities seem to agree that lime is 
necessary to the plant, ^ and if it be 
wholly lacking in the soil, even though 
an abundance of all the other essential 
elements is present, it cannot develop 
normally Many soils are well provided 
with lime by nature and it is seldom or 
never necessary for those who cultivate 
them to resort to liming It would be 
just as irrational to apply lime where it is 
not needed as to omit it where it is re- 
quired, and hence arises the necessity of 
ascertaining the needs of particular soils 
in this respect 

The method usually resorted to for 
pcertaimng the amount of hme in soils 
is to treat them with some strong mineral 
acid, such as hydrochloric acid, and de- 
termine the amount of lime which is thus 
dissolved The fact that beets of all 
kinds^ make a ready response to liming 
on soils which are deficient in lime may 
be utilized as the basis of testmg. 

FEVER m CATTLE: 

See Veterinary Formulas. 

FIC SQUARES: 

See Confectionery. 

Files 

Compositiou Files- ^ — These files, which 
are frequently used by watchmakers and 
<^er metal workers for grinding and pol- 
icing, and the color of which resembles 


silver, are composed of 8 parts copper, 2 
parts tin, 1 part zmc, 1 part lead They 
are cast in forms and treated upon the 
grindstone; the metal is very hard, and 
therefore worked with difficulty with the 
file 

To Keep Files Clean (see also Clean- 
mg Preparations and Methods) — The un- 
even working of a file is usually due to the 
fact that filings clog the teeth of the file 
To obviate this evil, scratch brush the 
fiiles before use, and then grease them 
with olive oil A file prepared in this 
manner lasts for a longer time, does not 
become so quickly filled with filings and 
can be conveniently cleaned with an or- 
dinary rough brush. 

Recutting Old Files. — Old files may be 
rendered useful again by the following 
rocess* Boil them in a potash bath, 
rush them with a hard brush and wipe 
off. Plunge for half a minute into nitric 
acid, and pass over a cloth stretched 
tightly on a flat piepe of wood The 
effect will be that the acid remains in the 
grooves, and will take away the steel 
without attacking the top, which has 
been wiped dry. The operation may be 
repeated according to the depth to be ob- 
tained. Before using the files thus treated 
they should be rinsed in water and dried- 

FILE METAL: 

See Alloys. 

FILLERS FOR LETTERS: 

See Lettering 

FILLERS FOR WOOD: 

See Wood. 

FILTERS FOR WATER. 

A filter which possesses the advantage 
of being easily and cheaply cleaned when 
dirty, and which frees water from 
mechanical impurities^ with rapidi^, 
may be formed oy placing a stratum of 
sponge between two perforated metallic 
plates, united by a central screw, and 
arranged in such a manner as to permit 
of the sponge being compressed as re- , 
uired. Water, under gentle pressure^ ^ 
ows with such rapidity through ^ 
pores of compressed sponge, thM m< 
said that a few square feet of this 
stance will perfectly filter several 
of gallons of water daily. 

The sponges are cleaned thorongiiijp; 
rolled together as much as possal^ciy 
placed m the escape pipe of a pcrcoiato'^ 
in such a manner that the larger porli^ i 
of the sponge is in the pipe wffilc . 
smaller portion, spreading oy 
trades over the pipe toward the . 
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of the percolator, thus forming a flat 
filter covering it After a thorough moist- 
ening of the sponge it is said to admit of 
a very quick and clear filtration of large 
quantities of tinctures, juices, etc 

For filtering water on a small scale, 
and. for domestic use, “alcarrazas,*’ 
diaphragms of porous earthenware and 
filtering-stone and layers of sand and 
charcoal, etc , are commonly employed 
as filtering 

A cheap, useful form of portable filter 
is the following, given in the proceedings 
of the British Association '‘Take any 
common vessel, perforated below, such 
as a flower pot, fill the lower portion with 
coarse pebbles, over which place a layer 
of finer ones, and on these a layer of clean 
coarse sand On the top of this a piece 
of burnt clay perforated with small holes 
should be put, and on this again a 
stratum of 3 or 4 inches thick of well- 
burnt, pounded animal charcoal A 
filter thus formed will last a considerable 
time, and will be found particularly use- 
ful in remo^ung noxious and putrescent 
substances held m solution by wmter 

The “portable filters,’’ in stoneware, 
that are commonly sold in the shops, 
contain a stratum of sand, or coarsely 
powdered charcoal, before, howe\er, 
having access to this, the water has to 
pass through a sponge, to remove the 
coarser portion of the impurities 

Alum Process of Water Purification — 
Water may be filtered and purified by 
precipitation, by means of alum, by add- 
ing a 4 per cent solution to the water to 
be clarified until a precipitate is no longer 
produced. After allowing the turbid mix- 
ture to stand for 8 hours, the clear portion 
may be decanted or be siphoned off. 
About 2 grains of alum is ordinarily re- 
quired to purify a gallon of water 
Fotassa alum only should be used, as 
ammonia alum cannot be used for this 
purpose. The amount of alum re- 
quired varies with the water, so that an 
initial experiment is required whenever 
water from a new source is being purified 
If the purification is properly done, the 
water will not contain any alum, but 
only a trace of potassium sulphate, for 
the aluminum of the double sulphate 
unites with the various impurities to 
form an insoluble compound which 
gradually settles out, mechanically carry- 
ing with it suspended matter, while the 
sulphuric acid radical unites with the 
calcium in the water to form insoluble 
calcium sulphate. 

FILTER PAPER: 

See Paper. 


FIRE EXTINGUISHER (For 
Automobiles) : 

Mix weU together: 

98 Parts of Carbonate of Soda 
2 Parts of Oxide of Iron 

When this mixture is thrown on a fire 
carbonic gas is liberated This gas being 
heavier than air, smothers the fire * 


FIREARM LUBRICANTS: 
See Lubricants 


FIRE EXTINGUISHERS: 

I — Calcium chloride 184 parts 
Magnesium chlo- 

ride 57 parts 

Sodium chloride . 13 parts 

Potassium b r o - 

mide 02 p^rtg 

Barium chloride 3 parts 
Water to make 1,000 parts 
Dissolve and fill into hand grenades 

II. — Iron sulphate 4 parts 

Ammonium sul- 
phate 16 parts 

Water 100 parts 

Mix, dissolve, and fill into flasks 


III — Sodium chloride 430 parts 

Alum 195 parts 

Glauber salts 50 parts 

Sodium carbonate, 
impure 85 parts 

Water glass 266 parts 

Water 233 parts 

Mix, etc 


IV. — Sodium chloride 90 parts 

Ammonium chlo- 
ride 45 parts 

Water 300 parts 

Mix, dissolve, and put into quart 
flasks of very thin glass, which are to be 
kept conveniently disposed in the divell- 
ing rooms, etc , of all public institutions 
V — Make 6 solutions as follows 
a — A m m o n 1 u m 

chloride 20 parts 

Water 2,000 parts 

b — Alum, calcined 

and powdered 35 parts 
Water 1,000 parts 

c. — Ammonium sul- 
phate, p o w - 
dered. 30 parts 

Water 500 parts 

d — Sodium chloride 20 parts 
Water 4,000 parts 

e — Sodium carbon- 
ate 35 parts 

Water 500 parts 

/ — Liquid water 
glass 


450 parts 
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31ix the solutions in the order named 
and to the mixture, while still yellow and 
turbid, add 2,000 parts of water, and let 
stand ' When the precipitate has sub- 
sided fill off the clear liquid into thin 
glass (preferably blue, to deter decom- 
position) containers each of 3 pints to a 
half gallon capacity. 

Yl —Calcium chloride 30 parts 
Magnesium chlo- 
ride 10 parts 

Water 60 parts 

yjj — Sodium chloride 20 parts 
Ammonium chlo- 
ride 0 parts 

Water . 71 parts 

yiJI — Sodium carbonate 16 parts 
Sodium chloride 64 parts 
Water 920 parts 

The most effective of all extinguishers 
is ammonia water It is almost instan- 
taneous in its effect, and a small quan- 
tity only is required to extin^sh any fire 
Next m value is carbonic acid gas This 
may be thrown from siphons or soda- 
water tanks The vessel containing it 
should be thrown into the fire in such a 
way as to insure its breaking 

Dry Powder Fire Extinguishers. — The 
efficacy of these is doubted by good 
authorities They should be tested be- 


fore adoption 

I — Alum 24 parts 

Ammonium sulphate 52 parts 
Ferrous sulphate . 4 parts 

II — Sodium chloride 8 parts 
Sodium bicarbonate 6 parts 
Sodium sulphate . 2 parts 

Calcium chloride 2 parts 
Sodium silicate . 2 parts 

III — Sodium chloride 6 parts 
Ammonium chloride 6 parts 
Sodium bicarbonate. 8 parts 

IV. — Ammonium chloride 10 parts 
Sodium sulphate 6 parts 
Sodium bicarbonate 4 parts 


Oil Extinguisher. — To extinguish oils 
which have taken fire, a fine-meshed 
wire net of the size of a boiling pan 
should be kept on hand in every varnish 
factory, etc In the same moment when 
the netting is laid upon the burning sur- 
face, the flame is extinguished because 
it IS a glowing mass of gas, which the 
iron wire quickly cools off so that it can- 
not glow any more The use of water is 
excluded, and that of earth and sand un- 
desirable, because both dirty the oil. 


Substitute for Fire Grenades —A com- 
mon quart bottle filled with a saturated 
solution of common salt makes a cheap 
and efficient substitute for the ordinary 
hand grenade The salt forms a coating 
on all that the water touches and makes 
it nearly incombustible 

Fireproofing 

For Textiles.— I —Up to the present 
this has generally been accomphsned by 
the use of a combination of winter glass 
or soluble glass and tungstate of soda. 
The following is cheaper and more suit- 
able for the purpose 

Equal parts, by weight, of commercial 
white copperas, Epsom salt, and sal am- 
moniac are mingled togeiher and mixed 
with three times their weight of ammonia 
alum This mixture soon changes into 
a moist pulp or paste, that must be dried 
by a low heat. When dressing the ma- 
terial, add 4 part of this combination to 
every 1 part of starch 

n. — Good results are also obtained 
from the following formula* Supersatu- 
rate a quantity of superphosphate of 
lime with ammonia, filter, and decolorize 
it with animal charcoal Concentrate 
the solution and mix with it 5 per cent 
of gelatinous silica, evaporate the water, 
dry, and pulverize. For use mix SO parts 
of this powder with 35 parts of gum and 
85 parts of starch in sufficient water to 
make of suitable consistency. 

III. — As a sample of the Melunay 
process, introduced in France, the fol- 
lowing has been published Apply to a 
cotton fabric like flannellet, or othar 
cotton goods, a solution of stannate of 
soda (or a salt chemically equivalent) of 
the strength of 5 to 10® Be , then dry 
the fabric and saturate it again, th& 
time with a solution of a titanium sail; 
any soluble titanium salt is suitable. 
This salt should be so concentrated that 
each 1,000 parts may contain about 62 
parts of titanium oxide. The fabrics aix? 
again dried, and the titanium is^ ulti- 
mately fixed by means of a suitable 
alkaline bath. It is advantageous to en:^ 
ploy for this purpose a solution of silicate 
of soda of about 14° Be , but a mixed 
bath, composed of tungstate of soda a®4 
a mm or* mm chlondc, may be employed. 
Tlie objecU are aftoi w ards washed, dried, 
and finished ncressar\ for trade^ A 
variation consists in treating the ob|€cts 
in a mixed bath containing titamuia, 
tungsten, and a suitable solvent. 

IV. — Boil together, 
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stirring, the following ingredients until a 
homogeneous mass results: 


Linseed oil ... 77 parts 

Litharge 10 parts 

Sugar of lead 2 parts 

Lampblack ... 4 parts 

Oil turpentme 2 parts 

Umber . .... 04 parts 

Japanese wax 0 3 parts 

Soap powder 12 parts 

Manila copal. . 0 7 parts 

Caoutchouc varnish 2 parts 


V. — ^For Light Woven Fabrics — 
Ammonium sulphate, 8 parts, by weight; 
ammonium carbonate, 2 5 parts; borax, 
2, boracic acid, 3; starch, 2; or dextrin, 
0.4, or gelatin, 0.4; water, 100. The 
fabric is to be saturated with the mixture, 
previously heated to 86° F , and dried; 
it can then be calendered in the ordinary 
way. The cost is only 2 or 3 cents 
for 16 yards or more of material. 


VI. — ^For Rope and Straw Matting.- 
Ammonium chloride (sal ammoniac), 15 
parts, by weight, boracic acid, 6 parts; 
borax, 3; water, 100. The articles are 
to be left in the solution, heated to 
212° F for about 3 hours, then squeezed 
out and dried. The mixture costs 
about 5 cents a quart 

Vn.— For Clothing. — The following 
starch is recommended* Sodium tung- 
state, perfectly neutral, 30 parts; borax, 
20; wheat or rice starch, 60. The con- 
stituents are to be finely pulverized, 
sharply dried, and mixed, and the starch 
used like any other. Articles stiffened 
with it, if set on fire, will not burst into 
flame, but only smolder. 


Vm. — ^For Tents. — 
Water . . 100 
Ammonium 
sulphate, 
chemically 
pure .... 14 

Boracic acid . 1 

Hartshorn salt 1 

Borax. 3 

Glue water. ... 2 


Parts 

r K 

weight. 


Boil_ the water, put ammonium sul- 
phate into a vat, pour a part of the boil- 
ing water on and then add the remaining 
materials in rotation. Next follow the 
rest of the hot water. The vat should be 
ic«pt covered until the solution is com- 

^Se. 


" IX. — For Stage Decorations. — Much 
recommend^ and used as a fireproof- 
ing composition is a cheap mixture of 


borax, bitter salt, and water; likewise for 
canvas a mixture of ammonium sulphate 
gypsum, and water. Ammomum sui! 
phate and sodium tungstate are also 
named for impregnating the canvas 
before painting 

X —For Mosquito Netting.— Immerse 
in a 20 per cent solution of ammonium 
sulphate. One pound of netting will 
require from 20 to 24 ounces of the solu- 
tion to thoroughly saturate. After with- 
drawing from the bath, do not wring it 
out, but spread it over a pole or some 
such object, and let it get about half dry 
then iron it out with a hot iron. Tfie 
material (ammonium sulphate) is m- 
offensive. 

Fireproofing of Wood.— Strictly speak- 
ing, it is impossible to render wood com- 
pletely incombustible, but an almost ab- 
solute immunity against the attacks of 
fire can be imparted. 

Gay-Lussac was one of the first to lay 
down the principal conditions indispen- 
sable for rendering organic matters in 
general, and wood in particular, unin- 
flammable. 

During the whole duration of the 
action of the heat the fibers must be kept 
from contact with the air, which womd 
cause combustion. The presence of 
borates, silicates, etc , imparts this prop- 
erty to organic bodies. 

Combustible gases, disengaged by the 
action of the heat, must be mingled in 
sufilcient proportion with other gases 
difficult of combustion in such a way that 
the disorganization of bodies by heat will 
be reduced to a simple calcination with- 
out production of flame. Salts volatile 
or decomposable by heat and not com- 
bustible, like certain ammomacal salts, 
afford excellent results. 

Numerous processes have been rec- 
ommended for combating the mflam- 
mability of organic tissues, some consist- 
mg in external applications, others in 
injection, under a certain pressure, of 
saline solutions. 

By simple superficial applications only 
illusory protection is attained, for these* 
coverings, instead of fireproofing the ob- 
jects on which they are applied, preserve 
them only for the moment from a slight 
flame Resistance to the fire being of only 
short duration, these coatings scale on 
or are rapidly reduced to ashes and the 
parts covered are again exposed ^ It 
often happens, too, that sucn coatings * 
have disappeared before the occurrence 
df a fire, so that the so-called remedy ^ 
comes inj'urious from the false security 
occasioned. ^ , 
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Some formulas recommended are as 
follows: 

I. — For immersion or imbibition the 
following solution is advised: Ammo- 
nium phosphate, 100 parts; boracic acid, 
10 parts per 1,000, or ammonium sul- 
phate, 135 parts, sodium borate, 15 

f arts, boracic acid, 5 parts per 1,000 
or each of these formulas two coats are 
necessary. 

II — For application with the brush the 
following compositions are the best* 
a. Apply hot, sodium silicate, 100 
parts; Spanish white, 50 parts; glue, 100 
parts. 

h. Applj successively and hot; for 
first application, water, 100 parts; alu- 
minum sulphate, 20 parts; second apph- 
cation, water, 100 parts; liquid sodium 
silicate, 50 parts, 

c First application, 2 coats, hot; 
water, 100 parts; sodium silicate, 50 
arts; second application, 2 coatings; 
oiling water, 75 parts; gelatin, white, 
200 parts; work up with asbestos, 50 
parts; borax, 30 parts; and boracic acid, 
10 parts. 

Oil paints rendered uninflammable by 
the addition of phosphate of ammonia 
and borax m the form of impalpable 
powders incorporated in the mass, mor- 
tar of plaster and asbestos and asbestos 
paint, are still employed for preserving 
temporarily from limited exposure to a 
fire. 

III. — Sodium silicate, 

solid ... . . 350 parts 

Asbestos, pow- 
dered . . . 350 parts 

Water, boiling ..1,000 parts 
Mix. Give several coatings, letting 
each dry before applying the next. 

IV. — Asbestos, powdered 35 parts 
Sodium borate .... 20 parts 

Water 100 parts 

Gum lac 10 to 15 parts 

Dissolve the borax in the water by the 
aid of heat, and in the hot solution dis- 
solve the lac. When solution is com- 
plete incorporate the asbestos. These 
fast solutions give a superficial protection, 
the efficiency of which depends upon the 
number of coatings given. 

V. — Prepare a syrupy solution of so- 
dium silicate, 1 part, and water, 3 parts, 
and coat the wood 2 to 3 times, thus im- 
parting to it great hardness. After dry- 
ing, it is given a coating of lime of the 
consistency of milk, and when this is al- 
most dry, IS fixed by a strong solution of 


soluble glass, 2 parts of the syrupy mass 
to 3 parts of water. If the lime is applied 
thick, repeat the treatment with the sol- 
uble glass 

VI — Subject the wood or wooden ob- 
jects for 6 to S hours to the boiling heat of 
a solution of S3 parts of manganese 
chloride, 20 parts of orthophosphoric 
acid, 12 parts of magnesium carbonate, 
10 parts of boracic acid, and 25 parts of 
ammonium chloride m 1,000 parts of 
water. The w’ood thus treated is said to 
be perfectly incombustible even at great 
heat, and, besides, to be also protected by 
this method against decay, injury by ip 
sects, and putrefaction. 

Vn — One of the simplest methods is 
to saturate the timber wnth a solution oi 
tungstate of soda; if this is done in a 
vacuum chamber, by means of which the 
w'ood IS partly deprived of the air con- 
tained in its cells, a \ery satisfactory 
result will be obtained. Payne's process 
consists in treating wood under these 
conditions first with solution of sul- 
phate of iron, and then with chloride of 
calcium; calcium sulphate is thus pre- 
cipitated in the tissues of the timber, 
which is rendered incombustible and 
much more durable. There are several 
other methods besides these, phosphate 
of ammonia and tungstate being most 
useful. A coat of common whitewash is 
an excellent means of lessening the com- 
bustibility of soft wood. 

Fireproofing Wood ]Mp. — The pulp 
is introduced into a boiler containing a 
hot solution of sulphate and phosphate of 
ammonia and provided with a stirriBg 
and mixing apparatus, as well as with am 
arrangement for regulating the tempera- 
ture. After treatment, the pulp is taken 
out and compressed in order to free it 
from its humidity. When dry, it may l»e 
used for the manufacture of paper or 
analogous purposes. Sawdust treated in 
the same manner may be used for pack^ 
ing goods, for deadening walls, ana as a 
jacketmg for steam pipes. 

Fireproofing for Wood, Straw, Tex- 
tiles, etc. — The material to be made fere- 
proof IS treated with a solution of 10 to ^ 
parts of potassium carbonate and # lo $ 
parts of ammonium borate in 100 pfirts 
of water. Wherever exc^ivc heat 00 - 
curs, this compound, which covers Ifce 
substance, is formed into a glassy 
thus protecting the stuff from 
at the same time a considerable 
of carbonic add is given 
smothers the Ernies. . 
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MISCELLANEOUS FORMULAS FOR 

FIREPROOFING, 

I — In. coating steel or other furnaces, 
first brush over the brickwork to be cov- 
ered a solution made by boiling 1 pound 
each of silicate of soda and alum in 4 
gallons of water, and follow immediately 
with composition 

Silica 50 parts 

Plastic fire clay 10 parts 

Ball clay . 3 parts 

Mix well 

Fireproof Compositions. — II. — ^For fur- 
naces, etc.: 

Pure silica (in grain) 60 parts 

Ground flint 8 parts 

Plaster of Pans 3 parts 

Ball clay 3 parts 

Mix well together by passing once or 
more through a fine sieve, and use m the 
same way as cement 

Fireproof Paper. — Paper is rendered 
fireproof by saturating it with a solution 
of 

Ammonium sulphate 8 parts 

Boracic acid 3 parts 

Borax . . 2 parts 

Water . . 100 parts 

For the same purpose sodium tung- 
state may also be employed 

Fireproof Coating. — A fireproof coat- 
ing (so-called) consists of water, 100 
parts; strong glue, 20 parts; silicate of 
soda, 38® Be , 50 parts, carbonate of soda, 
35 parts, cork in pieces of the size of a 
pea, 100 parts. 

Colored Fireproofing. — I — Ammo- 
nium sulphate, 70 parts; borax, 50 parts, 
glue, 1 part, and water up to 1,000 
parts 

II. — ^Solution of glue, 5 parts, zinc 
chloride, 2 parts; sal ammoniac, 80 
parts; borax, 57 parts; and water up to 
700 parts 

If the coating is to be made visible by 
coloration, an addition of 10 parts of 
Cassel brown and 6 parts of soda per 
1,000 parts is recommended, which may 
be dissolved separately in a portion of 
the water used 

FIREPROOFING CELLULOID: 

See Celluloid. 

FIREPROOFING OF PAPER: 

See Paper. 

FIREWORKS; 

See Pyrotechnics. 

FILIGREE GILDING: 

See Plating. 


FISH BAIT. 

Oil of rhodium . 3 parts 

Oil of cumin . £ parts 

Tincture of musk 1 part 

Mix Put a drop or two on the bait, or 
rub trigger of trap with the solution. 

FIXATIVES FOR CRAYON DRAW- 
INGS, ETC. 

I.— Shellac 40 ) Parts 

Sandarac 20 !• by 

Spirit of wine 940 ) weight 

II —During the Civil War, when both 
alcohol and shellac often were not pur- 
chasable, and where, in the field espe- 
cially, ink was almost unknown, and 
sized paper, of any description, a rarity, 
men in the field were compelled to use 
the pencil for correspondence of all sorts 
Where the communication was of a na- 
ture to make its permanency desirable, 
the paper was simply dipped in skim 
milk, which effected the purpose admi- 
rably Such documents written with a 
pencil on unsized paper have stood the 
wear and rubbing of upward of 40 years 

To Fix Pounced Designs — Take beer 
or milk or alcohol, in which a httle 
bleached shellac has been dissolved, and 
blow one of these liquids upon the freshly 
pounced design by means of an atomizer 
After drying, the drawing will have the 
desired fixedness. 

FIXING BATHS FOR PAPER AND 
NEGATIVES: 

See Photography 

FLANNELS, WHITENING OF: 

See Laundry Preparations 

FLASH-LIGHT APPARATUS AND 
POWDERS: 

See Photography. 

FLAVORINGS: 

See Condiments. 

FLEA DESTROYERS: 

See Insecticides. 

FLIES IN THE HOUSE: 

See Household Formulas. 

FLIES AND PAINT: 

See Pamt. 

Floor Dressings 

(See also Pamt, Polishes, Waxes, and 
Wood ) 

Oil Stains for Hard Floors. — I — Burnt 
sienna, slate brown, or wine black, is 
ground with strong oil varmsh in the 
paint mill The glazing color obtained 
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IS thinned with a mixture of oil of tur- 
pentme and applied with a brush on the 
respective object The superfluous stain 
is at once wiped away with a rag, so that 
only the absorbed stam remains in the 
wood If this is uneven, go over the 
hght places again with dark stain In a 
similar manner all otherwise tinted and 
colored oil stains are produced by merely 
grmding the respective color with the 
corresponding addition of oil Thus, 
green, red, and even blue and violet 
shades on wood can be obtained, it being 
necessary only to make a previous ex- 
penment with the stains on a piece of 
suitable wood. In the case of soft wood, 
however, it is advisable to stain the whole 
previously with ordinary nut stain (not 
too dark), and only after drying to coat 
with oil stain, because the autumn rings 
of the wood take no color, and would 
appear too light, and, therefore, disturb 
the effect. 

II — Boil 25 parts, by weight, of fustic 
and 12 parts or Brazil wood with 2,400 
parts of soapmakers’ lye and 12 parts of 
potash, until the liquid measures about 
12 quarts. Dissolve in it, whole warm, 
30 parts of annatto and 75 of wax, and 
stir until cold There will be a suflScient 
quantity of the brownish-red stain to 
keep the floor of a large room in good 
order for a year. The floor should be 
swept with a brush broom^ daily, and 
wiped up twice a week with a damp 
cloth, applying the stain, when neces- 
sary, to places where there is much wear, 
and rubbmg it in with a hard brush. 
Every 6 weeks put the stam all over the 
floor, and brush it in well 


III — Neatsfoot oil 1 part 

Cottonseed oil 1 part 

Petroleum oil . . 1 part 


IV. — Beeswax ... 8 parts 

Water. ... 56 parts 

Potassium carbonate 4 parts 
Dissolve the potash in 12 parts of 
water; heat together the wax and the re- 
maining water full the wax is liquefied; 
then mix the two and boil together until 
a perfect emulsion is effected Color, if 
desired, with a solution of annatto. 


Y. — Paraffine oil . . 8 parts 

Kerosene 1 part 

Limewater , , . 1 part 

Mix thoroughly. A coat of the mix- 
ture IS applied to the floor with a mop 


Pa raffining of Floors. — The cracks and 
joints of the parquet floor are filled with 
a putty consisting of Spanish white, 540 
parts; glue, 180 parts; sienna, 150 parts; 


umber, 110 parts; and calcareous earth, 
20 parts Alter 48 hours apply the paraf- 
fine, which is previously dissohed in p©. 
troieum, or preferably employed in a boil- 
ing condition, m which case it will enter 
slightly into the floor When solidifica- 
tion sets m, the superfluous paraffine is 
scratched off and an even, smooth sur- 
face of glossy color results, W'hich with- 
stands acids and alkahes 

Ball-Room Floor Powder. — 

Hard paraffine. . 1 pound 

Powdered boric acid 7 pounds 
Oil lavender. . 1 drachm 

Oil neroh , 20 minims 

Melt the paraffine and add the boric 
acid and the perfumes. Mix well, and 
sift through a mesh sieve 

Renovatmg Old Parquet Floors. — 
Caustic soda lye, prepared by boiling 
for 45 minutes with 1 part calcined soda, 
and 1 part slaked hme with 15 parts 
water, m a cast-iron pot, is applied to the 
parquet to be renovated by means of a 
cloth attached to a stick After a while 
rub off the floor with a stiff brush, fine 
sand, and a sufficient quantity of water, 
to remove the dirt and old wax. Spread 
a mixture of concentrated sulphuric acid 
and water m the proportion of 1 to 8 on 
the floor The sulphuric acid will re- 
move the particles of dirt and wax which 
have entered the floor and enliven the 
color of the wood. Fmallv, wax the 
parquet after it has been washed off with 
water and dried completely. 

FLOOR OIL: 

See Oils. 

FLOOR PAPER: 

See Paper. 

FLOOR POLISH: 

See Polishes 

FLOOR VARinSHES: 

See Varnishes 

FLOOR WATERPROOFING: 

See Waterproofing 

FLOOR WAX: 

See Waxes. 

FLORICIN OIL: 

See Oil. 

FLOWER PRESERVATIVES. 

I — ^To preserve flowers they should he 
dipped in melted paraffine, which simuld 
bejust hot enough to maintain its fluidity. 
The flowers should be dipped one at a 
time, held by the stalks and moveci about 
for an instant to get nd of air bubbles. 
Fresh cut flowers, free from moisture. 
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are said to make excellent specimens 
when treated in this way A solution in 
which cut flowers may be kept immersed 
is made as follows. 

Salicylic acid . . 20 grains 

Formaldehyde. . 10 minims 

Alcohol . . .2 flmdoimces 

Distilled water 1 quart 

II. — The English method of preserv- 
ing flowers so as to retain their form and 
color is to imbed the plants in a mixture 
of equal quantities of plaster of Paris and 
lime, and gradually heat them to a tem- 
perature of 100° P ^ After this the 
flower looks dusty, but if it is laid aside for 
an hour so as to absorb sufficient mois- 
ture to destroy its brittleness, it can be 
dusted without injury To remove the 
hoary appe*> ranee which is often left, 
o\ en after d uating, a varnish composed of 
5 ounces of dammar and 16 ounces of 
oil of turpentine should be used and a 
second coat given if^ necessary. When 
the gum has been dissolved in the tur- 
entine, 16 ounces of benzoline should 
e added, and the whole should be 
strained through fine muslin. 

Ill — ^Five hundred parts ether, 20 parts 
transparent copal, and 20 parts sand. 
The flowers should be immersed in the 
varnish for 2 minutes, then allowed to dry 
for 10 minutes, and this treatment should 
be repeated 5 or 6 times 

IV. -yPlace the flowers in a solution of 
SO grains of salicylic acid in 1 quart of 
water. 

V. — Moisten 1,000 parts of fine white 
sand that has been previously well 
washed and thoroughly dried and sifted, 
with a solution consistmg of 3 parts of 
steanne, 3 parts of paraffine, 3 parts of 
salicylic acid, and 100 parts of alcohol. 
Work the sand up thoroughly so that 
every grain of it is impregnated with the 
mixture, and then spread it out and let it 
become perfectly ^ dry. To use, place 
the flowers in a suitable box, the bottom 
of which has been covered with a portion 
of the prepared sand, and then dust the 
latter over them until all the interstices 
have been completely filled with it. 
dose the box lightly and put it in a place 
where it can be maintained at a tem- 
perature of from 86° to 104° F. for 2 or 3 
days. At the expiration of this time 
remove the box and let the sand escape. 
^I^e flowers can then be put into suitable 
receptacles or glass cases without fear of 
deterioration. Wilted or withered flow- 
ers should be freshened up by dipping 

a suitable aniline solution, which 
w® restore their color. 


VI — Stand the flowers upright in a 
of proper size and pour over and around 
them fine dry sand, until the flowers are 
completely surrounded in every direction, 
Leave them in this way for 8 or 10 days 
then carefully pour off the sand The 
flowers retain their color and shape per- 
fectly, but in very fleshy, juicy specimens 
the sand must be renewed. To be effect- 
ive the sand must be as nearly dry as 
possible. 

VII. — A method of preserving cut flow- 
ers in a condition of freshness is to dis- 
solve small amounts of ammonium 
chloride, potassium nitrate, sodium car- 
bonate or camphor in the water into 
which the stems are inserted The 
presence of one or more of these drugs 
keeps the flowers from losing their tur- 
gidity by stimulating the cells to action 
and by opposing germ growth. Flow- 
ers that have already wilted are said to 
revive quickly if the stems are inserted in 
a weak camphor water. 

Stuccoed Gypsum Flowers.— Take 
natural flowers, and coat the lower sides 
of their petals and stamens with paraf- 
fine or with a mixture of glue, gypsum, 
and lime, which is applied Tightly Very 
fine parts of the flowers, such as stamens, 
etc , may be previously supported by 
special attachments of textures, wire, 
etc. After the drying of the coating the 
whole IS covered with shellac solution 
or with a mixture of glue, gypsum, lime 
with lead acetate, oil, mucilage, glycer- 
ine, colophony, etc If desired, tne sur- 
face may be painted with bronzes in 
various shades. Such flowers are much 
employed in the shape of festoons for 
decorating walls, etc. 

Artificial Coloring of Flowers.— A 
method employed by florists to impart a 
green color to the white petals of “cama^ 
tion pinks” consists m aflowing long- 
stemmed flowers to stand in water con- 
taining a green aniline dye. When the 
flowers are fresh they absorb the fluid 
readily, and the dye is carried to the 
petals. 

Where the original color of the flower 
is white, colored stripes can be produced 
upon the petals by putting the cut ends 
into water impregnated with a suitable 
aniline dye Some dyes can thus be 
taken up by the capillary action of the 
stem and deposited m the tissue of the 
petal. If flowers are placed over a basin 
of water contaming a very small amount 
of ammonia in a bell glass, the colors of 
the petals will generally show some ^ 
marked change. Many violet-ccflored ^ 
flowers when so treated will beomp* | 
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green, and if tke petals contain several 
tints they will show greens where reds 
were, yellows where they were white, 
and deep carname will become black 
When such flowers are put into water 
they will retain their changed colors for 
hours 

If violet asters are moistened with 
very dilute nitric acid, the ray florets be- 
come red and acquire an agreeable odor. 

FLUDD MEASURES: 

See Weights and Measures. 

fluorescent liquids. 

iEsculm gives pale blue by (1) reflected 
light, straw color by (2) transmitted light. 

Amido-phthalic acid, pale violet (1), 
pale yellow (2) Amido-terephthahc 
acid, bright green (1), pale green (2) 
Eosine, yellow green (1), orange (£). 
Fluorescein, intense green (1), orange 
yellow (£) 

Fraxin, blue green (1), pale green (£) 
Magdala red, opaque scarlet (1), bril- 
liant carmine (£) 

Quinine, pale blue (1), no color (£) 

Saf ranine, yellow red (1), crimson (£). 

FLUXES USED IN ENAMELING: 

See Enameling 

FLUXES FOR SOLDERING: 

See Soldering. 

Hy-Papers and Fly-Poisons 

(See also Insecticides.) 

Sticky Fly-Papers. — The sticky mate- 
rial apphed to the paper is the foliowmg. 

I. — Boiled linseed oil . 5 to 7 parts 
Gum thus . £ to 3 parts 

Non-drying oil S to 7 parts 

For the non-drying oil, cottonseed, 
castor, or neatsfoot wiU answer — in fact, 
any of the cheaper oils that do not readily 
dry or harden will answer The proper 
amount of each ingredient depends upon 
the condition of the boiled oil. If it is 
^iled down very stiff, more of the other 
ingredients will be necessary, while if 
thm, less wiU be required 

II. — Rosin . ...... 8 parts 

Rapeseed oil. . . 4 parts 

Honey 1 part 

Melt the rosin and oil together, and in- 
corporate the honey. Two parts of raw 
linseed oil and £ parts of honey may be 
used along with 8 parts of rosin instead 
the foregoing. Use paper ^^ready 
as it comes from the miUs, on 
whieh to spread the mixture- 


III — Castor oil . . . . 12 ounces 

Rosm 27 ounces 

Melt together and spread on paper 
sized with glue, using 12 ounces glue to 4 
pints water. 

IV. — Rosin . . 8 ounces 

Venice turpentine. . £ ounces 

Castor oil . £ ounces 

Spread on paper sized with giue. 
Poisonous Fly-Papers. — 

I. — Quassia chips 150 parts 

Chloride of cobalt 10 parts 

Tartar emeac £ parts 

Tmcture of long 
pepper (1 to 4) SO parts 

Water . 400 parts 

Boil the quassia in the w’ater until the 
liqmd is reduced one-half, strain, add 
the other ingredients, saturate common 
absorbent paper wuth the solution, and 
dry. The paper is used in the ordinary 
way 

II — Potassium bichromate 10 ounces 
Sugar . 3 drachms 

Oil of black pepper. £ drachms 
Alcohol . . . £ ounces 

W’^ater 14 ounces 

Mix and let stand for several days, 
then soak unsized paper with the solu- 
tion. 

Ill — Cobalt chloride.. 4 drachms 
Hot water . . 16 ounces 

Brown sugar . . 1 oun<^ 

Dissolve the cohalt in the water and 
add the sugar, saturate unsized paper in 
the solution, and hang up to dry. 

IV. — Quassia chips .... 150 parts 
Cobalt chloride. . 10 parts 

Tartrate antimony. £ parts 
Tincture pepper. 80 parts 

Water 400 parts 

Boil chips in the water until the vol- 
ume of the latter is reduced one-haif, ad^i 
other ingredients and saturate paper aad 
dry. 

Fly-Poison. — 

Pepper ....... ... 4 ounceiEl ^ 

Quassia . . , . 4 ounces ^ 

Sugar. . ... 8 oa^ses - 

Diluted alcohol 4 omaeea ^ ^ 

Mix dry and sprinkle around 
the flies can get it 

Non-Poisonous Fly-Papers* — I- — 

£5 parts of quassia decoction (1:10^ wife 
6 parts of brown sugar and 3 
ground pepper, and jnaee on 
n.—Mix 1 part oi gro^ 

1 part of brown M paA 
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or cream, and put the mixture on fiat 
plates 

III — Macerate £0 parts of quassia 
\vood with 100 parts of water for 24 
hours, boil one-half hour, and squeeze 
off 24 hours The liquid is mixed with 
3 parts of molasses, and evaporated to 
10 parts. Next add 1 part of alcohol 
Soak blotting paper with this mixture, 
and put on plates. 

IV — Dissolve 5 parts of potassium 
bichromate, 15 parts of sugar, and 1 part 
of essential pepper oil in 60 parts of 
water, and add 10 parts of alcohol. 
Saturate unsized paper with this solu- 
tion and dry well. 

V. — Boil together for half an hour 
Ground quassia 

wood . IS pounds 

Broken colocynth 3 pounds 

Ground long pep- 
per 5 pounds 

Water . 80 pounds 

Then percolate and make up to 60 
pounds if necessary with more water. 
Then add 4 pounds of syrup Unsized 
paper is soaked in this, and dried as 
quickly as possible to prevent it from 
getting sour. 

VI — Mix together 

Ordinary syrup 100 ounces 

Honey . 30 ounces 

Extract of quassia 

wood 4 ounces 

Oil of aniseed, a few drops 

Removing the Gum of Sticky Fly- 
Paper. — The “gum” of sticky fly-paper 
that has “ leaked ” over furniture and 
shelf ware can be lemoved without caus- 
ing injury to either furniture or bottles 

The “gum” of sticky fly-paper, while 
being quite adhesive, is easily dissolved 
with alcohol (grain or wood) or oil of 
turpentine. Alcohol will not injure the 
shelfware, but it should not be used on 
varnished furniture, in the latter case 
turpentine should be used. 

FLY PROTECTIVES FOR AOTMALS: 

See Insecticides 

FOAM PREPARATIONS. 

A harmless gum cream is the follow- 
ing: 

I. — ^Digest 100 parts of Panama wood 
for 8 days with 400 parts of water and 
100 parts of spirits of wine (90 per cent) 
Pour off without strong pressure and 
filter. 

For every 5 parts of lemonade syrup 
take 5 parts of this extract, whereby a 


magnificent, always uniform foam is 
obtained on the lemonade. 

II.— Heat 200 parts of quillaia bark 
with distilled water during an hour m a 
vapor bath, with frequent stirring, and 
squeeze out Thin with water if neces- 
sary and filter 

FOOD ADULTERANTS, SIMPLE TESTS 
FOR THEIR DETECTION. 

Abstract of a monograph by W D. 
Bigelow and Burton J. Howard, pub- 
lished by the Department of Agricul- 
ture 

Generally speaking, the methods of 
chemical^ analysis employed in food 
laboratories can be manipulated only by 
one who has had at least the usual college 
course in chemistry, and some specml 
training in the examination of foods is 
almost as necessary Affain, most of the 
apparatus and chemicals necessary are 
entirely beyond the reach of the home, 
and the time consumed by the ordinary 
examination of a food is in itself pro- 
hibitive 

Yet there are some simple tests which 
serve to point out certain forms of adul- 
teration and can be employed by the 
careful housewufe with the reagents in 
her medicine closet and the apparatus in 
her kitchen. The number may be great- 
ly extended by the purchase of a very 
few articles that may be procured for a 
few cents at any drug store. In apply- 
ing these tests, one general rule mu^ 
always be kept carefuUy in mind Every 
one, whether layman or chemist, must 
familiarize himself with a reaction be- 
fore drawing any conclusions from it For 
instance, before testing a sample of sup- 
posed coffee for starch, the method 
should be applied to a sample of pure 
coffee (which can ®tlways be procured 
unground) and to a mixture of pure 
coffee and starch prepared by the oper- 
ator 

Many manufacturers and dealers in 
foods have the ordinary senses so highly 
developed that by their aid alone they 
can form an intelligent opimon of the 
nature of a product, or of the character, 
and sometimes even of the proportion of 
adulterants present This is especially 
true of such articles as coffee, wine, 
salad oils, flavoring extracts, butter, and 
milk The housewife finds herself con- 
stantly submitting her purchases to this 
test. Her broad experience develops 
her senses of taste^ and smell to^ a high 
degree, and her discrimination is often 
sharper and more accurate than she her- 
self realizes. The manufacturer who 
has developed his natural senses most 
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highly appreciates best the assistance or 
collaboration of the chemist, can 

often come to his relief -nhen his o'tvn 
owers do not a-vail So the housewife, 
y a few simple chemical tests, can 
broaden her field of vision and detect 
many impurities that are not e\ident to 
the senses 

There are here given methods adapted 
to this purpose, which may be applied to 
milk, butter, coffee, spices, olive oil, 
vinegar, jams and jellies, and flavoring 
extracts In addition to this some gen- 
eral methods for the detection of coloring 
matter and preservatives will be given 
All of the tests here described may be 
performed with utensils found in an\ 

ell-appomted kitchen It will be con- 
venient, however, to secure a small glass 
funnel, about 3 inches in diameter, since 
filtration is directed in a number of the 
methods prescribed. Filter paper can 
best be prepared for the funnel by cut- 
ting a circular piece about the proper 
size and folding it once through the mid- 
dle, and then again at right angles to the 
first fold. The paper may then be 
opened without unfolding in such a way 
that three thicknesses lie together on one 
side and only one thickness on the other 
In this way the paper may be made to 
fit nicely into the funnel 

Some additional apparatus, such as 
test tubes, racks for supporting them, 
and glass rods, will be found more con- 
venient for one who desires to do consid- 
erable work on this subject, but can be 
dispensed with The most convenient 
size for test tubes is a diameter of from 
§ to I inch, and a length of from 5 to 6 
inches. A graduated c\ Under will also 
be found very convenient If this is 
graduated according to the metric sys- 
tem, a cylinder containing about 100 
cubic centimeters will be^ found to be 
convenient; if the English liquid measure 
is used it may be graduated to from 3 to 
8 ounces. 

Chemical Reagents. — The word “re- 
agent^* IS applied to ‘‘any substance used 
to effect chemical change in another 
substance for the purpose of identifying 
its component parts or determining its 
percentage composition.”^ The followr- 
ing reagents are required in the methods 
here given: 

Turmeric paper 

Iron alum (crystal or powdered form). 

Hydrochloric acid (muriatic acid), 
concentrated. 

Caution. — All tests in which hydro- 
chloric acid is used should be conducted 
in glass or earthenware, for this acid at- 


tacks and will injure metal vessels Care 
must also be taken not to bring it into 
contact w ith the flesh or clothes If, by 
accident, a drop of it fails upon the 
clothes, ammonia, or in its absence a 
solution of saieratiis or sal soda (wash- 
ing soda'), in water, should be applied 
promptly 

Iodine tincture. 

Potassium permanganate, 1 per cent 
solution 

Alcohol fgram rlcohol; 

Chloroform 

Boric acid or borax 

Ammonia water 

Halphen’s reagent 

Witn the exception the last reagent 
mentioned, these substances may be 
obtained m any pharmacy The Hal- 
phen reagent should be prepared by a 
druggist, certainly not by an inexperi- 
enced person. 

It IS prepared as fellow's An approx- 
imately 1 per cent solution of sulphur is 
made by dissolving about 4 of a tea- 
spoonful of precipitated sulphur m 3 or 
4 ounces of carbon bisulphide This 
solution mixed with an equal volume of 
amyl alcohol forms the reagent required 
by the method A smaller quantity than 
that indicated by these directions* may, 
of course, be prepared 

If turmeric paper be not available it 
may be made as follows Place a bit of 
turmeric powder (obtainable at any drug 
store) in alcohol, allow' it to stand for a 
few minutes, stir, allow' it to stand again 
until it settles, dip a strip of filter paper 
into the solution, and dry it 

Determination of Preservatives. — The 
following methods cover all of the more 
important commercial preservatives with 
the exception of sulphites and fluorides 
These are quite frequently used for pre- 
serving foods — the former with meat 
products and the latter with fruit prod- 
ucts — but, unfortunately, the methods for 
their detection are not suitable for house- 
hold use 

Detection of Salicylic Add. — The 
determination of salicylic acid can best 
be made with liquids Solid and senai- 
sohd foods, such as jelly, should be dkr 
soived, when soluble, m sufficient water 
to make them thinly liquid Foods con- 
taining insoluble matter, such as jam, 
marmalade, and sausage, may be macer- 
ated vi^ith water and strained through a 
piece of white cotton cloth. The^ macer- 
ation may be performed by rubbing in a 
teacup or other convenient vessel with a 
heavy spoon 

Salicylic acid is used for preserving 
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fruit products ^ of all kinds, including 
beverages. It is frequently sold by drug 
stores as fruit acid. Preserving powders 
•consisting entirely of salicylic acid are 
often earned from bouse to bouse by 
agents. It may be detected as follows 

Between 2 and 3 ounces of the liquid 
obtained from tbe fruit products, as de- 
scribed above, are placed in a narrow 
bottle bolding 5 ounces, about a quarter 
of a teaspoonful of cream of tartar (or, 
better, a few drops of sulphuric acid) is 
added, tbe mixture shaken for 2 or 3 
minutes, and filtered into a second small 
bottle. Three or 4 tablespoonfuls of 
chloroform are added to tbe clear bquid 
in tbe second bottle and tbe liqmds 
mixed by a somewhat vigorous rotary 
motion, poured into an ordinary glass 
tumbler, and allowed to stand till tbe 
chloroform settles out in tbe bottom. 
Shaking is avoided, as it causes an emul- 
sion which is difficult to break up. As 
much as possible of the chloroform layer 
(which now contains the salicylic acid) 
is removed (without any admixture of 
the aqueous liquid) by means of a medi- 
cine dropper and placed in a test tube or 
small bottle with about an equal amount 
of water and a small fragment — a little 
larger than a pinhead — of iron alum 
The mixture is thoroughly shaken and 
allowed to stand till the chloroform again 
settles to the bottom. The presence of 
salicylic acid is then indicated by the 
purple color of the upper layer of liquid. 

Detection of Benzoic Acid. — Benzoic 
acid is also used for preserving fruit prod- 
ucts- Extract the sample with chloro- 
form as in the case of salicylic acid, 
remove the chloroform layer and place it 
in a white saucer, or, better, in a plain 
glass sauce dish. Set a basin of water — 
as warm as the hand can bear — on the 
outside window ledge and place the dish 
containing the chloroform extract in it, 
closing the window until the chloroform 
has completely evaporated In this 
manner the operation may be conducted 
with safety even by one who is not accus- 
tomed to handling chloroform. In 
warm weather the vessel of warm water 
may, of course, be omitted Benzoic 
acid, if present in considerable amount, 
wip now appear in the dish in character- 
istic flat crystals. On warming the dish 
the unmistakable irritating odor of 
benzoic acid may be obtained- This 
method will detect benzoic acid in tomato 
catsup or other articles in which it is 
used in large quantities. It is not suffi- 
ciently delicate, however, for the smaller 
amount used with some articles, such as 


wine. It is often convenient to extract a 
larger quantity of the sample and divide 
the chloroform layer into two portions 
testing one for salicylic acid and the other 
for benzoic acid 

Detection of Boric Acid and Borax.— 
Boric acid (also called boracic acid) and 
its compound with sodium (borax) are 
often used to preserve animal products, 
such as sausage, butter, and sometimes 
milk For the detection of boric acid 
and borax, solids should be macerated 
with a small amount of water and 
strained through a white cotton cloth 
The liquid obtained by treating solids m 
this manner is clarified somewhat by 
thoroughly chilling and filtering through 
filter paper. 

In testing butter place a heaping tea- 
spoonful of the sample in a teacup, add a 
couple of teaspqonfuls of hot water, and 
stand the cup in a vessel containing a 
little hot water until the butter is thor- 
oughly melted Mix the contents of the 
cup well by stirring with a teaspoon and 
set the cup with the spoon in it in a 
cold place until the butter is solid The 
spoon with the butter (which adheres to 
it) is now removed from the cup and the 
turbid liquid remaining strained through 
a white cotton cloth, or, better, through 
filter paper. The liquid will not all pass 
through the cloth or filter paper, but a 
sufficient amount for the test may be 
secured readily 

In testing milk for boric acid 2 or 3 
tabiespoonfuls of milk are placed in a 
bottle with twice that amount of a 
solution of a teaspoonful of alum in a 

g int of water, shaken vigorously, and 
Itered through filter paper Here again 
a clear or only slightly turbid liquid 
passes through the paper 

About a teaspoonfui of the liquid ob- 
tained by any one of the methods men- 
tioned above is placed in any dish, not 
metal, and 5 drops of hydrocMonc 
(muriatic) acid added A strip of 
turmeric paper is dipped into the hqmd 
and then held in a warm place — near a 
stove or lamp — till dry Ir boric acid or 
borax was present in the sample the 
turmeric paper becomes bright cherry 
red when dry, A drop of householu 
ammonia changes the red color to dark 

f reen or greenish black If too much 
ydrochloric acid is used the turmeric 
paper may take on a browmsh-red color 
even in the absence of boric acid In this 
case, however, ammonia changes the 
color to brown just as it does turmenc 
paper which has not been dipped into 
the acid solution. 
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Detection of Formaldehyde. — Formal- 
dehyde is rarely used with other foods 
than milk- The method for its detec- 
tion in milk is given later. For its 
detection in other foods it is usually 
necessary first to separate it by distilla- 
tion, a process which is scarcely'^ available 
for the average person without laboratory 
training and special apparatus For 
this reason no method is suggested here 
for the detection of formaldehyde in 
other foods than milk. 

Detection of Saccharine. — Saccharine 
has a certain preservative power, but it is 
used not so much for this effect as be- 
cause of the very sweet taste w’hich it 
imparts It is extracted by means of 
chloroform, as described under the 
detection of salicylic acid. In the case 
of solid and semi-solid foods, the sample 
must, of course, be prepared by extrac- 
tion with water, as described under sali- 
cylic acid The residue left after the 
evaporation of the chloroform, if a con- 
siderable amount of saccharine is present, 
has a distinctly sweet taste. 

The only other substance having a 
sweet taste which may be present in 
foods, 1. e , sugar, is not soluble in 
chloroform, and therefore does not 
interfere with this reaction. Certain 
other bodies (tannins) which have an 
astringent taste are present, and as they 
are soluble in chloroform may sometimes 
mask the test for saccharine, but with 
practice this difficulty is obviated. 

Determination of Artificial Colors: 
Detection of Coal-Tar Dyes. — Coloring 
matters used with foods are usually 
soluble in water. If the food under 
examination be a liquid, it may there- 
fore be treated directly by the method 
given below If it be a solid^ or a pasty 
substance, soluble in water either in the 
cold or after heating, it may be dissolved 
in sufficient water to form a thin liquid 
If it contains some insoluble material, it 
may be treated with sufficient water to 
dissolve the soluble portion with the 
formation of a thin liquid and filtered, 
and then strained through a clean white 
cotton cloth to separate the insoluble 

S ortion. About a half teacupful of the 
quid thus described is heated to boiling, 
after adding a few drops of hydrochloric 
acid and a small piece of white woolen 
cloth or a few strands of white woolen 
yarn. (Before using, the wool should 
he boiled with water containing a little 
soda, to remove any fat it may contain, 
jmd then washed with water.) The wool 
h again washed, first with not &nd then 


with cold water, the water pressed out as 
completely as possible, and the color of 
the fabric noted. If no marked color is 
produced, the test may be discontinued 
and the product considered free from 
artificial colors If the fabric is colored, 
it may have taken up coal-tar colors, 
some foreign vegetable colors, and if a 
fruit product is being examined, some of 
the natural coloring matter of the fruit. 
Rinse the fabric in hot water, and then 
boil for 2 or 3 minutes in about one- 
third of a teacupfui of water and 2 or 3 
teaspoonfuls of household ammonia. 
Remove and free from as much of the 
liquid as possible by squeezing or wring- 
ing. Usually the fabric will retain the 
greater part of the natural fruit color, 
while the coal-tar color dissolves in dilute 
ammonia The liquid is then stirred 
\\ ith a splinter of wood and hj drochlorie 
acid added, a drop or two at a time, until 
there is no longer any odor of ammonia. 
(The atmosphere of the vessel is some- 
times charged with the ammonia for 
several minutes after it has all been 
driven out of the liquid; therefore one 
should blow into the dish to remove this 
air before deciding whether the ammonia 
odor has been removed or not ) When 
enough acid has been added the liquid 
has a sour taste, as may be determined by 
touching the splinter, used in stirring, to 
the tongue 

A fresh piece of white woolen cloth is 
boiled m this liquid and thoroughly 
washed If this piece of cloth has a dis- 
tinct color the food under examination 
is artificially colored The color used 
may have been a coal-tar derivative 
commonly called an aniline dye, or an 
artificial color chemically prepared from 
some vegetable color If of the first 
class the dyed fabric is usually turned 
purple or blue by ammonia. In cithf^ 
case, if the second fabric has a distinci 
color, it is evident that the product unite 
examination is artificiaDy colored. ^ Of 
course a dull, faint tint must be dte©- 
garded. 

Detection of Copper. — The presence ol 
copper, often used to deepen the greeir 
tint of imported canned peas, 
spinach, etc , may be detect^ as felloes 

Mash some or the sample in a 
with a stiff kitchen spoon. Place a ten 
spoonful of the pulp m a teacup wit^ S 
teaspoonfuis of water and add SO 
of strong hydrochloric acid with a 
cine dropper. Set the cup on the slefe 
in a saucepan containing wato* 

Drop a bright iron brad or nad 
nails are the best and tia carpeit faidklt 



353 


FOOD ADULTERANTS 


Will not answer the purpose) into the cup 
and keep the water in the saucepan boil- 
ing for 20 minutes, stirring the contents 
of the cup frequently with a splinter of 
wood. Pour out the contents of the cup 
and examine the nail If present in an 
appreciable amount the nail will be 
heavily plated with copper 

Caution. —Be careful not to allow the 
hydrochloric acid to come in contact with 
metals or with the flesh or clothing. 

Detection of Turmeric. — In yellow 
spices, especially mustard and mace, tur- 
menc is often employed. This is espe- 
cially true of prepared mustard to which 
a sufficient amount of starch adulterant 
has been added to reduce the natural 
color materially If turmeric be em- 
ployed to restore the normal shade an 
indication of that fact may sometimes be 
obtained by mixing a half teaspoonful 
of the sample in a white china dish and 
mixing with it an equal amount of water, 
and a few drops (4 to 10) of housenold 
ammonia, when a marked brown color, 
which does not appear in the absence of 
turmeric, is formed At the present 
time turmeric or a solution of curcuma 
(the coloring matter of turmeric) is 
sometimes added to adulterated mus- 
tard in sufficient amount to increase its 
color, but not to a sufficient extent to 
give the brown appearance with ammo- 
nia described above. In such cases a 
teaspoonful of the suspected sample may 
be tiioroughly stirred with a couple of 
tablespoonfuls of alcohol, the mixture 
allowed to settle for 15 minutes or more, 
and the upper liquid poured off into a 
clean glass or bottle To about 1 table- 
spoonful of the liquid thus prepared and 
placed in a small, clear dish (a glass 
salt cellar serves excellently) add 4 or 5 
drops of a concentrated solution of boric 
acid or borax and about 10 drops of hy- 
drochloric acid, and mix the solution by 
stirring with a splinter of wood A 
wedge-shaped strip of filter paper, about 
2 or S incnes long, 1 inch wide at the 
upper end, and J inch at the lower end, is 
then suspended by pinning, so that its 
narrow end is immersed in the solution, 
and is allowed to stand for a couple of 
hours The best results are obtained if 
the paper is so suspended that air can 
circulate freely around it, i e , not allow- 
ing it to touch anything except the pm and 
the liquid in the dish If turmeric be 
present a cherry-red color forms on the 
filter paper a short distance below the 
upper limit to which the liquid is ab- 
sorbed by the paper, frequently from 
f uf an inch to an mch above the surface 


of the liquid itself A drop of household 
ammonia changes this red color to a dark 
green, almost black If too much hw 
drochloric acid is used a dirty brownish 
color IS produced 

Detection of Caramel — A solution of 
caramel is used to color many sub- 
stances, such as vinegar and some dis- 
tilled liquors To detect it two test tubes 
or small bottles of about equal size and 
shape should be employed and an equal 
amount (2 or 3 tablespoonfuls or more) 
of the suspected sample placed in each 
To one of these bottles is added a tea- 
spoonful of fuller’s earth, the sample 
shaken vigorously for 2 or 3 minutes, 
and then filtered through filter paperl 
the first portion of the filtered liquid 
being returned to the filter paper and 
the sample finally collected into the test 
tube or bottle in which it was originally 
placed, or a similar one. The filtered 
liquid is now compared with the un- 
treated sample n it is markedly 
lighter in color it may be taken for 
granted that the color of the liquid is due 
to caramel, which is largely removed by 
fuller’s earth In applying this test, 
however, it must be borne m mind that 
caramel occurs naturally in malt Mnegar, 
being formed in the preparation of the 
malt It IS e\ndent that the tests require 
practice and experience before they can 
be successfully performed The house- 
wife can use them, but must repeat them 
frequently in order to become proficient 
m their use 

EXAMINATION OF CERTAIN CLASSES 

OF FOODS: 

^ Canned Vegetables. — These are rela- 
tively free from adulteration by means of 
foreign substances The different grades 
of products may with care be readily 
detected by the general appearance of 
the sample. The purchaser is, of 
course, at the disadvantage of not being 
able to see the product until the can is 
opened By a study of thb different 
brands available in the vicinity, howe\ er, 
he can readily select those which are 
preferable As stated m an earlier part 
of this article, canned tomatoes some- 
times contain an artificial coloring mat- 
ter, which may be detected as described 

Canned sweet corn is sometimes sweet- 
ened with saccharine, which may be de- 
tected as described. 

It IS believed that, as a rule, canned 
vegetables are free from preservatues, 
although ^ some instances of chemical 
preservation have recently been reported 
in North Dakota, and some import^ 
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tomatoes have been found to be arti- 
ficially preserved The presence of cop- 
per, often used for the artificial greening 
of imported canned peas, beans, spinach, 
etc , may be detected as described 

Coffee. — There are a number of sim- 
ple tests for the presence of the adulter- 
ants of ground coffee These are called 
simple because they can be performed 
without the facilities of the chemical 
laboratorj^, and by one who has not had 
the experience and training of a chemist 
It must be understood that they require 
careful observation and study, and that 
one must perform them repeatedly in 
order to obtain reliable results Before 
applying them to the examination of an 
unknown sample, samples of known 
character should be secured and studied 
Unground coffee may be ground in the 
home and mixed with various kinds of 
adulterants, which can also be secured 
separately Thus the articles themselves 
in known mixtures may be studied, and 
when the same results are obtained ■with 
unknown samples they can be correctly 
interpreted These tests are well known 
in the laboratory and may be used m the 
home of the careful housewife who has 
the time and perseverance to master 
them 

Physical Tests. — The difference be- 
tween the genuine ground coffee and the 
adulterated article can often be detected 
by simple inspection with the naked eye 
This is particularly true if the product 
be coarsely crushed rather than finely 

f round In such condition pure coffee 

as a quite uniform appearance, whereas 
the mixtures of peas, beans, cereals, 
chicory, etc , often disclose their hetero- 
geneous nature to the careful observer. 
This IS particularly true if a magnifying 
glass be employed The different arti- 
cles composing the mixture may then be 
separated by the point of a pen-knife 
The dark, gummy-lookmg chicory par- 
ticles stand out in strong contrast to the 
other substances used, and their nature 
can be determined by one who is familiar 
with them by their astringent taste 
The appearance of the coffee particles 
IS also quite distinct from that of many 
of the coffee substitutes employed The 
coffee has a dull surface, whereas some 
of its substitutes, especially leguminous 
products, often present the appearance 
of having a polished surface 

After a careful inspection of the sample 
with the naked eye, or, better, with a 
magnifying glass, a portion of it may be 
placed in a small bottle half full of water 
and shaken. The bottle is then placed 


on the table for a moment Pure coffee 
contains a large amount of oil, by reason 
ot w hich the greater portion of the sample 
will float All coffee substitutes and 
some particles of coffee sink to the bot- 
tom of the liquid A fair idea of the 
purity of the sample can often be deter- 
by fbe proportion of the sample 
which floats or sinks 

Chicory contains a substance which 
dissolves in water, imparting a brow nish- 
red color When the suspected sample 
is dropped into a glass of w*ater, the 
grains of chicory which it contains may 
be seen slowly sinking to the bottom, 
lea-ving a tram of a dark-brown colored 
liquid behmd them This test appears 
to lead to more errors in the hands of 
inexperienced operators than any other 
test here given Wrong conclusions 
may be avoided by working first with 
known samples of coffee and chicory as 
suggested above. 

Many coffee substitutes are now sold 
as such and are advertised as more 
w’hoiesome than coffee Notwithstand- 
ing the claims that are made for them, 
a few of them contain a considerable per- 
centage of coffee This may be deter- 
mined by shaking a teaspoonful in a bot- 
tle half full of water, as described above. 
The bottle must be thoroughly shaken 
so as to wet every particle of the sample. 
Few particles of coffee substitutes w3| 
float. 

Chemical Tests. — Coffee contains no 
starch, while all of the substances, ex- 
cept chicory, used for its adulteration 
and m the preparation of coffee substi- 
tutes contain a considerable amount ^ 
starch The presence of such substi- 
tutes may, therefore, be detected by 
applying the test for starch. In making 
this test less than a quarter of a teaspoon- 
ful of ground coffee should be use<U cur 4 
portion of the ordinary infusion 
pared for the table may be employei 
after dilution. The amount of wnler 
that should be added can only be 
termined by experience 

Condimental Sauces — Tomato catsup 
and other condimental sauces are f^- 
quently preserved and colored artifi- 
cially The preservatn es employed 
usually salicylic acid and benzoic agd^l 
or their sodium salts These prodnol&s 
may be detected by the methoas 

Coal-tar colors are frequently 
ployed with this class of c^p«^ 

cially with those of a reddish 
tomato catsup They may be 
by the methods given. 
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DAIRY PRODUCTS: 

Butter. — Methods are available which, 
with a little practice, may be employed 
to distingm^h between fresh butter, 
renovated or process butter, and oleo- 
margarine 

These methods are common^ used m 
food and dairy laboratories They give 
reliable results At the same time con- 
siderable practice is necessary before we 
can interpret correctly the results ob- 
tained. Some process butters are on 
the market which can be distinguished 
from fresh butter only with extreme 
difficulty. During the last few years 
considerable progress has been made in 
the attempt to renovate butter in such a 
way that it will appear like fresh butter in 
all respects A study must be made of 
these methods if we would obtain reliable 
results 

The ‘'spoon’’ test has been suggested 
as a household test, and is commonly 
used by analytical chemists for distin- 
gufshing fresn butter from renovated 
butter and oleomargarine. A lump of 
butter, 2 or 3 times the size of a pea, is 
placed in a large spoon and heated over 
an alcohol or Bunsen burner If more 
convenient the spoon may be held above 
the chimney of an ordinary kerosene 
lamp, or it may even be held over an 
ordinary illuminating gas burner If 
the sample in question be fresh butter it 
will boil q^uietly, with the evolution of 
many small bubbles throughout the mass 
which produce a large amount of foam. 
Oleomargarine and process butter, on 
the other hand, sputter and crackle, 
making a noise similar to that heard 
when a green stick is placed in a fire 
Another point of distinction is noted if a 
small portion of the sample be placed in 
a small bottle and set in a vessel of water 
sufficiently warm to melt the butter. 
The sample is kept melted from half an 
hour to an hour, when it is examined. 
If renovated butter or oleomargarine, 
the fat will be turbid, "while if genuine 
fresh butter the fat will almost certainly 
be entirely clear. 

To manipulate what is known as the 
“Waterhouse” or “milk” test, about 2 
ounces of sweet milk are placed m a 
wide-mouthed bottle, which is set in a 
vessel of boiling water When the milk 
is thoroughly heated, a teaspoonful of 
butter is added, and the mixture stirred 
iwith a splinter of wood until the fat is 
melted The bottle is then placed in a 
'dish of ice water and the stirring con- 
tinued until the fat solidifies If the 
sample be butter, either fresh or reno- 
vated, it Will be solidified in a granular 


condition and distributed through the 
milk in small particles If, on the other 
hand, the sample consist of oleomar- 
garine It solidifies practically m one piec^ 
and may be lifted by the stirrer from the 
milk. 

By these two tests, the first of which 
distinguishes fresh butter from process 
or renovated butter and oleomarganne 
and the second of which distinguishes 
' ’ " either fresh butter or 

" ' j tbe nature of the sample 

under examination may be determined 

Milk — The oldest and simplest method 
of adulterating milk is by dilution with 
water This destroys the natural yellow- 
ish- white color and produces a bluish' 
tint, which IS sometimes corrected by the 
addition of a small amount of coloring 
matter ® 

Another form of adulteration is the 
removal of the cream and the sale as 
whole milk of skimmed or partially 
skimmed milk Again, the difficulty 
experienced in the preservation of milk 
in warm weather has led to the wide- 
spread use of chemical preservatives 

Detection of Water — If a lactometer 
or hydrometer, which can be obtained of 
dealers in chemical apparatus, be avail- 
able, the specific gravity of milk will 
afford some clew as to v hether the sam- 
ple has been adulterated by dilution with 
water. Whole milk has a specific grav- 
ity between 1 027 and 1 033. The spe- 
cific gravity of skimmed milk is higher, 
and milk very rich in cream is some- 
times lower than these figures It is 
understood, of course, that by specific 
gravity is meant the weight of a substance 
with reference to the weight of an equal 
volume of water The specific gravity 
of water is 1. It is obvious that u water 
be added to a milk with the specific 
gravity of 1.030, the specific gravity 
the mixture will be somewhat below 
those figures 

An indication by means of a hydrom- 
eter or lactometer below the figure 1 027 
therefore indicates either that the sample 
m question is a very rich milk or that 
it is a milk (perhaps normal, perhaps 
skimmed) that has been watered The 
difference in appearance and nature of 
these two extremes is sufficiently obvious 
to make use of the lactometer or hydrom- ^ 
eter of value as a preliminary test of the , 
purity of milk 

Detection of Color — As previois^^l 
stated, when milk is diluted by means df 
water the natural yellow ish-wbite coIot 
IS changed to a filuish tint, which^ is 
sometimes corrected by the additk® t 
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0 f coloiing matter. Coal-tar colors are 
usually employed for this purpose A 
reaction for these colors is often obtained 
in the method given below for the detec- 
tion of formaldehyde When strong 
hydrochloric acid is added to the milk in 
approximately equal proportions before 
the mixture is heated a pink tinge some- 
times is evident if a coal-tar color has 
been added 

Detection of Formaldehyde. — Formal- 
dehyde is the substance most commonly 
used for preserving milk and is rarely, 5 
ever, added to any other food Its use 
is inexcusable and especially objection- 
able in milk served to infants and in- 


valids 1 1 • 

To detect formaldehyde in milk 3 or 
4 tablespoonfuls of the sample are placed 
in a teacup with at least an equal amount 
of strong hydrochloric acid and a piece 
of ferric alum about as large as a pin- 
head, the liquids being mixed by a gentle 
rotar^ motion The cup is then placed 
in a Vessel of boiling water, no further 
heat being applied, and left for 5 min- 
ates. At the end of this time, if formal- 
dehyde be present, the mixture will be 
distinctly purple If too much heat is 
applied, a muddy appearance is imparted 
to the contents of the cup. 

CcojEtim — Great care must be exercised in 
workmg with hydrochloric acid, as it is 
^ron^y corrosive 

Edible Oils. — With the exception of 
©ettonseed oil, the adulterants ordi- 
aaiiy used with edible oils are of such 
a nature that the experience of a chemist 
and the facilities of a chemical labora- 
tory are essential to their detection 
There is, however, a simple test for the 
detection of cottonseed oil, known as the 
lalphen test, which may be readily 
applied. 

Great care must be taken in the manip- 
alation of this test, as one of the reagents 
es^oyed — carbon bisulphide — is very 
inl^mmable. The chemicals employed 
la the preparation of the reagent used 
lor this test are not household articles. 
They may, however, be obtained in any 
pharmacy The mixture should be pre- 
pared by a druggist rather than by an in- 
experienced person who desires to use it 

In order to perform the test 2 or 3 
tablespoonfuls of this reagent are mixed 
m a bottle with an equal volume of the 
anspected sample of oil and heated m a 
■vessel of boiling salt solution (prepared 
by dissolving 1 tablespoonfiil of salt in a 
lanl of water) for 10 or 1.1 minutes At 
the end of that time, if even a small per- 
fe| 3 ^lage of cottonseed oil be present, the 


mixture will be of a distinct reddish color, 
and if the sample consists largely or 
entirely of cottonseed oil, the color will 
be deep red. 

— There is no better method for 
the testing of the freshness of an egg 
than the familiar one of ^^candling, 
which has long been practiced by dealers 
The room is darkened and the egg held 
between the eye and a light, the presence 
of dark spots indicates that the egg is not 
perfectly fresh, one that is fresh present 
mg a homogeneous, translucent appear- 
ance Moreover, there is found m the 
larger end of a fresh egg, between the 
sh^ and the lining membrane, a small 
air cell which, of course, is^ distinctly 
transparent. In an egg which is not 
perfectly fresh this space is filled and 
hence presents the same appearance as 
the rest of the egg. 

It IS now a matter of considerable 
importance to be able to distinguish 
between fresh eggs and those that have 
been packed for a considerable^ time 
Until recently that was not a difficult 
matter All of the solutions that were 
formerly extensively used for that pur- 
pose gave the shell a smooth, glistenmg 
appearance which is not found in the 
fresh egg. This characteristic, how- 
ever, is of less value now than formerly, 
owing to the fact that packed eggs are 
usually preserved in cold^ storage 
There is now no means by which a fresh 
egg can be disfHigui‘‘hed from a packed 
egg M ithoiit breaking it Usually m eggs 
that have been packed for a considerable 
time the white and yolk slightly inter- 
mingle along the point of contact, and 
it is a difficult matter to separate them. 
Packed eggs also have a tendency to 
adhere to the shell on one side and whmi 
opened frequently have a musty odor. 


FLAVORING EXTRACTS. 


Although a large number of flavorfeg 
extracts are on the market, vanilla 
lemon extracts are used so much jxnw 
commonly than other flavors thal 
knowledge of their purity is ^ 
greatest importance Only methods#^ 
the examination of those two 
wiU be considered. 


Vanilla Extract, — Vanilla 
made by extracting vanilla beans 
alcohol It consists of an aloaiWfe 
solution of vaniilin (the characis^d 
flavoring matter of the vaaifla beai^l^l 
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the flavor of the product Vanilla ex- 1 
tract IS sometimes adulterated with the 
extract of the Tonka bean This extract, 

to a certain extent, resembles vanilla 
extract. The extract of the Tonka bean, 
however, is far inferior to that of the 
vanilla bean It has a relatively pene- 
trating, almost pungent odor, standing 
in sharp contrast to the flavor of the 
vanilla extract This odor is so diflei eat 
that one who has given the maitei some 
attention may readily cu^'^i^.guish the 
two, and the quality of the vanilla ex- 
tract may often be j edged With a fair 
degree of accuracy by means ot the odor 
alone 

Another form of adulteration, and one 
that is now quite pre\alent, is the use of 
artificial vanillin in place of the extract 
of either vanilla or Tonka beans Arti- 
ficial vanillin has, of course, the same 
composition and characteristics as the 
natural vanillin of the vanilla bean 
Extracts made from it, however, are 
deficient in the rosins and other products 
which are just as essential to the true 
vanilla, as is vanillin itself Since 
vanillin is thus obtained from another 
source so readily, methods for the deter- 
mination of the purity of vanilla extract 
must depend upon the presence of other 
substances than vanillin 

Detection of Caramel — The coloring 
matter of vanilla extract is due to sub- 
stances naturally present in the vanilla 
bean and extracted therefrom by alcohol 
Artificial extracts made by dissolving 
artificial vanillin in alcohol contain no 
color of themselves, and to supply it 
caramel is commonly employed. Cara- 
mel may be detected in artificial extracts 
by shaking and observing the color of 
the resulting foam after a moment’s 
standing The foam of pure extracts is 
colorless If caramel is present a color 
persists at the points of contact between 
the bubbles until the last bubble has 
disappeared The test with fuller’s 
earth given for caramel in vinegar is 
also very satisfactory, but of course re- 
quires the loss of the sample used for the 
test. 

Examination of the Rosin — If pure 
vanilla extract be evaporated to about 
one-third its volume the rosins become 
insoluble and settle to the bottom of the 
dish. Artificial extracts remain clear 
under the same conditions In exam- 
ining vanilla extract the character of 
these rosins is studied For this purpose 
a dish containing about an ounce of the 
extract is placed on a teakettle or other 
v^sei of boiling water until the liquid 


evaporates to about one-third or less erf 
its volume Owing to the evaporation 
of the alcohol the rosins will then be in- 
soluble ater may be added to restore 
the liquid to approximately its original 
volume The rosin will then separate 
out as a brown flocculent precipitate A 
few diops of hydrochloric acid may fie 
added and the liquid stirred and the 
insoluble matter allowed to settle It is 
then filtered and the rosm on the filter 
paper washed with water The rosm is 
then dissolved in a little alcohol, and to 1 
portion of this solution is added a small 
particle of ferric alum, and to another 
portion a few drops of hydiochlonc acid 
If the rosm be that of the vanilla bean, 
neither ferric alum nor hydrochloric acid 
will produce more than a shght change 
of color With rosins from most other 
sources, however, one or both of these 
substances yield a distinct color change 

For filtering, a piece of filter paper 
should be folded once through the middle 
and again at right angles to the first fold 
It may now be opened with one fold on 
one side and three on the other and fitted 
into a glass funnel W’hen the paper is 
folded in this manner the precipitated 
rosins may be readily washed vith \\a!er 
W^hen the washing is completed the 
rosins may be dissolved by pouring alco- 
hol through the filter This 'work with 
the rosins will require some practice be- 
fore it can be successfully performed It 
IS of considerable value, ho'v^ever, m 
judging of the purity ot vanilla extract 

Lemon Extract. — By lemon extract is 
understood a solution of lemon oil m 
strong alcohol In order to contain as 
much lemon oil as is supposed to be 
found in high-grade extracts the alcohol 
should constitute about SO per cent of 
the sample The alcohol is therefore 
the most valuable constituent of lemon 
extract, and manufacturers who turn out 
a low-grade product usually do so be- 
cause of their economy of alcohol rather 
than of lemon oil Owing to the fad 
that lemon extract is practically a satu- 
rated solution of oil of lemon in strong 
alcohol the sample may be examined by 
simple dilution with water A tea- 
spoonful of the oil in question may Ijc 
placed in the bottom of an ordinary 
glass tumbler and 2 or 3 teaspoonfnls of 
water added If the sample m quesiion 
be real lemon extract the lemon oil 
should be throwrn out of solution by rea- 
son of its insolubility in the alcohol afier 
its dilution with water ^ The result is ^ 
first a marked turbidity and later tl^ 
separation of the oil of lemon on the 
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of the aqueous liquid If the sample | 
remains perfectly clear after the addition 
of water, or i£ a marked turbidity is not 
produced, it is a low-grade product and 
contains very little, if any, oil of lemon 

Fruit Products. — Adulteration of fruit 
products IS practically confined to jellies ^ 
and jams. Contrary to the general 1 
belief, gelatin is never used m making 
fruit jelly In the manufacture of the 
very cheapest grade of jellies starch is 
sometimes employed Jellies contain- 
ing starch, however, are so crude in their 
appearance that the most superficial 
inspection is sufiScient to demonstrate 
that they are not pure fruit j ellies From 

their appearance no one would think it 
vorth while to examine them to deter- 
mine their punty 

Natural fruit jellies become liquid on 
being warmed A spoonful dissoKes 
readily in warm water, although con- 
siderable time is required with those 
that are especially firm The small 
fruits contain practically no starch, as 
apples do, and the presence of starch in 
a jelly indicates that some apple juice 
has probably been used in its prepara- 
tion 

Detection of Starch — Dissolve a tea- 
spoonful of jelly in a half teacupful of 
hot water, heat to boiling and add, drop 
by drop, while stirring with a teaspoon, a 
solution of potassium permanganate 
until the solution is almost colorless- 
Then allow the solution to cool and test 
for starch -with tincture of iodine, as 
oirected later Artificially colored jel- 
lies are sometimes not decolorized by 
potassium permanganate Even without 
decolorizing, however, the blue color can 
usually be seen. 

Detection of Glucose — For the detec- 
tion of glucose, a teaspoonful of the jelly 
may be dissolved in a glass tumbler or 
bottle in 2 or 3 tablespoonfuls of water 
The vessel in which ihe jelly is dissoh^ed 
may be placed in hot water if necessary 
to fiasten the solution In case a jam or 
marmalade is being examined, the mix- 
ture is filtered to separate the insoluble 
matter The solution is allowed to cool, 
and an equal volume or a little more of 
strong alcohol is added If the sample is 
a pure fruit product the addition of 
alcohol causes no precipitation, except 
that a very slight amount of proteid 
bodies is thrown down. If glucose has 
been employed in its manufacture, how- 
ever, a dense w^te precipitate separates 
and, after a time, settles to the bottom of 
the liquid. 


Detection of Foreign Seeds — In addi- 
tion to the forms of adulteration to 
which jellies are subject, jams are some- 
times manufactured from the exhausted 
fruit pulp left after remo\ing the juice 
for making jelly When this is done 
residues from different fruits are some- 
times mixed Exhausted raspberry or 
blackberry pulp maj be used m making 
“stravbern” jam and iice lersa Some 
instances are reported of \anous small 
seeds, such as timoth>, clover, and 
alfalfa seed, ha\ing been used with jams 
made from seedless pulp 

W’lth the aid of a magiuf^mg 

glass such forms of ufbiileration 
be detected, the observer familiarizing 
himself with the seeds of the ordinary 
fruits 

Defection of Presenaihes and Colors 
— W’lth jellies and jams sahcvlie and 
benzoic acids are sometimes employed. 
They may be detected by the methods 
given 

Artificial colors, usually coal-tar deriva- 
tives, are sometiinrs used and may be 
detected as described. 

Meat Products. — As m many other 
classes of foods, certain questions im- 
portant m the judgment of meats require 
practical experience and close observa- 
hon rather than chemical training This 
is especially true of meat products The 
general appearance of the meat must 
largely guide the purchaser If, how- 
ever, the meat has been treated with pre- 
servatives and coloring matter its appear- 
ance IS so changed as to deceive him 
The preservatives employed with meat 
products are bone acid, borax, and sul- 
phites The methods for the detection of 
sulphites are not suitable for household 
use 

Detection of Bone Acid and Borax . — 
To detect bone acid (if borax has beea 
used the same reaction will be obtained), 
about a tablespoonful of the chopped 
meat is thoroughly macerated with a 
httle hot wrater, pressed through a ba^, 
and 2 or 3 tablespoonfuls of the liquid 
placed m a sauce dish with 13 or 2® 
drops of strong hydrochloric^ acid for 
each tablespoonful The liquid is then 
filtered through filter paper, and a piece 
of turmeric paper dipped into it and 
dried near a lamp or stove. If boiie 
acid or borax were used for preserv- 
ing the sample, the turmeric ^per 
should be changed to a bnght caerr^- 
red color If too much hydrochloric 
acid has been employed a dirty brown- 
ish-red color is obtained, which interferes 
with the color due to the presence €if 
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boric acid When a drop of household 
ammonia is added to the colored turmeric 
paper, it is turned a dark green, almost 
black color, if boric acid is present If 
the reddish color, however, was caused 
by the use of too much hydrochloric acid 
this green color does not form. 

Caution , — -The corrosive nature of 
hydrochloric acid must not be forgotten. 
It must not be allowed to touch the flesh, 
clothes, or any metal. 

Detection of Colors — The detection of 
coloring matter in sausage is often a diffi- 
cult matter without the use of a com- 
ound microscope. It may sometimes 
e separated, however, by macerating 
the meat with a mixture of equal parts 
of glycerine and water to which a few 
drops of acetic or hydrochloric acid have 
been added. After macerating for some 
time the mixture is filtered and the color- 
ing matter detected by means of dyeing 
wool in the liquid thus obtained 

Spices. — Although ground spices are 
very frequently adulterated, there are 
few methods that may be used by one 
who has not had chemical training, and 
who IS not skilled in the use of a com- 
pound nucroscope, for the detection of 
the adulterants employed. The major- 
ity of the substances used for the adul- 
teration of spices are of a starchy char- 
acter Unfortunately for our purposes, 
most of the common spices also contain 
a considerable amount of starch. Cloves, 
mustard, and cayenne, however, are prac- 
tically free from starch, and the presence 
of starch in the ground article is proof of 
adulteration. 

Detection of Starch in Cloves^ Mustard^ 
and Cayenne . — A half teaspoonfui of the 
spice in q^uestion is stirred into half a 
cupful of boiling water, and the boiling 
continued for 2 or 3 minutes. The mix- 
ture is then cooled. If of a dark color, 
it is diluted with a sufficient amount of 
water to reduce the color to such an ex- 
tent that the reaction formed by starch 
and iodine may be clearly apparent if 
starch be present. The amount of dilu- 
tion can only be determined by practice, 
but usually the hquid must be diluted 
^th an equal volume of water, or only 
J of a teaspoonful of the sample may be 
employed originally. A sin^e drop of 
tmcture of iodine is now added. If starch 
is present, a deep blue color, which in the 
j^^ence of a large amount of starch ap- 
pears black, is formed. If no blue color 
appears, the addition of the iodine tinct- 
TEre should be continued, drop bv drop, 
until the liquid shows by its color the 
presence of iodine in solution. 


Detection of Colors . — Spice substitutes 
are sometimes colored with coal-tar 
colors These products may be detected 
by the methods given. 

Vinegar. — A person thoroughly famil- 
iar with vinegar can tell much regarding 
the source of the article from its appear- 
ance, color, odor, and taste 

If a glass be rinsed out with the sample 
of vinegar and allowed to stand for a 
number of hours or overnight, the odor 
of the residue remaining in the glass is 
quite different with different kinds of 
vinegar Thus, wine vinegar has the 
odor characteristic of wine, and cider 
vinegar has a peculiar fruity odor A 
small amount of practice with this test 
enables one to distinguish with a high 
degree of accuracy between wine and 
cider vinegars and the ordinary substi- 
tutes. 

If a sample of vinegar be placed in a 
shallow dish on a warm stove or boilm<y 
teakettle and heated to a temperature 
sufficient for evaporation and not suffi- 
cient to burn the residue, the odor of the 
warm residue is also characteristic of the 
different kinds of vinegar. Thus, the 
residue from cider vinegar has the odor 
of baked apples and the flavor is acid 
and somewhat astringent in taste, and 
that from wine vinegar is equally char- 
acteristic The residue obtained by 
evaporating vinegar made from sugar- 
house products and from spirit and wood 
vinegar colored by means of caramel 
has the peculiar bitter taste character- 
istic of caramel. 

If the residue be heated until it begins 
to burn, the odor of the burning product « 
also varies with different kinds of vine- 
gar. Thus, the residue from cider 
vinegar has the odor of scorched apples, 
while that of vinegars made from sugar- ; 
house wastes and of distilled and wood 
vinegars colored with a large amount of 
caramel has the odor of burnt sugar la 
noting these characteristics, however, it 
must be borne in mind that, m order to 
make them conform to these tests, dis- 
tilled and wood vinegars often receive^ 
the addition of apple jelly. ^ 

^ The cheaper forms of vinegar, espe- 
cially distilled and wood vinegar, are I 
commonly colored with caramel, which ^ 
can be detected by the method given ^ i 

FOOD COLORANTS. ; 

(Most, if not all, of these colorants are ! 
injurious and should therefore be used 1 
with extreme caution.) , j 

Sausage Color. — To dye sausage red#i| 
certain tar dyestuffs are em^qyed^ 
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especially tiie azo dyes, preference being 
gi\en to the so-called genuine red. For 
tins purpose about 100 parts of dyestuff 
are dissolved in 1,000 to 2,000 parts of 
hot water, w’hen the solution is com- 
plete, add a likewise hot solution of 45 to 
50 parts of boracic acid, whereupon the 
mixture should be stirred veil for some 
time, then filter, allow to cool, and pre- 
serve in tightly closing bottles. It is 
absolutely necessary in using aniline 
colors to add a disinfectant to the dye- 
stuff solution, the object of which is, m 
case the sausage should commence to 
decompose, to prevent the decomposition 
azo dyestuff by the disengaged hydrogen. 
Instead of boracic acid, formalin may 
be used as a disinfectant Of this 
formalin, 38 per cent, add about 25 to 
30 parts to the cooled and filtered dye- 
stuff solution. This sausage color is 
used by adding about 1 ^ to 2 tablespoon- 
fuls of It to the preserving salt measured 
out for 100 kilos of sausage mass, stirring 
well. The sausage turns neither gray nor 
yellow on storing. 

Cheese Color. — I. — To produce a suit- 
able, pretty y^low color, boil 100 parts 
of orfean or annatto with 75 parts of 
potassium carbonate in 1 J to 2 liters of 
water, allow to cool, and filter after set- 
tling, whereupon 15 to 18 parts of boracic 
acid are added to mve keeping qualities 
to the solution. According to another 
method, digest about 200 parts of or- 
lean. 200 parts of potassium carbonate, 
and 100 parts of turmeric for 10 to 12 
days in 1,500 to 2,000 parts of 60 per 
cent alcohol, filter, and keep in bottles. 
To 100,000 parts of milk to be made into 
cheese add 1%^ to 2 small spoonfuls of 
this dye, which imparts to the cheese a 
permanent and natural yellow appear- 
ance. 

II. — To obtain a handsome yellow 
color for cheese, such as is demanded for 
certain sorts, boil together 100 parts of 
annatto and 75 parts of potassium car- 
bonate in from 1,500 to 2,000 parts of 
pure water; let it cool, stand it aside for a 
time, and filter, adding finally from 12 to 
15 parts of boracic acid as a preservative. 
For coloring butter, there is m the trade 
a mixture of bicarbonate of soda with 12 
per cent to 15 per cent of sodium chlo- 
ride, to which is added from li per cent 
to 2 per cent of powdered turmeric. 

Butter Color. — ^For the coloring of 
butter there is in the market under the 
name of butter powder a mixture of 
sodium bicarbonate with 12 to 15 per 
cent of sodium chloride and to 2 per 
cent of powdered turmeric; also a mix- 


ture of sodium bicarbonate, 1,500 parts; 
saffron surrogate, 8 parb, and salicylic 
acid, 2 parts For the preparation of 
liquid butter color use a uniform solution 
of oii\e oil, 1,500 parts, povderid tur- 
meric, 300 parts; oriean, 200 pari* The 
orlean is applied on a plate of glass or 
tin m a thin lajer and allowed to dn 
perfectly, whereupon it is ground 'vcn 
fine and intimately mi\ed with the 
powdered turmeric. This mixture i^ 
stirred into the oil with digestion for 
several hours in the water bath When 
a uniform, liciuid ma*s resulted, it is 
filtered hot tiirough a linen filter with 
wide meshes Alter cooling, the fil- 
trate is filled into bottles lifty to 60 
drops of this liquid color to kilos of 
butter impart to the latter a handsome 
golden yellow shade. 

INFAIfT FOODS: 

Infants’ (Malted) Food. — 

I. — Powdered malt 1 ounce 

Oatmeal (finest 

ground) 2 ounces 

Sugar of milk 4 ounces 

Baked fiour . 1 pound 

IMix thoroughly 

II — Infantine is a German infant 
food which IS stated to contain egg 
albumen, 5 5 per cent, fat, 0 08 percent; 
water, 4 22 per cent; carbohydrate^ 
86 58 per cent (of which 54.08 per cent 
13 soluble in water); and ash, 2.81 per 
cent (consisting of calcium, 10.11^ per 
cent; potassium, 2 64 per cent, sodium, 
25 27 per cent; chlorine, 36.65 per cent; 
sulphuric acid, 3 13 per cent; and phos- 
phoric acid, 18 51 per cent) 

MEAT PRESERVATIVES. 

(Most of these are considered injurioi:^ 
by the United States Department of A^- 
culture and should therefore be used wiili 
extreme caution.) 

The Preservation of Meats. — Decom- 
position of the meat sets m as soon aa 
the blood ceases to pulse in the veiu^ 
and it IS therefore necessary to 
preserve it until the time of its 
tion 

The nature of preservation mv^ be 

f overned by circumstances suck sta 0^ 
md and quality of the artirie to 
s-^rved, length of time and 
dition, etc. While ^ salt, 
alcohol merit recognition on the 
of a long-continued usage as 
fives, mcSlem usage favors 
borax, and solutions 
jund and sulfuric ariMl aze^ 
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and have been the subject of severe criti- 
cism 

Many other methods of preservation 
have been tried with variable degrees of 
success; and of the more thoroughly 
tested ones the following probably 
include all of those deser\ung more than 
passii^ mention or consideration 

1 The exclusion of external, atmos- 
pheric electricity, which has been ob- 
served to materially reduce the decaying 
of meat, milk, butter, beer, etc 

2 The retention of occluded electric 
currents. Meats from various animals 
packed into the same packages, and sur- 
rounded by a conducting medium, such 
as salt and water, liberate electricity 

S The removal of the ner\e centers. 
Carcasses with the brains and spinal cord 
left therein will be found more prone 
to decomposition than those 'wherefrom 
these organs have been removed 

4 Desiccation Dried beef is an 
excellent example of this method of pres- 
ervation Other methods coming un- 
der this heading are the application of 
spices with ethereal oils, various herbs, 
coriander seed extracted with vinegar, 
etc. 

5 Reduction of temperature, i. e , 
cold storage 

6 Expulsion of air from the meat and 
the containers Appeit’s, Willaumez’s, 
Redv,ood’s, and Prof A Vogel’s meth- 
ods are representative for this category of 
preservation Phenyl paper. Dr Busch’s, 
Georges’s, and Medlock and Baily’s proc- 
esses are equally well knov n 

7. The application of gases Here 
may be mentioned Dr. Gamgee’s and 
Bert and Reynoso’s processes, applying 
carbon dioxide and other compressed 
gases, respectively 

Air-drying. powdering of meat, smok- 
ing, pickling, sugar or vunegar curing 
are too well known to receive any 
further attention here Whatever proc- 
ess may be employed, preference should 
be given to that which will secure the 
pnncipal objects sought for, the most 
satisfactory being at the same time not 
deleterious to health, and of an easily 
applicable and inexpensive nature. 

To Preserve Beef, etc., in Hot 
Weather. — Put the meat into a hot oven 
and let it remain until the surface is 
browned all over, thus coagulating the 
albumen of the surface and inclosing the 
body of the meat in an impermeable en- 
velope of cooked flesh. Pour some melted 
lard or suet into a jar of sufficient size, 
and roll the latter around until the sides 
evenly coated to the depth of half 


an inch with the material Put in the 
meat, taking care that it does not touch 
the sides of the 3 ar (thus scraping away 
the envelope of grease), and fill up 'with 
more suet or lard, being careful to com- 
pletely cover and envelop the meat Thus 
prepared, the meat will remain absolutely 
fresn for a long time, even in the hottest 
weather When required for use the 
outer portion may be left on or removed. 
The same fat may be used over and 
over again by melting and retaining in 
the melted state a few moments each time, 
by which means not only all solid portions 
of the meat which have been retained 
fall to the bottom, but all septic microbes 
are destroyed 

Meat Preservatives. — I — Barmemte 
Corning Agent For every 100 parts, by 
w’eight, take 25 2 parts, by weight, of 
saltpeter, 46 8 parts, by weight, sodium 
chloride, 25 7 parts, by weight, cane 
sugar, 0 8 parts, by weight, plaster of 
Pans or gypsum; 0 1 part, by weight, 
of some moistening material, and a trace 
of magnesia 

II — Carniform, A For every 100 parts, 
by weight, take S 5 parts, oy 'vv eight, 
sodium diphosphate, 3 1 parts, by weight, 
water of crystallization, 68 4 parts, by 
weight, sodium chloride, 24 0 parts, by 
weight, saltpeter; together with traces of 
calcium phosphate, magnesia, and sul- 
phuric acid 

III — Carmfornif B' For every 100 
parts, by weight, take 22 6 parts, by 
weight, sodium diphosphate, 17 3 parts, 
by weight, water of crystallization, 59 7 
parts, by weight, saltpeter, 0 6 parts, by 
weight, calcium phosphate, with traces 
of sulphuric acid and magnesia 

IV — ‘ Cervelatwursf^ {spice powder). 
For 100 parts, by weight, take 0 7 parts, 
by weight, of moistening, 3 5 parts, by 
weight, spices — mostly pepper, 89 parts, 
by weight, sodium chloride, 5 parts, by 
weight, saltpeter, 0 7 parts, by weight, 
gypsum, and traces of magnesia. 

V — Cervelatwurst Salt {spice powder): 
For 100 parts, by weight, take 7 5 parts, 
by weight, spices — mostly pepper, 1 6 
parts, by weight, moistener; 81 6 parts, 
by weight, sodium chloride; 2 5 parts, by 
weight, saltpeter, 6 2 parts, by weight, 
cane sugar; and traces of mat^ues.a 

VI — Rubrohn Sausag^ ^ e powder). 
For 100 parts by veight, take 53 5 parts, 
by weight, sal ammoniac, and 45 2 parts, 
by weight, of saltpeter. 

VII- — Servator Special Milk auu. B Win- 
ter Preserving Salt: 80 3 per cent of 
crystallized boracic acid, 10 7 per cent 
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sodium chloride, and 9 5 per cent of 
benzoic acid (Its use is, however, pro- 
hibited in Germany ) 

VIII — Wittenberg PicUing Salt For 
100 parts, by "weight, take 58 6 parts, by 
weight, sodium chloride, 40 5 parts, by 
weight, saltpeter, 0 5 parts, by -weight, 
gypsum; traces of moisture and mag- 
nesia 

IX — Securo: For a quart take 3 8 
parts, by weight, aluminum oxide, and 8 
parts, by weight, acetic acid , basic ace- 
tate of alumina, 62 parts, by weight, 
sulphuric acid, 0 8 parts, by weight , 
sodium oxide, with substantially traces 
of lime and magnesia 

X — Michels Cassala Salt This is 
partially disintegrated 30 74 per cent 
sodium chloride, 15 4 per cent sodium 
phosphate; 23 3 per cent potassio-sodic 
tartrate, 16 9 per cent water of crystalli- 
zation, 1 2 per cent aluminum oxide, 
and 2 1 per cent acetic acid as basic ace- 
tate of alumina, 8 4 per cent sugar, 0 98 
per cent benzoic acid, 0 5 per cent sul- 
phuric acid, and traces of lime 

XI — Corning Salt * Sodium nitrate, 
50 parts, powdered boracic acid, 45 
parts; salic;;^lic acid, 5 parts. 

XII — Preservative Salt Potassium 
nitrate, 70 parts; sodium bicarbonate, 
15 parts, sodium chloride, 15 parts 

XIII — Another Corning Salt Potas- 
sium nitrate, 50 parts; sodium chloride, 
20 parts, powdered boracic acid, 20 
parts; sugar, 10 parts 

XIV — Macihne (offered as condiment 
and binding agent for sausages) A mix- 
ture of wheat flour and potato flour dj ed 
intensely yellow with an azo dyestuff and 
impregnated "with oil of mace 

XV — Borax - . 80 parts 

Boric acid 1 7 parts 

Sodium chloride 3 parts 

Reduce the ingredients to a powder 
and mix thoroughly. 

XVL — Sodium sulphite, 

powdered SO parts 
Sodium sulphate, 

powdered . 20 parts 

XVII — Sodium chloride. 80 parts 
Borax 8 parts 

Potassium nitrate 12 parts 

Reduce to a powder and mix 

XVIII. — Sodium nitrate 50 parts 
Salicylic acid* . 5 parts 

Boric acid . . ,45 parts 

XIX. — Potassium ni- 
trate . 70 parts 


Sodium bicar- 


bonate 

15 parts 

Sodium chloride 

15 parts 

— Potassium ni- 


trate 

50 parts 

Sodium chloride 

20 parts 

Bone acid 

20 parts 

Sugar 

10 parts 


A German Method of Preserving Meat. 
— Entire unbow eled cattle or large, suit- 
ably se-^ered pieces are sprinkled wuth 
acetic acid and then packed and trans- 
ported m saw^dust impregnated "with 
cooking salt and sterilized 

Extract of Meat Containing Albumen. 
— In the ordinary production of meat 
extract, the albumen is more or less lust, 
partly through precipitation by the acids 
or the acid salts of the meat extract, pftrt- 
ly^ through salting out by the salts of the ex- 
tract, and partly' by coagulation at a higiier 
temperature A subsequent addition of 
albumen is impracticable because the al- 
bumen IS like-wise precipitated, msolubly, 
by the acids and salts contained m the 
extract This precipitation can be pre- 
\ented, according to a French patent, by 
neutralizing the extract before mixing 
with albumen, by the aid of sodium 
bicarbonate The drying of the mixture 
IS accomplished in a carbonic acid at- 
mosphere The preparation dissolves 
in cold or hot water into a w hite, milky 
liquid and exhibits the smell and taste of 
meat extract, if the albumen added "was 
tasteless The taste which the extract 
loses by the neutralization returns m its 
original strength after the mixture with 
albumen In this manner a meat prep- 
aration IS obtained which contains larger 
quantities of albumen and is more 
nutritious and palatable than other 
preparations 


Foot-Powders and Solutions 


The following foot-powders have been 
recommended as dusting powders 

I. — Boric acid 2 ounces 

Zmcoieate 1 ounce 

Talcum . 3 ounces 


II — Oleate of zinc (pow- 
dered) . , , . i mm^ 

Bone add . . 1 ounce 

French chalk.. .... $ ounces 

Starch...... .. l|ou^3€a 
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Ill — Dried alum . 

1 

drachm 

Salicylic acid- . . 

4 drachm 

Wheat starch 

4 

drachms 

Powdered talc . 

1! 

ounces 

IV. — Formaldehyde solu- 

tion 

1 

part 

Thymol 

iV 

part 

Zinc oxide 

35 

parts 

Po-wdered starch 

65 

parts 

V. — Salicylic acid 

7 

drachms 

Bone acid 2 ounces, 440 

grains 

Talcum 

38 

ounces 

Slippery elm bark 

1 

ounce 

Orris root 

1 

ounce 

VI —Talc 

12 

ounces 

Bone acid . . . 

10 

ounces 

Zinc oleate . . 

1 

ounce 

Salicylic acid 

1 

ounce 

Oil of eucalyptus 

2 

drachms 

Vn — Salicylic acid 

7 

drachms 

Bone acid 

3 

ounces 

Talcum 

38 

ounces 

Slippery elm, pow- 
dered 

1 

ounce 

Orris, powdered . 

1 

ounce 

Salicylated Talcum. — 


* 

I — Salicylic acid . 

1 

drachm 

Talcum . 

6 

ounces 

Lycopodium 

Starch 

6 

drachms 

3 

ounces 

Zinc oxide . 

1 

ounce 


Perfume, quantity sufficient. 


n. 

— ^Tannoform 

. 1 

drachm 


Talcum . 

. 2 

drachms 


Lycopodium. 

30 

grains 

Use as a dusting powder. 


Solutions for Perspirmg Feet. 

— 

I.- 

—Balsam Peru 

15 

minims 


Formic acid 

1 

drachm 


Chloral hydrate . 

1 

drachm 


Alcohol to make 3 ounces 
Apply by means of absorbent cotton 

n. — Boric acid . 15 grams 

Sodium borate . . 6 drachms 

Salicylic acid . .. 6 drachms 

Glycerine . IJ ounces 

Alcohol to make 3 ounces. 

For local application 

FOOTSORES ON CATTLE: 

. See Veterinary Formulas. 


FORMALDEHYDE : 

See also Disinfectants, Foods, and Milk 
Commercial Formaldehyde.— This ex- 
tremely poisonous preservative is ob- 
tained by passing the vapors of wood 


spirit, m the presence of air, over copner 
heated to redness The essential pa^ 
of the apparatus employed are a metal 
chamber into which a feed-tube enters 
and from which 4 parallel copper tubes 
or oxidizers discharge by a common exit 
tube This chamber is fitted with 
spection apertures, through which the 
course of the process may be vatcbed 
and controlled The wood spirit, stored 
in a reservoir, falls into a mixer 'ft here it 
IS volatilized and intimately mixed with 
air from a chamber which" is connected 
with a force pump The gases after 
traversing the oxidizer are led into a 
condensing coil, and the crude formal- 
dehyde IS discharged into the receiver 
beneath 

The small amount of uncondensed gas 
is then led through a senes of two 
washers. The “formol” thus obtained 
is a mixture of water, methyl alcohol, 
and 30 to 40 per cent of formaldehyde* 

It is rectified in a still, by -which the free 
methyl alcohol is removed and pure for- 
mol obtained, containing 40 per cent of 
formaldehyde, chiefly m the form of the 
acetal. Rectification must not be pushed 
too far, otherwise the formaldehyde may 
become polymerized into tnoxmethylene. 
When once oxidation starts, the heat gen- 
erated is sufficient to keep the oxidizers 
red hot, so that the process works practi- 
cally automatically. 

Determination of the Presence of For- 
maldehyde in Solutions. — Lemme makes 
use, for this purpose, of the fact that 
formaldehyde, in neutral solutions of 
sodium sulphite, forms normal bisulphite 
salts, setting free a corresponding quan- 
tity of sodium hydrate, that may be 
titrated with sulphuric acid and phemi- 
phthalein. The sodium sulphite solu- 
tion has an alkaline reaction toward 
phenolphthalein, and must be exactly 
neutralized with sodium bisulphite. 
Then to 100 cubic centimeters oi th3» 
solution of 250 grams of sodium sulphite" 
(NaaSOs-bTHsO) m 750 grams water, 
add 5 cubic centimeters of the suspected 
formaldehyde solution. A strong red 
color IS instantly produced Titrate -wkh 
normal sulphuric acid until the coI<^, 
disappears As the exact disappearance 
of tne color is not easily determined, a 
margin of from 0 1 to 0 2 cubic cenfl- 
meters may be allowed without the ex- 
actness of the reaction being iniureC, 
since 1 cubic centimeter of normal acii| 
answers to only 0 03 grams of formal | 
dehyde. 

FORMALIN FOR GRAIN SMUT: 

See Grain. 
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frames : THEIR PROTECTION FROM 
FLIES. 

Since there is great risk of damaging 
the giit when trying to remove fly- 
specks with spirits of wine, it has been 
found serviceable to cover gilding with 
a copal varnish This hardens and will 
stand rough treatment, and may be re- 
newed wherever removed 

FRAME CLEANING: 

See Cleaning Preparations and Meth- 
ods 

FRAME POLISHES: 

See Polishes. 

FRAMING, PASSE-PARTOUT: 

See Passe-Partout. 

FRECKLE LOTIONS: 

See Cosmetics. 

FREEZING MIXTURES: 

See also Refrigeration and Refriger- 
ants. 

Freezing Preventives 

Liquid for Cooling Automobile En- 
gines. — In order to prevent freezing of the 
Jacket water, when the engine is not in 
operation in cold weather, solutions are 
used, notably of glycerine and of calcium 
chloride (CaCla). The proportions for 
the former solution are equal parts of 
water and glycerine, by weight; for the 
latter, approximately § gallon of water to 
8 pounds of CaCIg, or a saturated solution 
at 60® P- Tins solution (CaCla+OHsO) 
is then mixed with equal parts of water, 
gallon for gallon. Many persons com- 
plain that CaCia corrodes the metal parts, 
but this warning need do no more than 
urge the automobilist to use only the 
chemically pure salt, carefully avoiding 
the “chloncfe of hme” (CaOCL). 

A practical manufacturing chemist of 
wide experience gives this: 

A saturated solution of common salt is 
one of the best things to use It does 
not affect the metal of the engine, as 
many other salts would, and is easily 
renewed It will remain fluid down to 
0® F., or a little below. 

Equal parts of glycerine and water is 
also good, and has the advantage that it 
will not crystallize in the chambers, or 
evaporate readily. It is the most con- 
venient solution to use on this account, 
and may repay the increased cost over 
brine, in the comfort of its use. It needs 
only the occasional addition of a little 
water to make It last all winter and 
the madnneiy dean when ’ H 


drawn off With brine an incrustation 
of salt as the water evaporates is bound 
to occur which reduces the efficiency of 
the solution until it is removed Water 
frequently must be added to keep the 
original volume, and to hold the salt m 
solution A solution of calcium chloride 
is less troublesome so far as crystallizing 
IS concerned, but is said to have a ten- 
dency to corrode the metals. 

Anti-Freezing Solution for Automo- 
bilists. — Mix and filter 4J pounds pure 
calcium chloride and a gallon of warm 
water and put the solution in the radia- 
tor or tank. Replace evaporation with 
clean water, and leakage with solution. 
Pure calcium chloride retails at about 8 
cents per pound, or can be procured 
from any wholesale drug store at 5 cents. 

Anti-Freezing, Non-Uorrosive Solu- 
tion. — A solution for w^ater- jackets on 
gas engines that 'will not free/e at any 
temperature above 20® below zero (F ) 
may be made by combining 100 parts of 
water, by weight, with 75 parts of car- 
bonate potash and 50 parts of glycerine. 
This solution is non-corrosive and will 
remain perfectly liquid at all tempera- 
tures above its congealing point 

Anti -Frost Solution. — As an excellent 
remedy against the freezing of shop win- 
dows, apply a mixture consisting of 55 
parts of glycerine dissolved in 1 ,000 parts 
of 62 per cent alcohol, containing, to 
improve the odor, some oil of amber. 
As soon as the mixture clarifies, it is 
rubbed over the inner^ surface of the 
glass. This treatment, it is claimed, not 
only prevents the formatiou of frost, but 
also stops sweating, 

Protectaon of Acetylene Apparatus 
from Frost, — Alcohol, glycerine, md 
calcium chloride have been recommend- 
ed for the protection of acetylene gener- 
ators from frost. The empoyment td 
calcium chloride, which must not be 
confounded with chloride of limei 
appears preferable in all points vi^», 
A solution of 20 parts of calcium chloride 
in SO parts of ^ater congeals only a! 5® 
above zero. But as this temperatoe 
does not generally penetrate the genera- 
tors, it w3l answer to use 10 or 15 patrln 
of the chloride for 100 parts of wkiiw,' 
which will almost always be sufiicieaB^ ttJ*" 
avoid congelation Care must be 
not to use sea salt or other 
metallic salts, which 
metal of the apparatus. 

FROST BITE. 

When the skin is as ^ 

Hugo Kuld advises fk& \ 
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FROST BITE— FRUIT FRESERVING 


I. — Carbolized water. 4 draciims 

Nitric acid . 1 drop 

Oil of geranium 1 drop 

Mix Pencil over the skin and then 

bold the penciled place near the fire 
until the skin is quite dry. 

If the skin is already broken, use the 
following ointment: 


II — llebra’s ointment. . 500 parts 

Glycerine 100 parts 

Liquefied carbolic 

acid 15 parts 

Mix Apply to the broken skin 
occasionally. 


III. — Camphor S5 parts 

Iodine, pure . 50 parts 

Olive oil . .... 500 parts 

ParaflSne, solid . 450 parts 

Alcohol, enough. 


Dissolve the camphor in the oil and 
the iodine in the least possible amount of 
alcohol. Melt the paralQSne and add the 
mixed solutions When homogeneous 
pour into suitable molds. Wrap the 
pencils in paraffine paper or tin foil, and 
pack in wooden boxes By using more 
or less olive oil the pencils may be made 
of any desired consistency 

IV. — Dissolve 5 parts of camphor in 
a mixture consisting of 5 parts of ether 
and 5 parts of alcohol; then add collodion 
sufficient to make 100 parts. 

V. — Dissolve 1 part of thymol in 5 
parts of a mixture of ether and alcohol, 
then add collodion sufficient to make 100 
parts. 


VI* — Carbolic acid . . . 

2 

parts 

Lead ointment 

40 

parts 

Lanolin . . . 

. 40 

parts 

Olive oil.. . - 

m 

parts 

Lavender oil. . . 


parts 

VII. — ^Tannic acid - . . 

15 

parts 

Lycopodium , 

15 

parts 

Lard ....... 

30 

parts 

Vin. — Zinc oxide 

. 15 

parts 

Glycerine. ..... 

. 45 

parts 

Lanolin 

. 40 

parts 

IX. — Ichthyol 

. 10 

parts 

Resorcin. ..... 

. 10 

parts 

Tannic acid. . . . 

10 

parts 

Distilled water. . 

.. 50 

parts 


Any of these is to be apphed about 
twice a day. 


FROSTED LENSES FOR AUTO- 
MOBILE HEADLIGHTS; 

Make a strong solution of Epson Salts 
wMch paint on the inside surface of the 
lenses and let it dry. If this solution is 


desired to be removed at any time it can 
be washed off with hot water. A per- 
manent frostmg can he had by rubbing 
the mside of the lens with a very fine 
Emery Paper or with powdered Car- 
borundum mixed with water. 

Fruit Preserving 

(See also Essences, Extracts, and Pre- 
serves ) 

How to Keep Fruit. — xALCcordmg to 
experiments of Max de Nansouty, fruit 
carefully wrapped in silk paper and then 
buried in dry sand will preserve a fresh 
appearance with a fresh odor or flavor, 
almost indefimtely It may also be pre- 
served in dry excelsior, but not nearly 
so well In stubble or straw fruit rots 
very quickly, while in shavings it mil- 
dews quickly. In short, wheat-straw fruit 
often takes on a musty taste and odor, 
even when perfectly dry. Finally, wtien 
placed on wooden tablets and exposed to 
the air, most fruit decays rapidly 

I — Crushed Strawberry. — Put up by 
the following process, the fruit retains 
its natural color and taste, and may be 
exposed to the air for months, without 
fermenting* 

Take fresh, ripe berries, stem them, 
and rub through a No 8 sieve, rejecting 
all soft and green fruit. Add to each 
gallon of pulp thus obtained, 8 pounds of 

f ranulated sugar. Put on the fire and 
ring just to a boil, stirring constantly 
Just before remo\nng from the fire, add 
to each gallon 1 ounce of a saturated 
alcoholic solution of salicylic acid, stir- 
ring well. Remove the scum, and, while 
still hot, put into jars, and hermetically 
seal Put the mrs in cold water, and 
raise them to the boiling point, to pre- 
vent them from bursting by sudden 
expansion on pouring hot fruit mto 
them. Fill the jars entirely full, so as to 
leave no air space when fruit cools and 
contracts. 

II. — Crushed Raspberry. — Prepare in 
the same manner as for crushed straw- 
berry, using i red raspberries and J 
black, to give a nice color, and using 7 
pounds of sugar to each gallon of pulp. 

III. — Crushed Pmeapple. — Secure a 
good brand of canned grated pineapple, 
and drain off about one-half of the liquor, 
by placing on a strainer Add to each 
pound of pineapple 1 pound of ^anu- 
lated sugar. Place on tne fire, and bring 
to boiling point,^ stirring constantly. 
Just before removing from the fire, add 
to each gallon of pulp 1 ounce saturat- 
ed alcoholic solution of salicylic acich 
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Put into air-tight jars until vi anted for 
use. 


IV — Crushed Peach. — Take a ^ood j 
brand of canned yellow peaches, dram off 
liquor, and rub through a No. S sieve 
Add sugar, bring to the boiling point, 
and when ready to remove from fire add 
to each gallon 1 ounce saturated alco- 
holic solution of salicylic acid. Put into 
jars and seal hermetically. 

V. — Crushed Apncot. — Prepared in 
similar manner to crushed peach, using 
canned apricots. 

VL — Crushed Orange. — Secure or- 
anges with a thin peel, and containing 
plenty of juice Remo\e the outer, or 
yellow peel, first, taking care not to in- 
clude any of the bitter peel. (The outer 
peel may be used in making orange 
phosphate, or tincture of sweet orange 
peel ) Next remove the inner, bitter 
p^eel, quarter, and remove the seeds. 
Extract part of the juice, and grind the | 
pulp through an ordinary meat grinder. | 
Add sugar, place on the fire, and bring j 
to the boiling point When ready to 
remove, add to each gallon 1 ounce of 
saturated alcoholic solution of salicylic 
acid and 1 ounce of glycerine. Put into 
air-tight jars. 

VII. — Crushed Cherries. — Stone the 
cherries and grmd them to a pulp Add 
sugar, and place on the fire, stirring con- 
stantly. Before remo%nng, add to each 
gallon 1 ounce of the saturated solution 
of salicylic acid Put into jars and seal. 


VIII. — ^Fresh Crushed Fruits in Sea- 
son. — In their various seasons berries 
and fruits may be prepared in fresh lots 
for the soda fountain each morning, by 
reducing the fruit to a pulp, and mixing 
this pulp with an equal quantity of hea\y 
simple syrup. 

Bernes should be rubbed through a 
sieve. In selecting berries, it is better 
to use the medium-sized berries for the 


pulp, reserving the extra large specimens 
for garnishing and decorative effects. 

Mash the berries with a wooden 
masher, never using iron or copper 
utensils, which may discolor the fruit. 

Pineapple may be prepared by remov- 
ing the rough outer slan and gating the 
pulp upon an ordinary tin kitchen grater. 
The grater should be scrupulously clean, 
and care should be taken not to grate off 
any of the coarse, fibrous matter com- 
prising the fruit’score. 

All crushed fruits are served as follows: 
Mix equal quantities of pulp and simple 
syrup in the counter bowl; use 1| to 2 


ounces to each glass, adding the usual 
quantity of cream, or ice cream. Draw 
soda, using a fane stream freely. 

IX — Giacfe. — Crushed fruits, served 
in the following manner, make a deli- 
cious and refreshing drink. 

Crushed fruit . 1*2 drachms 

Juice of half a lemon. 

Sha\ed ire. 

Put the ice into a small glass, add the 
fruit and lemon juice, stir well, and serve 
with a spoon and straws 

FRUIT PRODUCTS, TESTS FOR: 

See Foods. 

FRUIT SYRUPS: 

See Syrups 

FRUIT VmEGAR: 

See Vinegar. 


Fumigants 

(See also Disinfectants.) 

Fumigating Candles. — I — Lime wood 
charcoal, 6,000 parts, by weight, satu- 
rated with water (containing saltpet'^r, 
150 parts, by Tveight, in solution), and 
dnea again, is mixed with benzoin, T50 
parts, by weight, styrax, 700 parts, by 
weight; mastic, 100 parts, by weight; 
cascariila, 450 parts, by weight; Peruvian 
balsam, 40 parts, by weight; Mitcham 
oil, lavender oil, lemon oil, and bergamot 
oil, 15 parts, by w'eight, each; and neroti 
oil, S parts, by weight. 

II. — Charcoal, 7,500 parts, by weight; 
saltpeter, 150 parts, by weight; Tolu bal- 
sam, 500 parts, by weight; musk, ^ parts* 
by w’eight; rose oil, 1 part. The mixtures 
are crushed with thick tragacanth to a 
solid mass. 

HI. — Sandal wood, 48 parts, by 
weight; clove, 6 parts, by weight; ben^ 
zoin, 6 parts, by weight; licorice juice* 4 
parts, by weight; potash saltpetca", 
parts, by weij^t ; cascariila bark, IJi 
parts, by weight; cinnamon bark, 1.5 
by weight; musk, 0 05 parts, by weight. 
Ml these substancp are powdered and 
mixed, whereupon the following are added: 
Styrax (liquid), 5 parts, by weight, cin- 
namon oil, 0 05 parts, by weight; dove 
off, 0.05 parts, by weight; geramum off, 
0.5 parts, by weight; lavender off, 
parts, by weight, Peruvian baisajn, 0.2 
parts, by weight. The solid in^edieuts 
are each powdered separata^* thca 
j^aced in the res]>ective proporh^n m a 
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spacious porcelain disli and intimately 
mixed by means of a flat spatula The 
dish must be covered up with a cloth in 
this operation. After the mixture has 
been accomplished, add the essential oils 
and just enough solution of gum arable 
so that by subsequent kneading with the 
pestle a moldable dough resiuts which 
possesses sufficient solidity after drying. 
The mass is pressed into metallic molds 
in the shape of cones not more than J of 
an inch in height. 

IV. — ^Red Fumigating Candles. — San- 
dal wood, 1 part; gum benzoin, 1 5 parts; 
Tolu balsam, 0 250 parts; sandal oil, 025 
parts; cassia oil, 025 parts; clove oil, 25 
parts; saltpeter, .090 parts. The powder 
IS mixed intimately, saturaced with spirit 
of wine, in which the oils are dissolved, 
and shaped into cones. 

Y. — Wintergreen oil. . 1 part 

Tragacanth ... 20 parts 

Saltpeter. 50 parts 

Phenol, crystallized 100 parts 
Charcoal, powdered 830 parts 
Water. 

Dissolve the saltpeter in the water, 
stir the solution together with the pow- 
dered charcoal and dry Then add the 
tragacanth powder, also the wintergreen 
oil and the phenol, and piepare from the 
mixture, by means of a tragacanth solu- 
tion containing 2 per cent ot saltpeter, a 
mass which can be shaped into candles. 

Fumigating Perfumes. — These are 
used for ouicYdy putting down bad odors 
in the sick room, etc They are decid- 
edly antiseptic, and fulfil their purpose 
admirably. 

I — Select good white blotting paper, 
and cut eachlarge sheet lengthwise into 
3 equal pieces. Make a solution of 1 
ounce of potassium nitrate in 12 ounces 
of boiling water; place this solution in a 
large plate, and draw each strip of paper 
over the solution so as to saturate it 
Then dry by hanging up The dried 
paper is to be saturated in a similar 
manner with either of the following so- 
lutions: 


(1) Siam benzoin 1 ounce 

^ ' Storax 3 drachms 

Olibanum. 2 scruples 

plastic 2 scruples 

, Cascarilla 2 drachms 

' Vanilla 1 drachm 

^ / Rectified spirit . . 8 ounces 

’ Bruise the solids and macerate in the 
spirit 5 da vs, HI lei , and add 

Oil of cinnamon 8 parts 

Oil of cloves .... 8 parts 


Oil of bergamot 5 parts 

Oil of neroli . 5 parts 

Mix 

(2) Benzoin 1| ounces 

Sandal wood 1 ounce 

Spirit 8 ounces 

Macerate as No 1, and add 

Essence of vetiver 3 ounces 

Oil of lemon grass 40 drops 

Mix. 

After the paper is dry,^ cut up into 
suitable sized pieces to go into commer^ 
cial envelopes 

II. — Benzoin , ... 1 av. ounce 

Storax 1 av ounce 

Fumigating e s - 

sence . . 2 fluidounces 

• Ether. . . 1 flmdounce 

Acetic acid, glacial 20 drops 

Alcohol . 2 fluidounces 

Dissolve the benzoin and storax in a 
mixture of the alcohol and ether, filter 
and add the fumigating and the acetic 
acid. Spread the mixture upon filtering 
or bibulous paper and allow it to dry 
To prevent sticking, dust the surface with 
talcum and preserve in wax paper When 
used the paper is simply warmed, or held 
over a lamp. 

III. — Musk .... 02 parts 

Oil of rose 1 part 

Benzoin 100 parts 

Myrrh . 12 parts 

Orris root 250 parts 

Alcohol (90 per 

cent) 500 parts 

IV — Benzoin 80 parts 

Balsam Tolu 20 parts 

Storax 20 parts 

Sandal wood . 20 parts 

Myrrh 10 parts 

Cascarilla bark 20 parts 

Musk . 0 2 parts 

Alcohol . 250 parts 

Fumigating Ribbon. — I. —Take J-inch 
cotton tape and saturate it with niter; 
when dry, saturate with the following 
tincture: 

Benzoin 1 ounce 

Orris root 1 ounce 

Myrrh . . 2 drachms 

Tolu balsam 2 drachms 

Musk 10 grains 

Rectified spirit . 10 ounces 

Maepate for a week, filter, and add 
10 minims of attar of rose. 

, II. — ^ Another good formula which may 
also be used for fumigating paper, is: 
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Olibanum ... ^ ounces 

Storax 1 ounce 

Benzoin 6 drachms 

Peruvian balsam \ ounce 

Tolu balsam . 3 drachms 

Rectified spirit 10 ounces 

Macerate 10 days, and filter 
Perfumed Fumigating Pastilles. — 

I — Vegetable charcoal 6 ounces 

Benzoin . . 1 ounce 

Nitrate of potash \ ounce 

Tolu balsam . . drachms 

Sandal wood . 2 drachms 

Mucilage of tragacanth, a suffi- 
ciency. 


Reduce the solids to fine powder, mix, 
and make into a stiff paste with the mu- 
cilage Divide this into cones 25 grains 
m weight, and dry with a gentle neat. 


II. — Powdered willow 

charcoal 

Benzoic acid . 
Nitrate of potash . 
Oil of thyme 
Oil of sandal wood . 
Oil of caraway .... 
Oil of cloves . . 
Oil of lavender 
Oil of rose 
Rose water 


5 ounces 

6 ounces 

6 drachms 
J drachm 
I drachm 
I drachm 
I drachm 
X drachm 
I drachm 
10 ounces 


Proceed as in I, but this recipe is 
better for the addition of 20 grains of 
powdered tragacanth 
III. — Benzoin 10 av ounces 

Charcoal . 24 av. ounces 

Potassium nitrate. 1 av. ounce 

Sassafras 2 av. ounces 

Mucilage of acacia, sufficient. 

Mix the first four in fine powder, add 
the mucilage, form a mass, and make into 
conical pastilles 


■Potassium nitrate 375 

grains 

"Water. 

Charcoal wood. 

25 

nuidounces 

powder 

Tragacanth, pow- 

30 

av ounces 

der . . 

375 

grains 

Storax 

300 

grains 

Benzoin - . 

300 

grains 

Vanillin 

8 

grams 

Coumarin 

3 

grams 

Musk . . . 

3 

grains 

Civet — 

n 

grains 

Oil of rose 

20 

drops 

Oil of bergamot . 

15 

drops 

Oil of ylang-ylang 
Oil of rhodium 

10 

10 

drops 

drops 

Oil of sandal 


wood 

5 

drof^ 

Oil of cinnamon 

5 

drops 

Oil of oms 

1 

drop 

Oil of cascarilla 

1 

drop 


Saturate the charcoal with the potas- 
sium nitrate dissolved m the water, dry 
the mass, powder, add the other ingre- 
dients, and mix thoroughly Beat the 
mixture to a plastic mass with the addi- 
tion of sufficient mucilage of tragacanth ' 
containing 2 per cent of saltpeter in 
solution, and torm into cone-shaped 
pastilles In order to e\enly distribute 
the storax throughout the m"ass, it may 
be previously dissoh ed m a small amount 
of acetic ether 

V. — Benzoin 2 av ounces 

Cascarilla 1 av ounce 

Myrrh 1 av, ounce 

Potassium n i - 
trate | av ounce 

Potassium chlo- 
rate . 60 grams 

Charcoal, wood. 4 av ounces 
Oil of cloves 1 fluidrachm 
Oil of cinnamon 1 fluidrachm 
Oil of lavender 1 fluidrachm 
Mucilage of tragacanth, sufficient 
Mix the first six ingredients previously 
reduced to fine powder, add the oils, and 
then incorporate enough mucilage to 
form a mass Divide this into pastilles 
weighing about 60 grams and dry. 

VI — Charcoal, pow- 
der . 30 av ounces 

Potassium ni- 
trate . . § av ounce 

Water . 33 fluidounces 

Tragacanth, 

powder. . 300 grains 

Tincture of 

benzoin 1| fiuidounces 

Peru balsam 300 grains 
Storax, crude 300 grains 
Tolu balsam 300 grains 
Oieo-balsamic 

mixture 2§ fluidrac|in*s. 

Coumarin 8 grains 

Saturate the charcoal with the potas- 
sium nitrate dissolved in the water, theaa . 
dry, reduce to |>owder, and ineorpori^ 
the tragacanth and then the remaining 
ingredients. Form a mass by the addi- 
tion of sufficient mucilage of tragacanth 
containing 2 per cent of potassiuiaa 
nitrate m solution and divide into pas- 
tilles. 

VII — Powdered nitrate of 
potassium ..... 

Pow dered gum ara- 
ble 

Powdered cascarilla 
bark (fresh) ..... 

Powdered ben^n 

(fresh)...... auiMses 


4 ownee 
I ovmm 
i ounce 
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Powdered charcoal 7 ounces 
Oil of eucalyptus. 25 drops 
Oil of cloves 25 drops 

Water, a sufficiency 
Make a smooth paste, press into molds 
and dry. 

FURS: 

To Clean Furs. — For dark furs, warm 
a quantity of new bran in a pan, taking 
care that it does not burn, to 
which It must be briskly stirred When 
well warmed rub it thoroughly^ into the 
fur with the hand Repeat this 2 or 3 
times, then shake the fur, and giJG it 
another sharp rubbing until free from 
dust For white furs Lay them on a 
table, and rub well with bran made 
moist with warm water, rub until 
dry, and afterwmrds with dry bran The 
wet bran should be put on with flannel, 
then dry with book muslin Light furs, 
in addition to the above, should be well 
rubbed with magnesia or a piece of book 
muslin, after the bran process, against 
the way of the fur 

To Preserve Furs —I —Furs may be 
preserved from moths and other insects 
by placing a little colocynth pulp (bitter 
apple), or spice (cloves, pimento, etc ), 
wrapped in muslin, among them, or they 
may be washed m a very weak solution 
of corrosive sublimate in warm water 
(10 to 15 grains to the pint), and after- 
wards carefully dried As well as ®J®ry 
other species of clothing, they should be 
kept m a clean, dry place, from which 
they should be taken out occasionally, 
well beaten, exposed to the air, and re- 
turned 

II —Sprinkle the furs or woolen 
stuffs, as well as the drawers or boxes in 
which they are kept, with spirits of tu]^ 
pentme, the unpleasant scent of which 
will speedily evaporate on exposure of 
the stuffs to the air Some persons 
place sheets of paper moistened with 
spirits of turpentine, over, under, or 
between pieces of cloth, etc , and find it 
a very effectual method Many woolen 
drapers put bits of camphor, the size of 
a nutmeg, in papers, on different parts 
of the shelves in their shops, and as they 
brush their cloths every 2, S, or 4 
months, this keeps them free from moths, 
and this should be done in boxes where 
the furs, etc , are put- A tallow candle is 
frequently put within each muff when 
laid by. Snuff or pepper is also good 

FURRACE JACKET. 

A piece of asbestos millboard — 10 
inches by 4 inches by 3 inch is per- 


forated in about a dozen or more places 
with glycermed cork borers, then nicked 
about an inch from each short end and 
immersed in water until saturated, next 
the board is bent from the nicks at right 
angles and the perforated portion shaped 
by bending it o\er a bottle with as little 
force as possible The result should be 
a perforated arched tunnel, resting on 
narrow horizontal ledges at each side. 
Dry this cover in the furnace, after set- 
ting it in position, and pressing it veil to 
the supports Three such covers, weigh- 
ing 1 pound, replaced 24 fire clay tiles, 
weighing 13 pounds, and a higher tem- 
perature was obtained than with the 
latter 

FURRITORE CLEANERS: 

See Cleaning Preparations and Meth- 
ods 

FURNITURE, ITS DECORATION: 

See Wood 

FURNITURE ENAMEL: 

See Varnishes 

FURNITURE POLISHES: 

See Polishes 

FURNITURE WAX: 

See Waxes 

FUSES: 

See Pyrotechnics 

FUSES FOR ELECTRICAL CIRCUITS: 
See Alloys 

FUNNELS, TO CLEAN* 

See Cleaning Preparations and Meth- 
ods. 

GALVANIZED PAPER: 

See Paper, Metallic 

GAMBOGE STAIN: 

See Lacquers 

GAPES IN POULTRY: 

See Veterinary Formulas. 

GARANCrNE PROCESS: 

See Dyes 

GARDENS, CHEMICAL: 

See also Sponges 

I —Put some sand into a fish-globe or 
other suitable glass vessel to the depth of 

2 or 3 inches, in this place a few pieces of 
sulphate of copper, aluminum, and iron, 
pour over the whole a solution of sodium 
silicate (water glass), 1 part, and water, 

3 parts, care being taken not to dmr* 
range the chemic^s. Let this stand a 
week or so, when a dense growth of ^ 
silicates of the various bases used will he 
seen in various colors. Now displace 
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the solution of the sodium silicate with 
clear water, by conve^ung a stream of 
water through a very small rubber tube 
into the vessel Tne water wull gradu- 
ally displace the sodium silicate solution 
Care must be taken not to disarrange or 
break down the gro\v1:h with the stream 
of water A little experimenting, ex- 
perience and expertness will enable the 
operator to produce a very pretty garden 
II — This is a permanent chemical 

f arden, which may be suspended by 
rass chains with a lamp behind 
Prepare a small beaker or jar full of 
cold saturated solution of Glauber’s salt, 
and into the solution suspend by means 
of threads a kidney bean and a non-por- 
ous body, such as a marble, stone, glass, 
etc Cover the jar, and in a short time 
there will be seen radiating from the 
bean small crystals of sulphate of sodium 
which will increase and give the bean 
the aspect of a sea urchin, while the non- 
orous body remains untouched The 
ean appears to have a special partiality 
for the crystals, which is due to the ab- 
sorption of water by the bean, but not of 
the salt In this way a supersaturated 
solution is formed in the immediate 
neighborhood of the bean, and the crys- 
tals, in forming, attach themselves to its 
surface 

III — A popular form of ornamental 
crystallization is that obtained by im- 
mersing a zinc rod m a solution of a lead 
salt, thus obtaining the “lead tree ” To 
prepare this, dissolve lead acetate in 
water, add a few drops of nitric acid, and 
then suspend the zinc rod in the solution. 
The lead is precipitated in large and 
beautiful plates until the solution is ex- 
hausted or the zinc dissolved In this 
case the action is electro-chemical, the 
first portions of the lead precipitated 
forming with the zinc a voltaic arrange- 
ment of sufficient power to decompose 
the salt. 

It is said that by substituting chloride 
of tin for the lead salt a“tm tree” may be 
produced, while mtrate of silver under 
the same conditions would produce a 
“silver tree ” In the latter case dis- 
tilled water should be used to prevent 
precipitation of the silver by possible 
impurities contained m ordinary water 

GAS FIXTURES: 

See Brass. 

GAS FIXTURES, BRORZHTG OF: 

See Plating. 

:JAS SOLBERIRG: 

See Soldering. 


GAS-STOVES, TO CLEAR: 

See Cleaning Preparations and Meth 
ods 

GAS TRICK: 

See Pyrotechnics 

GEAR LUBRICANT: 

See Lubricants 

GELATIN: 

French. Gelatin — Gelatin is derived 
from two sources, the parings of skins, 
hides, etc , and from bones The latter 
are submitted to the action of dilute 
hydrochloric acid for several da>s, which 
attacks the inorganic matters — car- 
bonates, phosphates, etc , and leaves the 
ossein, T;vhich is, so to say, an isomer of 
the skin substance. The skin, parings 
of hide, etc , gathered from the shambles, 
butcher shops, etc , are brought into the 
factory, and if not ready for immediate 
use are thrown into quicklime, which 
preserves them for the time being From 
the lime, after washing, they pass into 
dilute acid, ’which removes the last traces 
of lime, and are now readj for the treat- 
ment that is to furnish the pure gelatin 
The ossein from bones goes through the 
same stages of treatment, into lime, washed 
and laid in dilute acid again From the 
acid bath the material goes into baths of 
water maintained at a temperature not 
hMer than from 175® to 195° F. 

The gelatin manufacturer buys from 
the button-makers and manufacturers 
of knife handles and bone articles gen- 
erally, those parts of the bone that they 
cannot use, some of which are pieces 
8 inches long by a half inch thick 

Bones gathered by the ragpickers fur- 
nish the strongest glue The parings of 
skin, hide, etc , are from those portions of 
bullock hides, calf skins, etc., that cannot 
be made use of by the tanner, the heads, 
legs, etc 

The gelatin made by Coignet for the 
Pharmacie Centrale de France is made 
from skins procured from the tawers 
Paris, who get it directly from the abat- 
toirs, which IS as much as to say that the 
material is guarant^d fresh and healthy, 
pnce these institutions are under ngid 
inspection and surveillance of govern- 
ment inspectors and medical men. 

There is a gelatin or glae, 
clusively for joiners, inside carpenter 
and ceiling makers (piafonnewr$% caSisii 
rabbit vermicelli^ and derived from ral^- 
bit skins. As the first treatment of these 
sHns is to saturate them with mercury 
bichloride, it is needless to say the pro^ 
uc^ is not employed in pharmacy- 
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To Clarify Solutions of Gelatin, Glues, 
etc. — If 1 per cent of ammonium fluoride 
be added to turbid solutions of gelatin or 
common glue, or, m fact, of any gums, 
it quickly clarifies them It causes a dep- 
osition of ligneous matter, and also very 
materially increases the adhesive power 
of such solutions 

Air Bubbles in Gelatin. — The pres- 
ence of minute air bubbles in cakes of 
commercial gelatin often imparts to 
^hem an unpleasant cloudy appearance. 
These minute air bubbles are the result 
of the rapid, continuous process of drying 
tiae sheets of gelatin by a counter-cur- 
rent of hot air Owing to the rapid 
drjang a hard skin is formed on the out- 
side of the cake, leaving a central layer 
from which the moisture escapes only 
with difficulty, and in which the air bub- 
bles remain behind. Since the best qual- 
ities of gelatin dry most rapidly, the 
presence of these minute bubbles is, to a 
certain extent, an indication of supe- 
riority, and they rarely occur in the poorer 
qualities of gelatin. If dried slowly in 
the old way gelatin is liable to be dam- 
g,ged by fermentation; in such cases large 
bubbles of gas are formed in the sheets, 
and are a sign of bad quality. 

GEMS, ARTIFICIAL: 

» See also Diamonds. 

The raw materials for the production 
of artificial gems are the finest silica and, 
as a rule, finely ground rock crystals; 
>iwdiite sand and quartz, which remain 
*^piire white even at a higher temperature, 
ff may also be used 

' Artificial borax is given the preference, 
''‘dnce the native variety frequently con- 
stains substances which color the glass 
^Lead carbonate or red lead must be per- 
i Meetly pure and not contain any protoxide, 
since the latter gives the glass a dull, 
greenish hue. White lead and red lead 
have to dissolve completely in dilute nitric 
acid or without leaving a residue; the so- 
lution, neutralized as much as possible, 
must not be reddened by prussiate of pot- 
ash- In the former case tin is present, in 
the latter copper. Arsenious acid and salt- 
peter must oe perfectly pure; they serve 
for the destruction of the^ organic sub- 
stances- ^ The materials, without the col- 
oring oxide, furnish the starting quantity 
for the production of artificial gems; such 
"l^ass pastes are named “strass.” 

The emerald, a precious stone of green 
rec^r, is imitated by melting 1,000 parts 
of strass and 8 parts of chromic oxide. 
Artificial emeralds are also obtained 
? gith cupric acid and ferric oxides, con- 


sisting of 43.84 parts of rock eryslak 
^1 9£ parts of dry sodium carbonate; 7.2 
parts of calcined and powdered borax- 
7.2 parts of red lead; 3 65 parts of salt- 
peter; 1 21 parts of red ferric oxide, and 
0 6 parts of green copper carbonate. 

Agates are imitated by allowing frag- 
ments of variously colored pastes to flow 
together, and stirring during the deh- 
quation 

The amethyst is imitated by mixing 
300 parts of a glass frit with 0 6 parts of 
gray manganese ore, or from 300 parts of 
frit containing 0 8 per cent of manganic 
oxide, 36 5 parts of saltpeter, 15 parts of 
borax, and 15 parts of minium (red lead) 
A handsome amethyst is obtained by 
melting together 1,000 parts of strass, 8 
parts of manganese oxide, 5 parts of 
cobalt oxide, and 2 parts of gold purple. 

Latterly, attempts have also been 
made to produce very hard glasses for 
imitation stones from alumina and 
borax with the requisite coloring agents 
Besides imitation stones there are also 
produced opaque glass pastes bearing the 
name of the stones they resemble, e g , 
aventurme, azure -stone (lapis lazufi), 
chrysoprase, turquoise, obsidian, etc 
For these, especially pure materials, as 
belonging to the most important ingre- 
dients of glassy bodies, are used, and 
certain quantities of red lead and borax 
are also added. 

GEM CEMENTS: 

See Adhesives, undei Jewelers’ Ce- 
ments. 

GERMAN SILVER: 

See Alloys, 

GERMAN SILVER SOLDERS: 

See Solders. 

GILDING: 

See Paints, Plating, and Varnishes 

GILDING GLASS: 

See Glass. 

GILDING, TO CLEAN; 

See Cleaning Preparations and Meth 
ods. 

GILDING, RENOVATION OF: 

See Cleaning Compounds 

GILDING SUBSTITUTE: 

See Plating. 

GILT, TEST FOR: 

See Gold. 

GILT WORK, TO BURNISH: 

See Gold- 
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GUTGERADE: 

See Be^erages 

GIHGER ALE AND GINGER BEER: 

See Beverages 

GINGER CORDIAL; 

See Wines and Liquors 

ginger EXTRACTS: 

See Essences and Extracts. 

Glass 

Bent Glass. — This was formerly used 
for show cases, its use in store fronts is 
becoming more and more familiar, lar^e 
plates being bent for this purpose It is 
much used in the construction of dwell- 
ings, in windows, or rounded corners, 
and* in towers; in coach fronts and m 
rounded front china closets. Either plain 
glass or beveled glass may be bent, and to 
any curve . , - 

The number of molds required m a 
glass-bending establishment is large. 

The bending is done in a kiln Glass 
melts at 2,300° F ; the heat employed in 
bendmgis 1,800°F No pyrometer would 
stand long in that heat, so the heat of 
the kiln is judged from the color of the 
fiame and other indications Smaller 
pieces of glass are put into the molds in 
the kilns with forks made for the purpose 
The great molds used for bending large 
sheets of glass are mounted on cars, that 
may be rolled in and out of kilns. The 
glass IS laid upon the top of the mold or 
cavity, and is bent by its own weight. 
As it IS softened by the heat it sinks into 
the mold and so is bent It may take 
an hour or two to bend the glass, which 
is then left in the kiln from 24 to 36 hours 
to anneal and cool Glass of any kind 
or size IS put into the kilns in its finished 
state; the great heat to which it is sub- 
jected does not disturb the polished sur- 
face. Despite every precaution more 
or less glass is broken in bending. Bent 
glass costs about 50 per cent more than 
the fiat 

The uec of bent glass is increasing, 
and there are 4 or 5 glass-bending estab- 
lishments in the Umted States, of which 
one is in the East. 

Colored Glass — R Zsigmondy has 
made some interesting experiments in 
coloring glass with metallic sulphides, 
such as molybdenite, and sulphides of 
antimony, copper, bismuth, and nickel 
Tests made with batches of 20 to 40 
pemnds and with a heat not too great, give 
good results as follows: 

Band, 65 parts; potash, 15 parts; soda. 


5 parts; hme, 9 parts; molybdenite, S 
parts, sulphide of sodium, 2 parts, gave a 
dark reddish-brown glass. In thinn^ 
layers this glass appeared light brownish 
yellow Flashed with opal, it became a 
smutty black brown. 

Sand, 50 parts; potash, 15 parts; soda, 

5 parts; lime, 9 parts; molybdenite, 1 part; 
sulphide of sodium, 2 parts, gave a yellow 
glass. 

Sand, 10 parts; potash, 3 3 parts; soda, 

0 27 parts; lime, 1.64 par^; molybdenite, 

0 03 parts, gave a reddish-yellow glass 
with a fine tinge of red. 

Sand, 100 parts; potash, 26 parts; soda, 
108 parts; lime, 12 parts; sulphide of cop- 
per, 1 7 parts; sulphide of sodmm, 2 S 
parts, gave a dark-brown color, \ ary mg 
from sepia to sienna In thick layers it 
was no longer transparent, but still clear 
and unclouded When heated this glass 
became smutty black brown and clouded. 

A fine copper red was obtained from 
sand, 10 parts, potash, 3 parts, lime, I 2 
parts; soda, 0 25 parts, sulphide of cop- 
per, 7 5 parts; sulphide of sodium, 10 5 
parts; borax, 9 5 parts. 

Attempts to color with sulphides of 
antimony and bismuth failed. But the 
addition of 7 per cent of sulphide of 
nickel to an ordinary batch gave a glass 
of fine amethyst color 

Coloring Electric-Light Bulbs and 
Globes. — Two substances suggest them- 
selves as excellent vehicles or color, and 
both water soluble — water glass (po- 
tassium or aodium silicate) and gelatin. 
For tinting, w'ater-soiubJe aniline coioits 
should be tried Tiie thickness of the 
solution must be a matter of expenmenta- 
tion Prior to dipping the ^obes they 
should be made as free as possible from 
all grease, dirt, etc. The gelatin seda- 
tion should not be so thick that any 
appreciable layer of it will form on the 
surface of the glass, and to prevent 
cracking, some non-drying material 
should be added to it, say glycerine. 

Rose -Tint Glass.— Selenium is now 
used for coloring glas', Rose-tinted 
glass IS made by adding selenium directly 
to the ingredients in the melting pot. 
By mixing first with cadmium sulphide, 
orange red is produced. This proce^ 
IS stated not to require the leheafing 
the glass and its immersion in thec^of- 
ing mixture, as in the ordinary proee^ 
of making red glass. 

CUTTING, DRILLING, GRIBDIHG, AiU) 

SHAPING GLASS: 

To Cut Glass.— I. — Gia^ may be cut 
without a diamond. Dip a ^ece of 
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common string in alcohol and squeeze 
it reasonably ary. Then tie the string 
tightly around the glass on the line^ of 
cutting. Touch a match to the string 
and let it burn off The heat of the 
burning stung will weaken the glass m 
this particular place While it is hot 
plunge the glass under water, letting the 
arm go well under to the elbow, so there 
will be no vibration when the glass is 
struck With the free hand strike the 
glass outside the line of cutting, giving a 
quick, sharp stroke with a stick of wood, 
a long-bladed knife, or the like, and the 
cut will be as clean and straight as if 
made by a regular glass cutter. 

The same principle may be employed 
to cut bottles into vases, and to form all 
sorts of pretty things, such as jewelry 
bo\es, picture panes, trays, small tablets, 
windows for a doll house, etc 

II — Scratch the glass around the 
shape you desire with the corner of a file 
or graver; then, having bent a piece of 
wire into the same shape, heat it red hot 
and lay it upon the scratch and sink the 
glass into cold water just deep enough 
tor the water to come almost on a level 
with its upper surface It will rarely 
fail to break perfectly true. 

To Cut Glass Under Water. — It is 
possible to cut a sheet of glass roughly 
to any desired shape with an ordinary 
pair of scissors, if the operation be per- 
formed under water. Of course, a 
smooth edge cannot be obtained by such 
means, but it will be found satisfactory 

Drilling, Shaping, and Filmg Glass. — 
Take any good piece of steel wire, 
file to the shape of a drill, and then hold 
it in a flame till it is at a dull red heat; 
then quench in metallic mercury A 
piece of good steel, thus treated, will bore 
through glass almost as easily as through 
soft brass. In use, lubricate with oil of 
turpentine in which camphor has been 
dissolved. When the point of the drill 
has touched the other side put the glass 
in water, and proceed with the drilling 
very slowly- If not possible to do this, 
reverse the work — ^turn the glass over 
and drill, very carefully, from the op- 
posite side. By proceeding with care 
you can easily drill three holes through 

f lass -i\ inch thick J of an inch apart. 

n making the drill be caref m not to make 
the point and the cutting edges too acute. 
The drill cuts more slowly, but more safe- 
ly, when the point and cutting edges are 
at a low angle. 

To Make Holes in Thin Glass. — To 
produce holes in panes of thm or weak 


glass, provide the places to be perforated 
with a ring of moist loam, whose center 
leaves free a portion of glass exactly the 
size of the desired hole. Pour molten 
lead into the ring, and the glass and laafi 
will fall through at once This process 
is based upon the rapid heating of the 
glass 

To Grind Glass. — For the grinding of 
glass, iron, or steel laps and fine sand 
are first used; after that, the sand is re- 
placed by emery Then the polishing 
is started with pure lead or pure tin laps, 
and finished with willow wo(^ laps The 
polishing powder is tin putty, but per- 
oxide of iron or dioxide of tin is a good 
polishing medium 

Pohl asserts that if glass is polished 
with crocus (Paris red) it appears of a 
dark or a yellowish-brown tint. He con- 
tends that the crocus enters the pores of 
the glass, and, to prevent this, he uses 
zinc white with the most satisfactory 
results 

A Home-Made Outfit for Grinding 
Glass. — Provide two pieces of cork, one 
concave and one convex (which may be 
cut to shape after fitting to the lathe). 
Take a copper cent or other suitable 
article and soft-solder a screw to fit the 
lathe, and then wax it to the cork, get a 
cheap emery wheel, such as is used on 
sewing machines Polish the i^edge on 
the zinc collar of the emery wheel (or use 
a piece of zinc). The other cork should 
be waxed to a penny and centered 
Spectacle lenses may be cut on the same 
emery wheel if the wheel is attached to 
the lathe so as to revolve Another 
method is to take a common piece of 
window glass (green glass is the best) 
and make a grindstone of that, using the 
fiat surface for grinding Cement it on 
a large chuck, the glass being from 2 to 
2 J inches in diameter- 

To Drill Optical Glass. — A graver 
sharpened to a long point is twisted 
between the fingers, and pressed against 
the glass, the point being moistened 
from time to time with turpentine. 
When the hole is finished half way, the 
drilling should be commenced from the 
other side The starting should be be- 
gun with care, as otherwise the graver 
is likely to slide out and scratch the lens. 
It IS advisable to mark the point of drill- 
ing with a diamond, and not to apply 
too great a pressure when twistmg the 
graver. 

Lubricants for Glass Drilling. — I-— 
Put garlic, chopped in small pieces, into 
spirit of turpentine and agitate the mix- 
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ture from time to time Filter at tlie end 
of a fortnight, and tv hen you desire to 
pierce the glass dip your bit or drill into 
this liquid, taking care to moisten it 
constantly to prevent the drill, etc., from 
becoming heated. 

II — Hace a little alum in acetic acid, 
dip your drill into this and put a drop 
of it on the spot tv here the glass is to be 
pierced. 

GILDmG GLASS. 

When it is desired to gild glass for 
decorative purposes use a solution of 
gelatin in hot water, to which an equal 
quantity of alcohol has been added. 
The glass to be gilded is covered with 
this solution and the gold leaf put on 
Tvhile 'wet. A sheet of soft cotion must 
be pressed and smoothed over the leaf 
until the gelatin below is evenly distrib- 
uted This prevents spots in gilding 
Careful apportionment of the gelatin is 
necessary. If too much be used, the gold 
may become spotted; if too little, the 
binding may be too weak to allow the 
gold to be polished. The glass should 
be cleaned thoroughly before gilding 
After the gold leaf is put on the whofe 
is allowed to dry for 10 or 20 minutes, 
TV hen the luster of the gold can be raised 
by a cautious rubbing with cotton. Then 
another layer of gelatin is spread on wuth 
one stroke of a soft brush, and, if espe- 
cially good work be required, a second 
layer of gold is put on and covered as 
before. In this ca^, however, the gela- 
tin is used hot. After the gilding has 
become perfectly dry the letters or orna- 
mentation are drawn and the surplus 
gold around the edges is taken off The 
gilding does not become thoroughly fixed 
until after several months, and until then 
rough handling, washing, etc., should be 
avoided. 

The best backing for glass plding is 
asphaltum, with a little lampblack, this 
to be mixed up Tvith elasbc varnish; 
outside finishing varnish is the best, as 
the addition of this material gives dur- 
ability. 

GLASS lOHIJFACTIJIOTG: 

See also Ceramics. 

The blue tint of the common poison 
bottle is got by the addition of black 
oxide of cobalt to the molten glass; the 
green tint of the actinic glass bottle is 
obtained in the same way by the ad- 
dition of potassium bichromate, which 
is reduced to the basylous condition, and 
the amber tint is produced by the ad- 
dition of impure manganese dioxide, a 
superior tint hdng produced by suphur 


in one form or another The fcrmufas 
for Tarious kinds of bottle glass, which 
indicate the general composition of 
almost all glasses, are: 

White Glass for Ordinary Molded 
Bottles. — 


Sand 

Lime 

Carbonate of sodium 
Nitrate of sodium 



Parts 

I’y, 

w eight. 


White Flint Glass Containing Lead. — 
Sand . .63] 

Lime of Parts 

Carbonate of sodium . 21 [- by 
Nitrate of sodium . .3 j weight. 

Red lead . S J 


Ordinary Green Glass for Dispensing 
Bottles — 

Sand . 63] Paris 

Carbonate of sodium 26]- by 
Lime . • llj “height 

A mixture for producing a good green 
flint glass IS much the same as that for 
the ordinary white flint glass, except that 
the lime, instead of being the purest, is 
ordinary slaked lime, and the sodium 
nitrate is omitted Sand, lime, and 
sodium carbonate are the ordinary bases 
of glass, while the sodium nitrate is the 
decolorizing agent 


Glass Refractory to Heat. — Fine sand, 
70 parts, potash, 30 parts; kaolin, 25 
parts- 


Transparent Ground Glass. — Take hold 
of the glass by one corner with an 
ordinary pair ot fire tongs Hold it in 
front of a clear fire, and heat to about 
98° F , or 3 ust hot enough to be held 
comfortably in the hand Then bold 
the glass horizontally, ground side upper- 
most, and pour in tne center a little 
photographer’s dry-plate negatiTe var- 
nish Tilt the glass so that the vamish 
spreads over it evenly, then drain back 
the surplus varnish into the bottle from 
one corner of the glass Hold the glass 
in front of the fire again for a few minutes 
and the Tarnish will crystallize on it® 
surface, making it transparent Tlie 
glass should not be made too hot bdlore 
Qie varnish is put on, or the varnish idM 
not run evenly This method answem 
very Tvell for self-made magie-laatcm 
slides. Ground glass may be 
temporarily transparent by wiping with 
a sponge dipped in paraffine or glycerine. 


WATER-TIGHT GLASS: 

Water-Tight Glass RxioIsl — Giaas rool^ 
the skeletons of which are coustmcled 
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of iron, are extremely difficult to keep 
water-tight, as the iron expands and 
contracts with atmospheric changes. 
To meet this evil, it is necessary to use 
an elastic putty, which follows the vari- 
ations of the iron. A good formula is: 
Two parts rosm and one part tallow, 
melted together and stirred together 
thoroughly with a little mimum This 
putty is applied hot upon strips of linen 
or cotton cloth, on top and below, and 
these are pasted while the putty is still 
warm, with one edge on the iron ribs and 
the other, about one-fourth mch broad, 
over the glass. 

Tightemng Agent for Acid Receptacles. 
— Cracked vessels of glass or porcelain, 
for use in keeping acids, can be made 
tight by applying a cement prepared in 
the following manner: Take finely sifted 
sand, some asbestos with short fiber, a 
little magnesia and add enough con- 
centrated water glass to obtain a readily 
kneadable mass The acid renders the 
putty firm and waterproof. , 

PEKCILS FOR lyCARKIRG GLASS: 

See also Etching and Frosted Glass. 

Crayons for Writing on Glass. — 1. — 
The following is a good formula: 


Spermaceti 4 parts 

Tallow . . 3 parts 

Wax . 2 parts 

Red lead . fi parts 

Potassium carbonate 1 part 


Melt the spermaceti, tallow, and wax 
together over a slow fire, and when 
melted stir in, a little at a time, the 
potassium carbonate and red lead, previ- 
ously well mixed Continue the heat for 
20 or 30 minutes, stirring constantly. 
Withdraw from the source of heat, and let 
cool down somewhat, under constant stir- 
ring, at the temperature of about 180® F ; 
before the mixture commences to set, 
pour off into molds and let cool. The 
fatter may be made of bits of glass tubing 
of convenient diameter^ and length. 
After the mixture cools, drive the crayons 
out by means of a rod that closely fits 
the diameter of the tubes 

II. — Take sulphate of copper, 1 part, 
and whiting, 1 part. Reduce these to a 
fine powder and mix with water; next 
roll this paste into the shape of crayons 
and let dry When it is desired to write 
on the glass use one of these crayons and 
wipe the traced designs. To make them 
reappear breathe on the glass. 

m. — Melt together, spermaceti, 3 
T^urts; talc, 3 parts, and wax, 2 parts. 
When melted stir m 6 part^ of minium 


and 1 part of caustic potash. Continue 
heating for 30 minutes, then cast in suit- 
able molds. When formed and ready to 
be put away dust them with talc pow- 
der, or roll each pencil in parafSne 
powder 

PREVENTION OF FOGGING, DIM- 
MING, AND CLOUDING. 

I — Place a few flat glass or porcelain 
dishes with calcium chloride in each 
window This substance eagerly ab- 
sorbs all moisture from the air The 
contents of the dishes have to be re- 
newed every 2 ov 3 days, and the moist 
calcium chloride rigorously dried, where- 
upon it may be used over again. 

II — Apply to the inside face of the 
glass a thm layer of glycerine, which 
does not permit the vapor to deposit in 
fine drops and thus obstruct the light 
Double glass may also be used In this 
way the heat of the inside is not in direct 
contact with the cold outside 

III. — By means of the finger slightly 
moistened, apply a film of soap of any 
brand or kind to the mirror; then rub 
this off with a clean, dry cloth; the 
mirror will be as bright and clear as ever, 
breathing on it will not affect its clear- 
ness. 

TV. — Window glass becomes dull dur- 
ing storage by reason of the presence of 
much alkali This can be avoided by 
taking sand, 160 parts; calcined sodium 
sulphate, 75, powdered marble, 50, and 
coke, 4 to 5 parts. About 3 parts of the 
sodium sulphate may be replaced by an 
equal quantity of potash. 

FROSTED GLASS. 

I. — A frosted appearance may be 
given to glass by covering it with a 
I mixture of 

Magnesium sulphate 6 ounces 
Dextrin . 2 ounces 

Water . 20 ounces 

When this solution dries, the magne- 
sium sulphate crystallizes in fine needles. 

II — Another formula directs a strong 
solution of sodium or magnesium sul- 
phate, applied warm, and afterwards 
coated with a thin solution of acacia. 

III — A more permanent “frost’ ^ may* ' 
be put on the glass by painting with 
white lead and oil, either smooth or in I* 
stipple efieet. The use of lead acetate^ 
with oil gives a more pleasing eSec%4 
perhaps, than the plain white lead. 

I y — ^If still greater permanency is 
desired, the glass may be ground by 
rubbing with some gritty substance. ' " 
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Y — Por a temporary frosting, dip a 
piece of flat marble into glass cutter’s 
sharp sand, moistened with water; rub 
over the glass, dipping frequently in 
sand and water If the frosting is re- 
quired 'very fine, finish off wnth emery 
and w’ater Mix together a strong, hot 
solution of Epsom salt and a clear solu- 
tion of gum arable; apply warm Or 
use a strong solution of sodium sulphate, 
warm, and w'hen cool, wash -with gum 
water Or daub the glass with a lump 
of glazier’s putty, carefully and uniform- 
ly, until the surface is equally covered 
This is an excellent imitation of ground 
glass, and is not disturbed by ram or 
damp. 

VI — This imitates ground glass. 
Sandarac ounces 

Mastic I ounce 

Ether 24 ounces 

Benzine 16 to 18 ounces 

VIT — ^Take white lead ground in a mix- 
ture of f varnish and J oil of turpentine, 
to which burnt white vitriol and white 
sugar of lead are added for drier. The 
paint must be prepared exceedingly thm 
and applied to the glass evenly, using 
a broad brush. If the windows require 
a new coat, the old one is first removed 
by the use of a strong l^e, or else apply 
a mixture of hydrochloric acid, 2 parts; 
vitriol, 2 parts, copper sulphate, 1 part; 
and gum arable 1 part, by means of a 
brush The production of this imitation 
frosting entails little expense and is of 
special advantage when a temporary use 
of the glass is desired. 

VIII. — A little Epsom salt (sulphate of 
magnesia) stirred m beer with a small 
dose of dextrin and applied on the panes 
by means of a sponge or a brush permits 
of obtaining mat panes. 

Hoarfrost Glass. — The feathery foams 
traced by frost on the inside of the 
windows in cold weather may be imitated 
as follows: 

The surface is first ground either by 
sand-blast or the ordinary method, and 
is then covered with a sort of varnish. 
On being dried either in the sun or by 
artificial heat, the varnish contracts 
strongly, taking with it the particles of 
glass to which it adheres; and as the con- 
traction takes places along definite lines, 
the pattern given by the removal of the 
particles of glass resembles very closely 
the branching crystals of frostwork A 
sin^e coat gives a small, delicate effect* 
while a thick film, formed by putting on 
2, 3 or more coat^ contracts so strongly 
as to produce s l^ge and bold de^n. 


B> using colored glass, a pattern in 
half-tmt may be made on the colored 
ground, and after decorating w bite glass, 
the back may be sihered or gilded. 

Engraving, Mattmg, and Frosting. — 
Co\tr Ibe gl with a layer of wax or of 
varnish on which the designs are traced 
with a graver or pen- point; next, hydro- 
fluoric acid 13 poured on the tracings. 
This acid is very dangerous to handle, 
while the following process, though fur^ 
nishing the same results, does not present 
this drawback Take powdered fluoride 
of lime, 1 part, and sulphuric acid, 2 parts. 
Make a homogeneous paste, w'hich is 
spread on the parts reserved for the 
engraving or frosting At the end of 
3 or 4 hours wash w ith water to remove 
the acid, next wuth alcohol to take off 
the varnish, or with essence of turpen- 
tine if wax has been employed for stop- 
ping off 


To Render Window Panes Opaque. — 
I — Panes may be rendered mat and 
non-transparent by painting them on one 
side w ith a liquidT prepared by grinding 
whiting with potash water-glass solution. 
After one or tw o applications, the panes 
are perfectly opaque, w’hile admitting the 
light 


II — Pamt the 
Dextrin 
Zme vitriol 
Bitter salt 
In water. . 


panes with a solution of 
• Parts 

800 I 

300 f -Zj. 

2,000 J 


III — For deadening panes already set 
in frames the following is suitable. 
solve 1 part of wax in 10 parts of oil of 
turpentine, adding 1 part of varaish amd 
1 part of siccative. With this mixluxe 
coat the panes on the outside and dab* 
while smi wet, with a pad of eo^km 
wadding If desired small quautMes rf 
Pans blue, madder lake, etc., may ba 
added to the wax solution. 

IV. — For deadening window panes la 
factories and w^orkshops: To beeswax 
dissolved in oil of turpentine, add s&im 
dryer and varnish to obtain a quiejbar 
drying and hardening. After the win- 
dow pane has been coated with 
mixture on the outside, it is dahhod 
uniformly with a pad of waddmg. The 
wax may be tinted with glazing 

Frosted Mirrors, — I — Cover with a 
solution of Epsom salts in stele beigr; 
app|y with a sponge to the mirror, firsssl 
wiping it clean and dry. On dryii^ the 
Epsom salt crystallizes, ^ving very 
some frosted effects, but tac 
must not be applied on humid 
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when the glass is liable to be damp, for 
in that case the effect will be a blurred 
one* When it is desirable to remove 
the coating, lukewarm water will serve 
the purpose without damage to the 
luster of the mirror 

II — The following mixture, w'hen 
applied to a mirror and left to dry, will 
form in many shapes, all radiating from 
a focus, this focus forming anywhere on 
the glass, and when all dry tends to form 
a most pleasing object to the eye. 

Sour ale 4 ounces 

Magnesium sulphate 1 ounce 

Put on the mirror with a small, clean 
sponge and let dry It is now ready 
for the artist, and he may choose his own 
colors and subject 

Crystalline Coatings or Frostwork on 
Glass or Paper. — Dissolve a small quan- 
tity of dextrin (gum arabic and trag- 
acanth are not so suitable) in aqueous 
salt solution as concentrated as possible, 
for instance, in sulphate of magnesia 
(bitter salt), sulphate of zinc or any 
other readily crystallizing salt, filter the 
solution through white blotting paper 
and coat glass panes uniformly thin wuth 
the clear filtrate, using a fine, broad 
badger brush, leave them lying at an 
ordinary medium temperature about one- 
quarter hour in a horizontal position.^ 

As the water slowly evaporates during 
this short time, handsome crystalline 
patterns, closely resembling frostwork, 
will develop gradually on the glass panes, 
which adhere so firmly to the glass or the 
paper (if well-sized glazed paper had 
been used) that they will not rub off 
easily. They can be permanently fixed 
by a subsequent coat of alcoholic shellac 
solution 

Especially handsome effects are pro- 
duced with colored glass panes thus 
treated, and in the case of reflected light 
by colored paper 

For testing crystals as regards their 
optical behavior, among others their 
behavior to polarized light, it is sufficient 
to pour a solution of collodion wool 
(soluble peroxide hme for the prepara- 
tion of^ collodion) over the surface of 
glass with the crystalline designs, and to 
pull off the dry collodion film care- 
fully If this is done cautiously it is not 
difficult to lift the whole crystalline 
group from the glass plate and to in- 
corporate it with the glass-like, thin 
collodion film. 

REMOVUfG WUTDOW FROST. 

Here are fourteen methods of prevent- 
ing frost on windows, arranged in the 


order of their efficacy 1, Flame of an alco- 
hol lamp, 2, sulphuric acid, 3, aqua 
ammonia; 4, glycerine, 5, aqua regia 6 
hydrochloric acid, 7, benzine, 8, hydn- 
oaic acid, 9, boric acid, 10, alcohol, n 
nitric acid, 12, cobalt nitrate, 13 ’ ml 
fusion of nutgalls, 14, tincture of ferrous 
sulphate By the use of an alcohol lamp 
(which, of course, has to be handled with 
great care) the results are immediate, 
and the effect more nearly permanent 
than by any other methods The sul- 
phuric acid application is made with a 
cotton cloth sw^ab, care being taken not 
to allow any dripping, and so with all 
other acids The effect of the aqua 
ammonia is almost instantaneous, but the 
window IS frosted again in a short time 
With the glycerine there are very good 
results — but sligh't stains on the window 
■which may be easily removed 

The instructions for glycerine are 
Dissolve 2 ounces of glycerine in 1 quart 
of 62 per cent alconol contammg, to 
improve the odor, some oil of amber 
when the mixture clarifies it is rubbed 
over the inner surface of the glass This, 
it is claimed, not only prevents the 
formation of frost, but also prevents 
sweating 

To Prevent Dimming of Eyeglasses, 
etc. — ^Mix olein-potash soap with about 
3 per cent of glycerine and a little oil 
turpentine Similar mixtures have also 
been recommended for polishing physi- 
cians’ reflectors, show-windows, etc , to 
prevent dimming 

WRITmO ON GLASS: 

See also Etching and Inks. 

Composition for Writmg on Glass.— 
To obtain mat designs on glass, take 
sodium fluoride, 35 parts, potassium sul^ 
hate, 7 parts, zinc chloride, 15 parts' 
ydrochlonc acid, 65 parts; distilled 
water, 1,000 parts Dissolve the sodium 
fluoride and the potassium sulphate in 
half the water, dissolve the zinc chloride 
m the remaining water and add the 

hydrochloric acid Preserve these two 

solutions separately For use, mix a 
little of each solution and write on the 
glass with a pen or brush. 

Ink for Wntmg on Glass. — 

Shellac 20 parts 

Alcohol . . 150 parts 

Borax 35 parts 

Water 250 parts 

Water-soluble dye sufiScient to 
color 

Dissolve the shellac in the alcohol, the 
borax in the water, and pour the sheHac , 
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solution slowly into that of the borax 
Then add the coloring matter previously 
dissolved in a little "water 

GLASS Airo GLASSWARE CEMERT: 
See Adhesives and Amalgams 

GLASS CLEANERS: 

See Cleaning Preparations and Meth- 
ods 

GLASS, COPPERING, GILDING, AND 
PLATING: 

See Plating 

GLASS ETCHING: 

See Etching 

GLASS, HOW TO AFFIX SIGN-LET- 
TERS ON: 

See Adhesives under Sign-Letter 
Cements 

GLASS, FASTENING METALS ON: 

See Adhesi\es 

GLASS LETTERING: 

See Lettering 

GLASS LUBRICANTS: 

See Lubricants 

GLASS, PERCENTAGE OF LIGHT AB- 
SORBED BY* 

See Light. 

GLASS POLISHES: 

See Polishes 

GLASS, SILVERING OF: 

See ^Iirrors 

GLASS SOLDERS: 

See Solders 

GLASS, SOLUBLE, AS A CEMENT: 

See Adhesi\es 

GLASS, TO AFFIX PAPER ON: 

See Adhesnes, under Water-Glass 
Cements 

GLASS, TO SILVER: 

See Silver 

Glazes 

(See also Ceramics, Enamels, Paints, 
and Varnishes.) 

Glazes for Cooking Vessels — Melt a 
frit of red lead, 9 parts (by weight), 
crystallized boracic acid, 31 parts, 
enamel soda, 43 4 parts, cooking salt, 10 
parts; gravel, 12 parts; feldspar, 8 parts. 
According to the character of the clay, 
this frit is mixed with varying quantities 
of sand, feldspar and kaolin, in the 
following manner; 


Frit 

84 

84 

84 

84 


Red lead 

1 5 

1 5 

1 5 

1 

5 

Gravel 

8 

6 

3 



Feldspar 

— 

o 

5 


8 

Kaoim, burnt 

6 5 

6 5 

6 5 

6 

5 


Glazes which are produced without 
addition of red lead to the frit, are pre- 
pared as follows Melt a fnt of the 
tollowing composition Rtd lead, 22 9 
parts fby weight;, boracic acid m 
crystals, 24 S parts, enamel soda, 37.1 
parts, calcined potash, 6 9 parts, cook- 
ing salt, 10 parts, chalk, 10 parts, gravel, 

12 parts, feldspar, S parts 

From the frit the following glazes are 
prepared 

Frit 86 5 86 5 S6 a S6 5 

Gravel 7 4 5 3 

Feldspar 2 5 4 7 

Kaolin, burnt 65 65 65 65 

Glazing on Size Colors — The essential 
condition for this work is a well-sized 
foundation For the glazing paint, size 

13 likewise used as a binder, but a little 
dissohed soap is added, of about the 
strength employed for coating ceihngs- 
Good \eining can be done with this, and 
a better effect can be produced m execut- 
ing pieces w'hich are to appear m relief, 
such as car-touches, masts, knobs, etc , 
than wuth the ordinary means. A skill- 
ful grainer mav also impart to the work 
the pleasant luster of natural wood. 
The same glazing method is applicable 
to colored paintings If the glazing 
colors are prepared with wax, dissolved 
in French turpentine, one may likewise 
glaze with them on a size-pamt ground. 
Glazing tube-oil colors thinned with 
turpentine and siccative, are also useful 
for this purpose For the shadows, 
asphalt and \ an Dyke brown are recom- 
mended, while the contour may be 
painted wuth size-paint. 

Coating Metallic Surfaces with Glass* 
— Metallic surfaces may be costed with 
glass by melting together 125 parts (by 
weight) of flmt-glass fragments, 20 parte 
of sodium carbonate, and 12 parts of 
boracic acid. The molten mass is next 
poured on a hard and cold surface, stone 
or metal After it has cooled, it is pow* 
dered Make a mixture of 50® B4. of Ibisf 
powder and sodium silicate (water 
glass) The metal to be glazed is coaled 
with this and heated in a mufSe w a|^ 
other oven until the mixture melts amd 
can be evenly distributed This 
coating adheres firmly to iron and 

Glaze foar Bricks. — A glazing color 
bucks patented in Germany is a ®o«po^ 
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sition of 12 parts (by weight) lead; 4 parts 
litharge; 3 parts quartzose sand, 4 parts 
white argillaceous earth, 2 parts kitchen 
salt, 2 parts finely crushed glass, and 1 
part saltpeter These ingredients are 
all reduced to a powder and then mixed 
with a suitable quantity of water The 
color prepared in this manner is said to 
possess great durability, and to impart a 
fine luster to the bucks 

GLAZES FOR LAUETRY: 

See Laundry Preparations 

GLOBES, HOW TO COLOR: 

See Glass-Coloring 

GLOBES, PERCENTAGE OF LIGHT 
ABSORBED BY: 

S,ee Light 

GLOBES, SILVERING OF: 

See Mirrors 

GLOSS FOR PAPER: 

See Paper. 

GLOVE-CLEANERS: 

See Cleaning Compounds 

GLOVES, SUBSTITUTE FOR RUBBER: 
See Antiseptics 

GLOVES, TESTING: 

See Rubber. 

GLUCOSE IN JELLY: 

See Foods. 

Glue 

(Formulas for Glues and methods of 
manufacturing Glue will be found under 
Adhesives ) 

Rendering Glue Insoluble in Water. — 
StuebLng finds that the usual mixture of 
bichromate and glue when used in the 
ordinary way does not possess the water- 
proof properties with which it is gener- 
mly credited. If mixed in the daybght, 
it sets hard before it can be applied to 
the surfaces to be glued, and if mixed 
and applied in the dark room it remains 
just as soluble as ordinary glue, the 
light being unable to penetrate the in- 
terior of the joints Neither is a mixture 
of Imseed oil and glue of any use for this 
purpose. Happening to upset a strong 
solution of alum — prepared for wood 
staining — mto an adjacent glue pot, he 
stirred up the two together out of 
curiosity and left them Wishing to use 
glue a few^ days later, he tried to 
tjiin it down with water, but unsuccess- 
fully, the glue having set to a waterproof 
mass. Fresh glue was then mixed with 
alum solution and used to join two 
*>ieces of wood, these resisting the action 
oi the water completely 


To Bleach Glue.-— Dissolve the glue in 
water, by heat, and while hot, add a 
mixture m equal parts of oxalic acid and 
zinc oxide, to an amount equal to about 
1 per cent of the glue After the color 
has been removed, strain through muslin 

Method of Punfymg Glue.— The glue 
IS soaked in cold water and dissolved in a 
hot 25 per cent solution of magnesium 
sulphate The hot solution is filtered 
and to the filtrate is added a 25 per cent 
solution of magnesium sulphate con- 
taining 0 5 per cent of hydrochloric acid 
(or, if necessary, sulphuric acid) A 
white flocculent precipitate is obtained 
which IS difficult to filter The re- 
mainder of the glue in the saline solution 
is extracted by treatment with magnesium 
sulphate 

The viscous matter is washed, then 
dissolved in hot water, and allowed to 
cool, a quantity of weak alcohol acid- 
ulated by 1 per cent of hydrochloric acid 
being added just before the mass solidi- 
fies From 2 to 3 parts, by volume, of 
strong alcohol (methyl or ethyl) are 
then added and the solution filtered, 
charcoal being used if necessary The 
glue IS finally precipitated from this 
solution by neutralizing with ammonia 
and washing with alcohol or water 

To Distmguisli Glue and Other Ad- 
hesive Agents. — The product to be ex- 
amined is heated with hydrofluoric acid 
(50 per cent). If bone glue is present in 
any reasonable quantity, an intense odor 
of butyric acid arises at once, similar 
to that of Limburger cheese But if 
dextrin or gum arabic is present, only 
an odor of dextrine or fluorhydnc acid 
will be perceptible Conduct the re- 
action with small quantities, otherwise 
the smell will be so strong that it is hard 
to remove from the room. 

GLUE CLARIFIER: 

See Gelatin 

Glycerine 

Recovering Glycerine from Soap Boil- 
er’s Lye. — I. — Glycerine is obtained as 
a by-product in making soap For 
many years the he-, were t]*ro\vTi av^aj 
as waste, but now considerable onanlitics 
of glycerine are recovered, which are 
much used in making explosive com- , 
pounds 

When a metallic salt or one of the 
alkalies, as caustic soda, is added 
tallow, a stearite of the metal (commo®^^ 
soap is stearite of sodium) is formed^ I 
whereby the glycerine is eliminate4«i 
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This valuable by-product is contained in 
the waste lye, and has formed the sub- 
ject of several patents. 

Draw the lye off from the soap-pans; 
this contains a large quantity of water, 
some salt and soap and a small quantity 
of glycerine, and the great trouble is to 
concentrate the lye so that the large 
(quantity of water is eliminated, some- 
times 10 to 12 days being occupied in 
doing this. The soap and salt are easily 
removed. 

To remove the soap, run the lye into a 
series of tanks alternating in size step- 
like, so that as the first, which should be 
the largest, becomes full, the liquor will 
j3ow into the second, from that into the 
third, and so on, by this arrangement 
the rosinous and albuminous matters 
will settle, and the soap still contained 
in the lyes will float on the surface, from 
w-hich it IS removed by skimming 

After thus freeing the lye of the solid 
impurities, convey the purified lye to the 
glycerine reco\ering department (wooden 
troughs or pipes may be used to do this), 
and after concentrating by heating it m a 
steam-jacketed boiler, and allowing it to 
cool somew'hat, ladle out the solid salt 
that separates, and afterwards con- 
centrate the lye by allowing it to flow 
into a tank, but before doing so let the 
fluid come m contact with a hot blast of 
air or superheated steam, whereby the 
crude discolored glycerine is obtained 
This IS further purified by heating with 
animal charcoal to decolorize it, then 
distilling several times m copper stills 
with superheated steam. The chief 
points to attend to are: (1) The neutral- 
izing and concentrating the lye as much 
as possible and then separating the salts 
and solid matters; (2) concentratmg the 
purified lye, and mixing this fluid with 
oleic acid, oil, tallow, or lard, and heating 
the mixture to S3S° F , in a still, by steam, 
and gradually raise the heat to S72® F ; 
(3) stirring the liquor while being heated, 
and allowing the aqueous vapor to es- 
cape, and when thus concentrated, sa- 
ponifying the liquid wuth lime to elimi- 
nate the glycerine; water is at the same 
time expelled, but this is removed from 
the glycerine by evaporating the mix- 
ture. 

II — In W E Garrigues’s patent for 
the recovering of ^ gh cerme from spent 
soa^ lyes, the liquid is neutralized wuth a 
mineral acid, and after separation of the 
insoiiible fatty acids it is concentrated 
and then freed fmm mineral salts and 
volatile fatty acids, and the concentrat- 
ed glycerine sdlolion treated with an 
slk^lne substance and distilled- Thus 


the soap lye may be neutralized with 
sulphuric acid, and aluminum sulphate 
added to precipitate the insoluble faft> 
acids The filtrate from these is con- 
centrated and the separated mineral 
salts removed, after which barium 
chloride is added and then sufficient 
sulphuric acid to liberate the volatile 
fatty acids combined with the alkali. 
These acids are partially enveloped in 
the barium sulphate, with which they 
can be separated from the liquid by 
filtration, wffiile the remaining portion 
can be expelled by evaporating the 
liquid in a vacuum evaporator. Finally, 
the solution is treated with sodium 
carbonate, and the ghcerine distilied 

Glycenne Lotion. — 

Glj cerme 4 ounces 

Essence bouquet J ounce 

^ater 4 ounces 

Cochineal coloring, a sufficient 
quantity 

(See also Cosmetics for Glycenne 
Lotions ) 

GLYCERINE APPLICATIONS ; 

See Cosmetics 

GLYCERINE AS A DETERGENT* 

See Cleaning Preparations and Meth- 
ods. 

GLYCERINE PROCESS: 

See Photography 

GLYCERINE SOAP: 

See Soap. 

GLYCERINE DEVELOPER: 

See Photography. 


Gold 


(See also Jewelers’ Formulas.) 

Gold Printiiig on Oilclotii and Lmliii* 
tion Leather. — Oilcloth can very 
be gilt if the right degree of heat 
observed After the engraving has been 
put in the press, the latter is heated 
slightly, so that It IS still possible to ^ 
the palm of the hand on the heated 
without anv unpleasant sensaticm. G# 
over the oilcloth with a rag in wltieh a 
drop of olive oil has been rubbled 
which gives a greasy film. No 
with white of egg or any othe®- 
agent should be done, since tEe 
would stick Avoid spr5nkEn|j 
ing powder The gwd leaf 
directiy on the oilcloth; ^tben ijIaaeM 
lukewarm iness, ^neeiung it ddwia 
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a quick jerky motion and opening it at 
once- li the warm plate remains too 
long on the oilcloth, the gold leaf will 
stick. When the impression is done, the 
gold leaf is not swept off at once, but 
the oilcloth is first allowed to cool com- 
pletely for several minutes, since there 
IS a possibility that it has become slightly 
softened under the influence of the heat, 
especially at the borders of the pressed 
figures, and the gold would stick there 
if swept off immediately. The printing 
should be sharp and neat and the gold 
glossy For bronze printing on oilcloth, 
a preliminary treatment of printing with 
varnish ground should be given. The 
bronze is dusted on this varnish 

Imitation leather is generally treated 
in the same manner The tough paper 
substance is made to imitate leather 
perfectly as regards color and press- 
ing, especially the various sorts of calf, 
but the treatment in press gilding differs 
entirely from that of genuine leather 
The stuff does not possess the porous, 
spongy nature of leather, but on the 
contrary is very hard, and in the 
course of manufacture in stained-paper 
factories is given an almost waterproof 
coating of color and varnish Hence 
the applied ground of white of egg pene- 
trates but slightly into this substance, 
and a thin layer of white of egg remains 
on the surface The consequence is 
that in gilding the gold leaf is prone to 
become attached, the ground of albumen 
being quickly dissolved under the action 
of the jtieat and put in a soft sticky state 
even in places where there is no en- 
graving. In order to avoid this the 
ground is either printed only lukewarm, 
or this imitation leather is not primed at 
all, but the gold is applied immediately 
upon going over the surface with the oily 
rag Print with a rather hot press, with 
about the same amount of heat as is 
employed for printing shagreen and 
title paper. A quick jerky printing, 
avoiding a long pressure of the plate, is 
necessary. 

Liqttid Gold. — Take an evaporating 
dish, put into it 880 parts, by weight, of 
pure gold; then 4,400 parts, by weight, of 
muriatic acid, and S,520 parts, by weight, 
nitric acid; place over a gas flame 
until the gold is dissolved, and then add 
to it 2^ parts, by weight, of pure tin, 
when the tin is dissolved add 42 parts, by 
weight, of butter of antimony Let all 
remain over the gas until the mixture 
begins to thicken. Now put into a glass 
and test with the hydrometer, which 
should give about 1,800 specific gravity. 


Pour into a large glass and fill up with 
water until the hydrometer shows 1090 
pour all the solution into a chemical pot 
and add to it 1,760 parts, by 'height, 
balsam of sulphur, stirring well all the 
while, and put it over the gas again; in 
an hour it should give, on testing, 
125° F , gradually increase the heat up 
to 185° F , when it should be well stirred 
and then left to cool about 12 hours 
Four the watery fluid into a large vessel 
and wash the dark-looking mass 5 or $ 
times with hot water, save each lot of 
-water as it contains some portion of gold. 
Remove all moisture from the dark mass 
by rolling on a slab and warming befoie 
the fire occasionally so as to keep it soft. 
When quite dry add 2J times its -weight 
of turpentine and put it over a small 
flame for about 2 hours, then slightly in- 
crease the heat for another hour and a 
half Allow this to stand about 24 hours, 
and then take a glazed bowl and spread 
over the bottom of it 1,760 parts, by 
weight, of finely powdered bismuth, pour 
the prepared gold over it m several 
places Now take a vessel containing 
water and place inside the other %essd 
containing the gold, and heat it so as to 
cause the ■water to boil for 3 hours, allow 
it to remain until settled and pour off 
the gold from the settlings of the bis- 
muth, and try it, if not quite right con- 
tinue the last process with bismuth until 
good, the bismuth causes the gold to 
adhere 

Preparation of Balsam of Sulphur.— 
Take 16 parts oil of turpentine, 2^ parts 
spirits of turpentine, 8 parts flour of 
sulphur 

Place all in a chemical pot and heat 
until it boils, continue the boiling until 
no sulphur can be seen m it, now remo-ve 
from tne heat and thin it with turpentine 
until about the thickness of treacle, then 
-warm it again, stirring well, allow it to 
cool until it reaches 45° F , then test it 
with the hydrometer, and if specific 
gravity is not 995 continue the addition of 
turpentine and warming until correct, 
let it thoroughly cool, then bottle, keep- 
ing it air-tight 

To Purify Bismuth. — Take 6 parts 
bismuth metal, f part saltpeter Melt 
together m a biscuit cup, pour out on to 
a slab, and take away all dirt, then grind 
into a fine powder. 

To Recover the Gold from the Re- 
mains of the Foregoing Process. — Put 
all the “watery” solutions into a large 
vessel and mix with a filtered saturated 
solution of copperas; this will cause 
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a precipitate of pure metallic cold to 
gradually subside, -nash it «itli cold 
i^ater and drj m an evaporating dish 

settlings that are thick 
should be burnt in a crucible until a 
yellow mass is seen, then take this and 
dissohe It m 2 parts muriatic acid and 1 
part nitric acid Let it remain in a porce- 
lain dish until It begins to thicken, and 
crystals form on the sides Add a lutle 
nitric acid, and heat until cr\stals ao-ain 
form Now take this and miy \Mth cold 
■Rater, add a soluiion of copperas to it 
and allow it to settle, pour oif the wmter, 
and -Rith fresh w*ater wash till quite free 
from acid The gold may then be used 
again, and if great care is exercised 
almost one-half the original quantity 
may be recovered. 


The quantities given in the recipe 
should produce about 13 to 13 parts of 
the licjuid gold It does not in use require 
an} burnishing, and should be fired at rose- 
color heat if desired it can be fiuxed 
with Venice turpentine, oil of lavender, 
or almonds 


Treatment of Brittle Gold.— I— -Add 
to every 100 parts, by weight, 5 to 8 parts, 
by w’eight, of cupric chloride and melt un- 
til the oiiv la}er which forms has disap- 
peared Then pour out, and in most 
cases a perfectly pliable gold will have 
been obtained If this should not be the 
case after the first fusion, repeat the oper- 
ation with the same quantity of cupric 
chloride The cupric chloride must be 
kept m a well-closed bottle, made tight 
with paraffine, and in a dry place. 

II — Pass chlorine gas through the 
molten gold, by which treatment most of 
the gold w^hich has otherwise been set 
aside as unfit for certain kinds of -R^ork 
may be redeemed. 

Assaying of Gold. — To determine the 
presence of gold in ores, etc., mix a 
small quantity of the finely powdered 
ore in a fiask with an equal volume of 
tincture of iodine, shake repeatedly and 
well, and leave m contact about 1 hour, 
with repeated shaking. Next allow’ the 
mixture to deposit and dip a narrow 
strip of filtering paper into the solution. 
Allow the paper to absorb, next to dry, 
then dip it again into the solution, re- 
peating this 5 to 6 times, so that the 
nltering paper is well saturated and im- 
pregnated. The strip is now calcined, 
as It were, and the ashes, if gold is 
present, show a purple color The 
coloring disappears immediately if the 
ashes are moistened with bromine -water. 
The same test may also be modified 
as follows: Cover the finely pulverized 


ore with bromine -water, shake well and 
repeatedly during about 1 hour of the 
eoniact, and filter Now add to the 
solution stannic prutoc blonde in solution, 
w hereb\ , in case gold is present, a purple 
color fgold purple of Cassius) will at 
once appear In ca^e the ore to be 
assayed contains sulphides, it is "v^ell to 
roast the ore previoiisl}, and should it 
contain lime carbonate, it is adxisable to 
calcine the ore before m the presence of 
ammonium carbonate 

Gold Welding. — Gold may be welded 
together with any metal, if the right 
methods are employed, but best with 
copner Some recipes for welding agents 
are here gnen 

I — Two parts b} weight (16 ounces 
equal I pound) of green iitnol, 1 part 
b} weight TG ounces equal 1 pound) of 
saltpeter; 6 parts b} weight (16 ounces 
equal 1 pound) of common salt, 1 part 
by weight (16 ounces equal 1 pound) of 
black manganic oxide or pulverized, 
and mixed with 4-8 parts by weight (16 
ounces equal 1 pound) of good welding 
sand 

II — Filings of the metal to be used In 
welding are mixed with melted borax in 
the usual proportion To be applied iu 
the thickness desired 

III — A mixture of 33S parts of 
sodium phosphate and 124f parts of 
boracic acid is used when the metal is 
at dark-red heat The metal is then to be 
brought to a bright-red heat, and ham- 
mered at the same time. The metal 
easily softens at a high temperature, and 
a wooden mallet is best All substances 
containing carbon should be removed 
from the surface, as success depends upcan 
the formation of a fusible copper phos- 
phate, -Rhich dissohes a thm layer of 
oxide on the surface, and keeps the latter 
in good condition for welding. 

To Recover Gold-Leaf Waste. — To re- 
cover the gold from color -waste, 
brushes, rags, etc , they are burned up to 
ashes. The ashes are leached with 
boiling water containing hydrochloric 
acid The auriferous residuum is then 
boded with aqua regia (1 part niiric 
acid and S parts hydrochloric acidjt 
whereby the gold is dissolved and 
chloride results After filtration md 
evaporation to dryness the product is 
dissolved in -water and precipitated with 
sulphate of protoxide of iron The pre- 
cipitated gold powder is purified 
hydrochloric acid. 

Gold from Acid Colodiig — I. — 

IHffereat lots arc to be poured ti^ethcr 
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and the gold in them recovered The 
following method is recommended 
Dissolve a handful of phosphate of iron 
in boiling water, to which liquor add 
the ^ coloring baths, whereby small 
particles of gold are precipitated Then 
draw off the watei, being careful not to 
dissolve the auriferous sediment at the 
bottom Free this from all traces of acid 
by washing with plenty of boiling water; 
it will require S or 4 separate washings, 
with suracient time between each to 
allow the water to cool and the sediment 
to settle before pouring off the water. 
Then dry in an iron vessel by the fire and 
fuse in a covered skittlepot with a fiux. 

IL — The collected old coloring baths 
are poured into a sufficiently large pot, 
an optional quantity of nitro-muriatic 
acid IS added, and the pot is placed over 
the fire, during which time the fluid is 
stirred with a wooden stick. It is taken 
from the fire after a while, diluted largely 
with ram water and filtered through 
coarse paper. The gold is recovered 
from the filtered solution with a solution 
of green vitriol which is stored in air- 
tight bottles, then freshened with hot 
water, and finally smelted wuth borax 
and a little saltpeter 

Parting with Concentrated Sulphuric 
Acid. — It is not necessary scrupulously to 
observe the exact proportion of the gold 
to the silver. After having prepared the 
auriferous silver, place it in a quantity of 
concentrated sulphuric acid contained in 
a porcelain vessel, and let it come to a 
violent boil. When the acid has either be- 
come saturated and will dissolve no more, 
or when solution is complete, remove 
the dissol vi ng vessel from the fire, let it cool, 
and, for the purpose of clarifying pour 
dilute sulphuric acid into the solution. 
The dissolved silver is next carefully 
decanted from the gold sediment upon 
the bottom, another portion of con- 
centrated acid is poured in, and the gold 
is well boiled again, as it will still contain 
traces of silver; this operation may be 
repeated as often as is deemed necessary 
The solution, poured into the glass jars, 
is well diluted with water, and the silver 
is then precipitated by placing a sheet 
of copper in the solution The precipi- 
tate is then freshened with hot water, 
which may also be done by washing upon 
the falter, the granulated silver (sulphate 
of silver) is pressed out in linen, dried 
and smelted The freshened gold, after 
diying, 13 first smelted with bisulphate of 
soda, in order to convert the last traces 
of silver into sulphate, and then smelted 
with borax and a little saltpeter. 


To Remove Gold from Silver. —I 
Gold IS taken from the surface of silver 
by spreading over it a paste, made of 
powdered sal ammoniac with aqua fortis 
and heating it till the matter smokes and 
is nearly dry, when xhe gold may be ‘ 
separated by rubbing it with the scratch 
brush 

II —The alloy is to be melted and 
poured from a height into a vessel of 
cold water, to which a rotary motion is 
imparted, or else it is to be poured 
through a broom. By this means the 
metal is reduced to a fine granular con- 
dition The metallic substance is then 
treated with mtric acid, and gently 
heated. Nitrate of silver is produced, 
which can be reduced by any of the 
ordinary methods; while metallic gold 
remains as a black sediment, which must 
be washed and melted. 

Simple Specific Gravity Test. — A cer- 
tain quantity of the metal is taken and 
drawn out into a wire, which is to be 
exactly of the same length as one from 
fine silver; of course, both must ha-ve 
been drawn through the same hole, 
mlver being nearly J lighter than gold, 
it is natural that the one of fine silver 
must be lighter, and the increased weight 
of the wire under test corresponds to the 
percentage of gold contained in it 

To Make Fat 0x1 Gold Size. — First thin 
up the fat oil with turpentine to workable 
condition; then mix a little very finely 
ground pigment with the gold size, about 
as much as in a thin priming coat Make 
the size as nearly gold color as is con- 
venient; chrome yellow tinted with ver- 
milion is as good as anything for this pur- 
pose. Then thin ready for the brush with 
turpentine, and it will next be in order to 
run the size through a very fine strainer. 
Add japan, as experience or experiment 
may teach, to make it dry tacky about 
the time the leaf is to be laid. Dry slow- 
ly, because the slower the size dries, the 
longer it will hold its proper tackiness 
when it is once in that condition 

To Dissolve Copper from Gold Articles* 
—Take 2 ounces of proto-sulphate of 
iron and dissolve it in J a pint of water,, 
then add to it in powder 2 ounces, of 
nitrate of potash; boil the mixture for 
some time, and afterwards pour it into s 
shallow vessel to cool and crystallize^ 
then to every part of the crystallized s^ ^ 
add 8 ounces of muriatic amd, afa4 ^ 
preserve in a bottle for use. 
parts of the above preparation and of ^ 
boiling water is a good proportion to 
in dissolving copper, or 1 part by 
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of nitric acid may be used to 4 parts by 
weight of boiling water as a substitute, 

GOLD PURPLE. 

I — The solution of stannous chloride 
necessary for the preparation of gold 
purple IS produced by dissolving pure tin 
m pure hydrochloric acid (free from iron), 
in such a manner that some of the tin re- 
mains undissolved, and evaporating the 
solution, into which a piece of tin is laid, 
to crystallization. 

II — Recipe for Pale Purple. — Dis- 
solve % parts by weight of tm m boiling 
aqua regia, evaporate the solution at a 
moderate heat until it becomes solid, 
dissolve in distilled water and add 2 
parts by weight of a solution of stannous 
chloride (specific gravity 1 7) dilute with 
0,856 parts by weight of water, stir into 
the liquid a solution of gold chloride 
prepared from 0 5 parts by weight of 
gold and containing no excess of acid 
(the latter being brought about by 
evaporating the solution of gold chlonde 
to dryness and heating for some time to 
about 320° F ) This liquid is dimmed 
by the admixture of 50 parts by weight 
or liquid ammonia which eliminates the 
purple. The latter is quickly filtered off, 
washed out and while still moist rubbed 
up with the glass paste. This consists of 
enamel of lead 20 parts by^ weight; 
quartzose sand, 1 part by weight; red 
lead, 2 parts by weight; and calcined 
borax, 1 part by weight, with silver 
carbonate, 3 parts by weight. 

III. — ^Recipe for Dark Gold Pu^le. — 
Gold solution of 0 5 parts by weight of 
gold, solution of stannous chloride 
(specific gravity 1 7) 7.5 parts by weight; 
thin with 9,856 parts by weight of water, 
separate the purple by a few drops of 
sulphuric acid, wash out the purple and 
mix same with enamel of lead 10 parts by 
weight and silver carbonate, 0 5 parts 
by weight. 

IV. — Recipe for Pink Purple. — Gold 

sdlutiou of 1 part by weight of gold; 
solution of 50 parts by weight of alum m 
10,712 parts by weight of water; add 1-5 
parts by weight of stannous chloride so- 
lution (specific gravity 1.7) and enough 
ammonia until no more precipitate is 
formed; mix the washed out precipitate, 
while still moist with 70 parts by weight 
^ enamel of lead and 2 5 parts by weight 
of silver carbonate. According to the 
composition of the purple various reds 
are obtained in fusing it on; the latber 
may sti! be up by <a suitable 


To Render Pale Gold Darker. — Take 
verdigris, 50 parts by weight and very 
strong vinegar, 100 parts by weight. 
Dissolve the verdigris in the vinegar, rub 
the pieces with it well, heat them and dip 
them in liquid ammonia diluted with 
water. Repeat the operation if the de- 
sired shade does not appear the first time. 
Rinse wuth clean water and dry. 

To Color Gold. — Gilt objects are im- 
proved by boiling in the following solu- 
pon Saltpeter, 2 parts by weight; cook- 
ing salt, 1 part by weight; alum, 1 part 
by weight;^ water, 24 parts by weight; 
hydrochloric acid, 1 part by weight (1. 12 
specific gravity) In order to impart a 
rich appearance to gilt articles, the fol- 
lowing paste is applied: Alum, 3 parts by 
weight; saltpeter, 2 parts by weight; 
zinc vitriol, 1 part by weight, cooking 
salt, 1 part by weight; made into a paste 
with water Next, heat until black, on 
a hot iron plate, wash with water, scratch 
with vinegar and dry after washmg. 

Gold-Leaf Striping. — To secure a good 
job of gilding depends largely for its 
beauty upon the sizing Take tube 
chrome yellow ground in oil, thin with 
wearing body varnish, and temper it 
ready for use with turpentine. Ap|:^y 
in the evening with an ox-tail striper, and 
let it stand until the next morning, when, 
under ordinary circumstances, it will be 
ready for the gold leaf, etc. After the 

f ilding is done, let the job stand 24 
ours before varnishing 

Composition of Aqua Fortis for the 
Touch-Gtone. — Following are the tfeiw 
compositions mostly in use: I. — Nitric 
acid, 30 parts; hydrochloric acid, S parts; 
distilled water, 20 parts. 

II. — Nitric acid, 980 parts by weight? 
hydrochloric acid, 20 parts by weight. 

Ill — Nitric acid, 123 parts by 
hydrochloric acid, 2 parts by we%hL 

To Remove Soft Solder from 
Place the work in spirits of salts (hydro- 
chloric acid) or remove as much as 
sible with the scraper, using a 
heat to remove the solder more 

Tipping Gold Pens- — Gold peiis^ 
usually tipped with indium. This m 
done by soldering very small pieces ta 
the points and filing to the propeac dkapfe. 

To Recognize Whether an Artids ssi 
Gilt. — Simply touch the ohject a 
^asB rod previously dip|»eif into * 
fioB oi bichloride of oc^pper. M 
axikle has been ^ tike 
^uld tcm&m mtaetr wfeSc rt 
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brown stain if no gold bas been de- 
posited on its surface 

To Burnish Gilt Work — Ale has 
proved a very good substitute for soap 
and water in burnishing gilt as it in- 
creases the ease and smoothness with 
which it is accomplished Vinegar is a 
somewhat poorer substitute for ale. 

White -Gold Plates Without Solder. — 
The gold serving as a background for 
white-gold is rolled in the desired 
dimensions and then made perfectly 
even under a powerful press It is then 
carefully treated with a file until a per- 
fectly smooth surface is obtained After 
a white-gold plate of the required thick- 
ness has been produced in the same 
manner, the surfaces of the two plates 
to be united are coated with borax and 
then pressed together by machine, which 
causes the harder metal to be squeezed 
shghtly into the surface of the other, 
furnishing a more solid and compact 
mass. The metals, now partially united, 
are firmly fastened together by means of 
strong iron wdre and a little more borax 
solution is put on the edges Then heat 
to the temperature necessary for a com- 
plete adhesion, but the heat must not be 
so great as to cause an alloyage by fusing 
The whole is finally rolled out into the 
required thickness. 

To Fuse Gold Bust. — Use such a 
crucible as is generally used for melting 
brass; heat very hot, then add the gold 
dust mixed with powdered borax; after 
some time a scum or slag will be on top, 
which may be thickened by the addition 
of a little lime or bone ash. If the dust 
contains any of the more oxidizable 
metals, add a little niter, and skim off 
the slag or scum very carefully; when 
melted* grasp the crucible with strong 
iron tongs, and pour off immediately 
into molds, slightly greased. The slag 
and crucibles may be afterwards pulver- 
ized, and the auriferous matter recovered 
from the mass through cupellation by 
means of lead. 


GOLD AXLOYS: 

See Alloys. 

^ GOLB, EXTRACTION OF, BY AMAL- 
GAMATION: 

See Amalgams. 

GOLB LETTERS ON GLASS, CEMENTS 
FOR AFFIXING: 

See Adhesives, under Sign- Letter Cem- 
ents. 


GOLBj^BTCTION OF OLB PHOTO- 

See Photography 

GOLB FOIL SUBSTITUTES ANB GOLB 
LEAF: ^ 

See Metal Fod 

GOLB-LEAF ALLOYS: 

See Alloys 

GOLB LEAF ANB ITS APPLICATION: 
See Paints. 

GOLB PLATING: 

See Plating 

GOLB, RECOVERY OF WASTE: 

See Jewelers’ Formulas 

GOLB RENOVATOR: 

See Cleaning Preparations and Meth- 
ods. 

GOLB, SEPARATION OF PLATINUM 
FROM: 

See Platinum. 

GOLB SOLBERS: 

See Solders 

GOLB TESTING- 

See Jewelers’ Formulas. 

GOLB VARNISH* 

See Varnishes 

GOLBWASSER: 

See Wines and Liquors. 

GONG METAL: 

See Alloys 

GRAIN. 

Formalin Treatment of Seed Grain 
for Smut. — Smut is a parasitic fungus, 
and springs from a spore (which cor- 
responds to a seed in higher plants). 
This germinates when the gram is 
seeded and, penetrating the litue gram 
plant when but a few days old, grows up 
within the gram stem After entering 
the stem there is no evidence of its 
presence until the gram begins to head. 
At this time the smut plant robs the 
developing kernels of their nourishment 
and ripens a mass of smut spores 

These spores usually ripen before the 
gram, and are blown about the field, 
many spores becoming lodged on the 
ripening gram kernels The wholesale 
agent^ of infection is the threshing 
machine. For this reason the safest 
plan is to treat all seed wheat and oata 
each year. 

Secure a 40 per cent solution of 
formalin (the commercial name for 
formaldehyde gas held in a water 
lution). About 1 ounce is required for 
every 5 bushels of gram to be treated. 
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Clean off a space on tiie barn fioor or 
sweep a clean space on the hard level 
ground and lay a good-sized canvas 
down, on hich to spread out the wheat 
See that the place where the gram is to 
be treated is swept clean and thoroughly 
sprinkled wuth the formalin solution 
before placing the seed grain there 
Prepare the formalin solution im- 
mediately before use, as it is volatile, 
and if kept may disappear by evapora- 
tion 

Use 4 ounces of formalin for 10 gallons 
of water This is sufficient for 600 

E ounds of gram Put the solution in a 
arrel or tub, thoroughly mixing. 

The solution can be applied with the 
garden sprinkler Care mu«;t be taken 
to moisten the gram thoroughly Sprinkle, 
stir the gram up thoroughly and sprinkle 
again, until every kernel is wet 

After sprinkling, place the grain in 
a conical pile and co%er with horse- 
blankets, gunny sacks, etc ^ The smut 
that does the damage lies just under the 
glume of the oats or on the basal hairs 
of the wheat Covering the treated gram 
holds the gas from the formalin wiihin 
the pile, where it comes in contact with 
the kernels, killing such smut spores as 
may have survived the previous treat- 
ment After the gram has remained in a 
covered pile 2 to 4 hours, spread it out 
again where the wind can blow over it, 
to air and dry 

As soon as the gram can be taken in 
the hand without the kernels sticking 
together, it can be sown in the held 
The gram may be treated in the forenoon 
and seeded m the afternoon 

Since this treatment sw ells the kernels 
it hastens germination and should be 
done m the spring just before seeding 
time 

While the copper sulphate or blue- 
stone treatment is valuable in killing 
smut, the formalin treatment can be 
given in less time, is applied so easily 
and IS so effectual that it is recommended 
as a sure and ready means of killing 
smut m wheat and oats. 

GRAROTG CRAYONS: 

See Crayons. 

GRAINING COLORS: 

See Pigments. 

GRAINING WITH PAINT: 

See Paint, 

GRAINING, PALISANBER; 

Sec Palisander. 

GRAPE JUICE, PRESERVATION OF: 
See Win^ and liquors. 


GRAPHITE AS A LUBRICANT: 
See Lubricants 


GRAVEL WALKS. 

For cleaning gravel walks any of the 
following may be used : I — Gas-tar 
liquor 

II. — Rock salt (cattle salt). 

III — Hydrochloric acid. 

IV — Sulphuric acid 

V. — Fresh limewater. The gas -tar 
liquor must be poured out a few times 
in succession, and must not touch the 
tree roots and borders of the paths This 
medium is cheap Cattle salt must hke- 
w ise be throw n out repeatedly The use 
of hydrochloric and sulphuric acids is 
somewhat expensne. Mix 60 parts of 
vrater with 10 parts of unslaked hme and 
1 part of sulphuric acid m a kettle, and 
sprinkle the hot or cold mixture on the 
walks by means of a watering pot. If 
limewater is used alone it must oe fresh 
— 1 part of unsiaked lime in 10 parts of 
water. 

GRAVERS: 

To Prepare Gravers for Bright-Cutting. 
— Set the gravers after the sharpening 
on the Oilstone on high-grade emery 
(tnpoii) paper. Next, hone them further 
on the rouge leather, but without teanng 
threads from it In this manner the sil- 
ver and aluminum engravers grind their 
gravers. A subsequent whetting of the 
graver on the touchstone is not advisable, 
since it is too easily injured thereby. A 
graver prepared as described gives excel- 
lent bright engraxing and never fails. 

In all bright-cutting the gi&rer must 
be highly polished; but when bnght- 
cutting aluminum a lubricant like coal- 
oil or vaseline is generally employed wttli 
the polished tool, a mixture of vaseline 
and benzine is also used for this purpo^. 
Another formula which may be recom- 
mended for bright-cutting aluminum h 
composed of the following ingredients; 
Mix 4 parts of oil of turpentine and 1 
part of rum with 1 ounce of stearine. 
Immerse the graver in any of the mix- 
tures before making the bnght-cnt 

GREASES: 

See Lubricants. 

GREASE ERABICATOi^: 

See Oeaning Preparalioiis and 
ods. 
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GREASE PAINTS: 

See Cosmetics. 

GREEN, TO DISTINGUISH BLUE 
FROM, AT NIGHT: 

See Blue. 

GREEN GILDING: 

See Plating. 

GRENADES: 

See Fire Extinguishers. 

GRINDING; 

See Tool Setting. 

GRINDER DISK CEMENT, SUBSTI- 
TUTE FOR: 

See Adhesives. 


which render grinding difficult, and soon 
make the stone useless This defect can 
be remedied completely by means of 
boiled linseed oil. When the stone is 
thoroughly dry, the soft side is turned 
uppermost, and brushed over with boiled 
oil, which sinks into the stone, until the 
latter is saturated. The operation takes 
about 3 to 4 hours in summer As soon 
as the oil has dried, the stone may be 
damped, and used without any further 
delay Unlike other similar remedies, 
this one does not prevent the stone from 
biting properly in the oiled parts, and the 
life of the stone is considerably length- 
ened, since it does not have to be dre&sed 
so often 


GRINDSTONES; 

To Mend Grindstones. — The mending 
of defective places in grindstones is best 
done with a mass consisting of earth- 
wax (so-called stone-pitch), 5 parts, by 
weight, tar, 1 part; and powdered sand- 
stone or cement, 3 parts, which is heated 
to the boiling point and well stirred to- 
gether. Before pouring m the mass the 
places to be mended must be heated by 
laying red-hot pieces of iron on them. 
The substance is, in a tough state, poured 
into the hollows of the stone, and the 
pouring must be continued, when it com- 
mences to solidify, until even with the 
surface. 

Treatment of the Grindstone. — The 
stone should not be left with the lower 
part in the water This will render it 
brittle at this spot, causing it to wear off 
more quickly and thus lose its circu- 
larity. It is best to moisten the stone 
only when in use, drop by drop from a 
vessel fixed above it and to keep it quite 
dry otherwise If the stone is no longer 
round, it should be made so again by 
turning by means of a piece of gas pipe or 
careful trimming, otherwise it will com- 
mence to jump, thus becoming useless 
It is important to clean all tools and 
articles before grinding, carefully re- 
moving all grease, fat, etc., as the pores 
of the stone become clogged with these 
impurities, which destroy its gram and 
dimmish its strength Should one side 
of the grindstone be lighter, this ir- 
regularity can be equali^ied by affixing 
pieces of lead, so as to obtain a uniform 
motion of the stone It is essential that 
the stone should be firm on the axis and 
not move to and fro m the bearings 

Grmdstone Oil. — Complaints are often 
heard that grindstones are occasionally 
harder on one side than the other, the 
softer parts wearing away m hollows. 


GROUNDS FOR GRAINING COLORS:, 
See Pigments. 


GUMS: 

(See also Adhesives, under Mucilages ) 
Gums, their Solubility in Alcohol.— 
The followAig table shows the great range 
of solubility of the various gums, and of 
various specimens of the same gum, in 
60 per cent alcohol: 


Acajon 

Aden 

Egyptian 

Yellow Amrad 

White Amrad 

Kordofan 

Australian 

Bombay 

Cape 

Embavi . 

Gedda 

Ghatti 

Gheziereh , 

Halebi 

La Plata 

Mogadore . 

East Indian . 

Persian 

Senegal 


6 94 to 42 92 
0 60 to 26 90 
46 34 

26 90 to 32 16 

0 54 to 1 50 

1 40 to 6 06 
10 OT to 20 85 
22 06 to 46.14 

1 67 to 1 88 
.25 92 

1 24 to 1 30 
31 60 to 70 32 
1 50 to 12 16 
3 70 to 22 60 
9 65 

27 66 

. 3.24 to 74 84 
, 1.74 to 17 34 
. 0 56 to 14 30 


Substitute for Gum Arabic. — Dissolve 
250 parts of glue in 1,000 parts of boiling 
water and heat this glue solution on the 
water bath with a mixture of about 10 
parts of barium peroxide of 75 per cent 
BaOa and 5 parts of sulphuric acid 
(66®) mixed with 115 parts of water, for 
about 24 hours. After the time has 
elapsed, pour off from the barium sul- 
phate, whereby a little sulphurous acid, 
results owing to reduction of the sul-^ 
phunc acid, which has a bleaching aciio®'^ 
and makes the glue somewhat 
If this solution is mixed, with stirring^^ 
and dried upon glass plates in the drying- 
room, a product which can hardly 



GUNPO^TOER STAINS— GlTSOl 


S87 


distinguished from gum arabic is ob- 
tained An envelope sealed "vvith this 
mucilage cannot be opened by moisten- 
ing the envelope The traces of free 
acid which it contains prevent the in- 
vasion of bacteria, hence all putrefaction. 

The adhesive power of the artificial 
gum IS so enormous that the use of cork 
stoppers IS quite excluded, since they 
crumble o£F every time the bottle is 
opened, so that finally a perfect wreath 
around the inner neck of the bottle is I 
formed Only metallic or porcelain 
stoppers should be used. 

GXJH ARABIC, INCKEASINO ADHE- 
SION OF: 

See Adhesives, under Mucilages 

GOT BICHROMATE PROCESS: 

See Photography. 

GOT DROPS: 

See Confectionery. 

GOT-BAC: 

See Oil. 

GOTS USED IN MAKING VARNISH: 
See Varnishes 

GUN BARRELS, TO BLUE : 

See Steel 

GUN BRONZE: 

See Aloys, under Phosphor Bronze 

GUN COTTON: 

See Explosives. 

GUN LUBIHCANTS: 

See Lubricants. 

GUNPOWDER: 

See Explosives. 

GUOTOWTER STAINS. 

A stain produced by the embedding 
of grains of gunpowder in the skin is 
practically the same thing as a tattoo 
mark. The charcoal of the gunpowder 
remains unaffected by the fluids of the 
tissues, and no way is known of bring- 
ing it into solution there. The only 
method of obliterating such marks is 
to take away with them the skin in 
which they are embedded. This has 
been accomplished by the application 
of an electric current, and by the use 
of caustics. When the destruction of 
the true skm has been accomplished, 
it becomes a foreign body, and if the 
destruction has extended to a sufficient 
depth, the other foreign body, the color- 
ing matter which has been tattooed m, 
may be eiqpected to be cast off with it. 

Recently pepsin and papam have been 
pnroposed as applications to remove the 
cuttle. A gjyoef'oie ol is tac^ooed 


into the skin o\er the disfigured part, 
and it IS said that the operation has 
pro\ed succesafui 

It IS scarcely necessary to say that 
suppuration is hkeh to follow such treat- 
ment, and that there is risk of £>farring 
In view of this it becomes apparent that 
any such operation should be under- 
taken only h\ a surgeon skilled in 
dermatological practice An amateur 
might not onU cause the patient ;suffer- 
ing ’Without success in removal, but add 
another disfigurement to the tattooing 

Carbolic acid has been applied to 
small portions of the affected area at a 
time, wuth the result that the powder and 
skin were removed simultaneously and, 
according to the physician reporting the 
case, with little discomfort to the patient 

Rubbing the affected part with 
moistened ammonium chloride once or 
twice a day has been reported as a slaw- 
but sure cure. 

GUTTA-PERCHA. 

Gutta-Percha Substitute. — I — A de- 
coction of birch bark is first prepared, 
the external bark by preference, being 
evaporated The thick:, black residue 
hardens on exposure to the air, and is 
said to possess the properties of gutta- 
percha without developing any cracks. 
It can be mixed with 50 per cent of India 
rubber or gutta-percha. The com- 
pound is said to be cheap, and a good 
non-conductor of electricity. Whether 
it possesses all the good qualities of 
gutta-percha is not known. 

II — A new method of making gulta^ 
percha consists of caoutchouc and a rosin 
soap, th-^ latter compounded of KMt parts 
of rosin, 100 parts of Carnauba wax, and 
40 parts of gas-tar, melted toother and 
passed through a sieve. They are 
heated to about 355® to S40° F , and 
slowly saponified by stirring with 75 
parts of 11 me water of specific 
1 06. The product is next put info » 
kneading machine along with an 
quantity of caoutchouc cuttings> aitS 
worked in this machine at a tempetsa- 
ture of 105° F or o’ter. When snli- 
ciently kneaded, the mass can be 
to render it more uniform. , , 

I GUTTER CEMENT: ^ ^ 

See Cement and Putty. 

GYPSUM: 

See also Plaster. 

Method of Haidemog 
jjpondpfnm it Weati)H0r-P^rooi- — 
possesses only a modera^ m 

streiiflh eten afto 
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and pieces are very liable to be broken 
off Various methods have been tried, 
with a view to removing this defect and 
increasing the hardness of gypsum Of 
these methods, that of Wachsmuth, for 
hardening articles made of gypsum and 
rendering them weather-proof, deserves 
special notice All methods of hardening 
articles made of gypsum have this m 
common the gypsum is first deprived of 
its moisture, and then immersed in a 
solution of certain salts, such as alum, 
green vitriol, etc Articles treated by 
the methods hitherto in vogue certainly 
acquire considerable hardness, but are 
no more capable of resistance to the 
effects of water than crude gypsum 
The object of Wachsmuth’s process is 
not merely to harden the gypsum, but to 
transform it on the surface into insoluble 
combinations The process is as fol- 
lows The article is first put into the re- 
quired shape by mechanical means, and 
then deprived of its moisture by heating 
to 212° to 302° F It IS then plunged 
into a heated solution of barium hydrate, 
in which it is allowed to remain for a 
longer or shorter time, according to its 
strength When this part of the process 
IS complete, the article is smoothed by 
grinding, etc , and then placed in a solu- 
tion of about 10 per cent of oxalic acid 
in water In a few hours it is taken out, 
dried, and polished It then possesses 
a hardness surpassing that of marble, 
and is impervious to the action of water. 
Nor does the polish sustain any injury 
from contact with water, whereas gypsum 
articles hardened by the usual methods 
lose their polish after a few minutes^ 
immersion in water Articles treated by 
the method described have the natural 
color of gypsum, but it is possible to 
add a color to the g^sum during the 
hardening process. This is done by 
plunging the gypsum, after it has been 
deprived of its moisture, and before the 
treatment with the barium solution, 
into a solution of a colored metallic 
sulphate, such as iron, copper, or chrome 
sulphate, or into a solution of some 
coloring matter. Pigments soluble in 
the barium or oxalic-acid solutions may 
also be added to the latter. 

Gypsum may be hardened and 
rendered insoluble by ammonium borate 
as follows: Dissolve boric acid in hot 
water and add sufficient ammonia water 
to the solution that the borate at first 
separated is redissolved. The gypsum 
to be cast is stirred in with this liquid, 
and the mass treated in the ordinary 
way. Articles already cast are simply 
washed with the liquid, which is quickly 


absorbed The articles withstand the 
weather as well as though they were of 
stone 

GYPSUM FLOWERS: 

See Flow'ers. 

GYPSUM, PAINT FOR: 

See Paint 

HAIR FOR MOUNTING. 

The microscopist or amateur, who 
shaves himself, need never resort to the 
trouble of embedding and cutting hairs 
m the microtome in order to secure -very 
thin sections of the hair of the face If 
he will first shave himself closely ‘ with 
the hair,’’ as the barbers say (i e , in the 
direction of the natural growth of the 
hair), and afterwards lightly “against 
the hair” (in the opposite direction to 
above), he will find in the “scrapings” 
a multitude of exceedingly thin sections. 
The technique is very simple The lather 
and “scrapings” are put into a saucer or 
large watch-glass and carefully washed 
with clean water This breaks down 
and dissolves the lather, leaving the hair 
sections lying on the bottom of the glass 
The after-treatment is that usually em- 
ployed m mounting similar objects 


Hair Preparations 

DAITORUFF CURES. 

The treatment of that condition of the 
scalp which is productive of dandruff 
properly falls to the physician, but un- 
fortunately the subject has not been much 
studied One cure is said to be a sulphur 
lotion made by placing a little sublimed 
sulphur in water, shaking well, then al- 
lowing to settle, and washing the head 
every morning with the clear liquid 

Sulphur IS said to be insoluble in 
water, yet a sulphur water made as 
above indicated has long been in use as a 
hair wash A little glycerine improves 
the preparation, preventing the hair 
from becoming harsh by repeated wash- 
ings 

The exfoliated particles of skin or 
“scales” should be removed only when 
entirely detached from the cuticle They 
result from an irritation which is in- 
creased by forcible removal, and hence 
endeavors to clean the hair from them 
by combing or brushing it in such a way 
as to scrape the scalp are liable to be 
worse than useless It follows that 
gentle handling of the hair is important 
when dandruff is present. 
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I — Chloral hydrate 
Resorcia 
Tannin 
Alcohol 
Glycerine 

Rose water to make 

II — White wax 

Liquid petrolatum 
Rose water 
Borax 

Precipitated sulphur 


2 ounces 
1 ounce 
1 ounce 
8 ounces 
4 ounces 
4 pints 

3^ drachms 
21 ounces 
1 ounce 
lo grains 
3J drachms 


1 

I 


i 


Pine-Tar Dandniff Shampoo. — | 

Pine tar 4 parts I 

Linseed oil 40 parts ^ 

Heat these to 140® F , make solution 
of potassa, U S P , 10 parts, and water, 
45 parts; add alcohol, 5 parts, and 
gradually add to the heated oils, stirring 
constantly Continue the heat until 
saponified thoroughly, and make up 
with water to 128 parts When almost 
cool, add ol lavender, ol. orange, and ol j 
bergamot, of each 2 parts. 


HAIR-CURLIHG LIQUIDS. 

It IS impossible to render straight hair 
curly without the aid of the iron or paper 
and other curlers But it is possible, on 
the other hand, to make artificial curls 
more durable and proof against outside 
influences, such as especially dampness 
of the air. Below’' are trustw-orthy re- 
cipes: 



I 

II 

W’ater 

70 

80 

Spirit of wme 

30 

20 

Borax 

2 



Tincture of ben/om 

— 

3 

Perfume 

ad hb. 

ad hb 


HAIR DRESSmGS AJJTD WASHES: 
Dressings for the Hair. — 

I — Oil of wmtergreen 20 drops 

Oil of almond, es- 
sential , 35 drops 

Oil of rose, ethereal 1 drop 

Oil of violets 30 drops 

Tincture of canthar- 

ides 50 drops 

Almond oil 2,000 drops 

Mix. 

Hair Embrocation. — 

II — Almond oil, sweet 280 parts 
Spirit of sal am- 
moniac . 280 parts 

^irxt of rosemary 840 parts 
jHoney water 840 parts 

Mix. Rub the scalp with it every 
morning by means of a sponge. 


Hair Restorer. — 


III — Tincture of can- 
t ha rides 
Gail tincture 
Musk essence 
Carmine 

Rectified spirit of 
wme 

Rose water 
To be used at night 


7 rart;^ 
7 parts 
I part 
0 5 part 

2 b parts 
140 parts 


Rosemary Water — 
IV. — Rosemary r i 
Rectified spin 
wine 

Magnesia 
Distilled water 


14 parts 
of 

7 parts 
7 parts 
1,000 parts 


Mix the oil with the spirit of wune and 
rub up wuth the magnesia m a mortar; 
gradually add the w’ater and fanallj filter. 


Foamy Scalp Wash. — Mix 2 parts of 
soap spirit, 1 part of borax-glycenne 
(1-f 2), 6 parts of barium, and 7 parti 
of orange-flow’er water. 

Lanolin Hair Wash. — Extract 4 parts 
quillaia bark with 36 parts water for 
se\eral da^s, mix the percolate with 4 
parts alcohol, and filter after ha\ 2 ng 
settled Agitate 40 parts ol the filtrate 
at a temperature at which wmol grease 
becomes liquid, with 12 parts anhydrous 
lanolm, and fill up wuth water to which 15 
per cent spirit of wme has been added, 
to 300 parts. Admixture, such as cin- 
chona extract, Peru balsam, €|umine, 
tincture of cantharides, bay-oil, am- 
monium carbonate, menthol, etc , may 
be made- The result is a yellowish- 
white, milky liquid, with a cream-Iifce fat 
ia^rer floating on the top, which is fin<dy 
distributed by agitating. 

Birch Water. — Birch water, which has 
many cosmetic applications, especially 
as a hair wash or an ingredient in hair 
washes, may be prepared as follows: 

Alcohol, 96 per cent .3,500 parts 

Water . 700 parts 

Potash soap 200 parts 

Glycerine 150 parts 

Oil of birch buds. . . SO parts 

Essence of spring 

flowers . 100 parts 

Chlorophyll, q s to color. 

Mix the water with 700 parts of the 
alcohol, and in the mixture dissolve the 
soap. Add the essence of spnng 
andf birch oil to the remainder of the 
alcohol, mix well, and to the mhcltiie 
add, httle by little, and with con^anl 
agitation, the soap mixture, flnaiy 
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add the glycerine, mix thoroughly, and 
set aside for 8 days, filter and color the 
filtrate with chlorophyll, to which add a 
little tincture of saffron To use, add an 
equal volume of water to produce a 
lather. 

Petroleum Hair Washes. — I. — Deodor- 
ized pale petroleum, 10 parts; citroneila 
oil, 10 parts; castor oil, 5 parts; spirit of 
wine, 90 per cent, 50 parts; water, 75 
parts 

II — Quinine sulphate, 10 parts, acetic 
acid, 4 parts; tincture of cantharides, 30 
parts, tincture of quinine, 3 parts; spirit 
of rosemary, 60 parts; balm water, 90 
parts; barium, 120 parts, spirit of wine, 
150 parts; water, 1,000 parts 

III. — Very pure petroleum, 1 part; 
almond oil, 2 parts. 


(5) Pyrogaliic acid . . 2 drachms 

Gallic acid. 2 drachms 

Cologne water 2 ounces 

Distilled water. . . 4 ounces 

III — Nitrate of silver. . 20 grains 

Sulphate of copper 2 grams 
Ammonia, quantity sufficient. 
Dissolve the salts m i ounce of water 
and add ammonia until the precipitate 
which is formed is redissolved. Then 
make up to 1 ounce with water Apply 
to the hair with a brush This solution 

slowly gives a brown shade For darker 
shades, apply a second solution, com- 
posed of . 

IV — Yellow sulphide am- 

monium 2 drachms 

Solution of ammonia 1 drachm 

Distilled water 1 ounce 


Bnlliantine —I —Olive oil, 4 parts; 
glycerine; 3 parts, alcohol, 3 parts; scent 
as desired Shake before use 

II. — Castor oil, 1 part, alcohol, 2 
parts; saffron to dye yellow Scent as 
desired. 

XII — Lard, 7 parts; spermaceti, 7 
parts; almond oil, 7 parts; white wax, 
1 part. 

A Cheap Hair Oil.— I.— Sesame oil or 
sunflower oil, 1,000 parts; lavender oil, 
15 parts; liergamot oil, 10 parts, and 
geranium oil, 5 parts. 

n. — Sesame oil or sunflower oil, 1,000 
parts; lavender oil, 12 parts; lemon oil, 
20 parts; rosemary oil, 5 parts; and 
geranium oil, 2 parts. 

HAIR DYES, 

There is no hair dye which produces a 
durable coloration; the color becomes 

f radually weaker in the course of time. 

[ere are some typical formulas in which 
a mordant is employed: 


I. — N itra te of sil ver. . . J- ou n ce 

Distilled water. . 3 ounces 

Mordant: 

Sulpburet of potas- 
sium - • - ounce 

Distilled water ... S ounces 

IL— 

(a) Nitrate of silver (crys- 
tal) . . ...... ounces 

Distilled water ... 12 ounces 
Ammonia water suf- 
ficient to make a 
clear solution. 

Dissolve thes^^nitrate of silver in the 


water and add the ammonia water until 
the precipitate is redissolved. 


Black Hair Dye without Silver — 

V — Pyrogaliic acid 3 5 parts 

Citric acid 0 3 parts 

Boro-glycenne 1 1 parts 

Water 100 parts 

If the dye does not impart the desired 
intensity of color, the amount of pyro- 
gallic acid may be increased.^ The wash 
is applied evenings, followed in the morn- 
ing by a weak ammoniacal wash 


One Bottle Preparation. — 

YI — Nitrate of copper 360 grams 
Nitrate of silver . 7 ounces 

Distilled water . 60 ounces 

Water of ammonia, a sufficiency 
Dissolve the salts in the water and add 
the water of ammonia carefully until the 
precipitate is all redissolved^ This solu- 
tion, properly applied, is said to produce 
a very black color, a lighter shade is 
secured by diluting the solution Cop- 
per sulphate may be used instead of the 
nitrate. 


Brown Hair Dyes. — A large excess of 
ammonia tends to produce a brownish 
dye Various shades of brown may be 
produced by increasing the amount or 
water in the silver solution. It should 
be remembered that the hair must, pre- 
viously to treatment, be washed with warm 
water containing sodium carbonate, well 
rinsed with clear water, and dried. 

I. — Silver nitrate . 480 grains 

Copper nitrate . 90 grains 

Distilled water 8 fiuidounces 

Ammonia water, sufficient. 


Dissolve the two salts in the distilled 
water and add the ammonia water unm 
the liquid becomes a clear fluid. y 

In using apply to the hair cai^efwfl 
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with a tooth-brush, after thoroughly 
cleansing the hair, and expose the latter 
to the rays of the sun 

II — Silver nitrate . 30 parts 

Copper sulphate, 

crystals 20 parts 

Citric acid 20 parts 

Distilled water 950 parts 

Ammonia water, 
quantity sufficient 
to dissolve the pre- 
cipitate first formed. 

Various shades of brown may be pro- 
duced by properly diluting the solution 
before it be applied. 

Bismuth subni- 
trate . . 200 grams 

Water ... 2 fluidounces 

Nitric acid, suffi- 
cient to dissolve, 
or about 420 grams 

Use heat to effect solution Also* 
Tartaric acid 150 grams 

Sodium bicarbon- 
ate 16S grams 

Water 32 fluidounces 

When effervescence of the latter has j 
ceased, mix the cold liquids by pouring 
the latter into the former with constant 
stirring Allow the precipitate to sub- 
side, transfer it to a filter or strainer, and 
wash with water until free from the 
sodium mtrate formed. 

Chestnut Hair Dye. — 

Bismuth nitrate . 230 grains 

Tartaric acid. ... 75 grains 

Water .. 100 minims 

Dissolve the acid in the water, and to 
the solution add the bismuth nitrate and 
stir until^ dissolved Pour the resulting 
solution into 1 pint of water and collect 
the magma on a filter. Remo\ e all traces 
of acid from the magma by repeated 
washings with water; then dissolve it in* 
Ammonia water . 2 flmdrachms 
And add: 

• Glycerine . . .20 mmims 

Sodium hyposul- 
phite .... .75 grains 

Water, enough to 

make 4 fluidounces. 

HAm RESTORERS ARD TOHICS: 

Palling of flbe Hair, — After the scalp 
has been thoroughly cleansed by the 
shampoo, the following formula is to be 
used: 

Salic^iic acid, . - . 1 part 

Prec^tate of sulphur. 2 J parts : 

Rosewater £5 parts ! 

^ part the hair, I 


and then to rub in a small portion of the 
ointment along the part, vorkmg it T^ell 
into the scalp- Then another part is 
made parallel to the first, and more omi- 
ment rubbed in Thus a series of first, 
longitudinal, and then traris\eri>e parts 
are made, until the whole scalp has oecn 
well anointed. Done m this way, it is 
not necessary to smear up the whole 
shaft of the hair, but only to reach the 
hair roots and the sebaceous glands, 
where the trouble is located This proc- 
ess IS thoroughly performed for sit suc- 
cessive nights, and the seventh night an- 
other shampoo is taken The eighth 
night the inunctions are commenced 
again, and this is continued for six weeks. 
In almost every case the production of 
dandruff is checked compfetely after six 
weeks’ treatment, and tne hair, which 
may have been falling out rapidly before, 
begins to take firmer root To be sure, 
many hairs which are on the point of 
falling when treatment is begun will fall 
any'way, and it may even seem for a time 
as if the treatment were increasing the 
hair-fall, on account of the mechanical 
dislodgment of such hairs, but this need 
never alarm one 

After SIX veeks of such treatment the 
shampoo may be taken less frequently. 

Next to dandruff, perhaps, the most 
common cause of early loss of hair is 
heredity In some families all of the 
male members, or all ^^ho resemble one 
particular ancestor, lose their hair eady. 
Dark-haired families and races, as a 
rule, become bald earlier than those with 
light hair At first thought it woiiid 
seem as though nothing could be done to 
prevent premature baldness when hered- 
ity is the cause, but this is a mistake. 
Careful hvgiene of the scalp will oten 
counterbalance hereditary pr< disposition 
for a number of years, and e’^ en after the 
hair has actually begun to fall proper 
stimulation will, to a certain extent, md 
for a limited time, often restore to the hair 
its pristine thickness and strength Ab^ 
of the rubefacients may be prescribed 
for this purpose for daily use, such as 
croton oQ, 1^ per cent, tincture of can- 
tharides, 15 per cent; oil of cinoamo®, 40 
per cent; tincture of capsicum, 15 pea 
cent, oil of mustard, 1 per cent; or 
one of a dozen others. Tincture oi cap- 
sicum is one of the best, and for a ronhbie! 
prescription the following has sensed 


well: 

Resorcin 5 paorls 

Tincture capsienm. . 15 

Castor o3 10 

idcohfd. 100 


Oil ol 
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For Falling Hair.— 

I — Hydrociiloric acid 75 parts 

Alcohol . . 2,250 parts 

The lotion is to be applied to the scalp 
«Tery evening at bedtime. 

II. — Tincture of cinchona 1 part 
Tincture of rose- 
mary . . .1 part 

Tincture of jabor- 

andi 1 part 

Castor oil 2 parts 

Rum 10 parts 

Mix 

Jaborandi Scalp Waters for Increasing 
the Growth of Hair. — First prepare a 
jaborandi tincture from jaborandi leaves, 
200 parts; spirit, 95 per cent, 700 parts; 
and water, 900 parts After digesting 
for a week, squeeze out the leaves and 
filter the liquid The hair wash is now 
l^epared as follows: 

I — Jaborandi tincture, 1,000 parts; 
spirit, 95 per cent, 700 parts, water, 300 
parts, glycerine, 150 parts, scent essence, 
100 parts; color with sugar color. 

II — Jaborandi tincture, 1,000 parts; 
spirit, 95 per cent, 1,500 parts; quinine 
tannate, 4 parts; Peru balsam, 20 parts; 
essence heliotrope, 50 parts Dissolve 
the quinine and the Peru balsam in the 
spirit and then add the jaborandi tinc- 
ture and the heliotrope essence. Filter 
after a week Rub into the scalp twice 
a week before retiring. 

POMADES: 

I. — Cinchona Pomade. — 

Os marrow . . 100 drachms 

Lard 70 drachms 

Sweet almond oil.. . 17 drachms 

Peru balsam 1 drachm 

Quinine sulphate. . 1 drachm 

Clover oil . . . . 2 drachms 

Rose essence. . 25 drops 

IL — Cantharides Pomade. — 

Ox marrow . 300 drachms 

White wax . . .30 drachms 

Mace oil . . . . 1 drachm 

Clove oil ... 1 drachm 

Rose essence or ge- 
ranium oil 25 drops 

Tincture of canthar- 
ides ... . 8 drachms 

Pinatid Eau de Quinine. — The com- 

S >sition of this^ nostrum is not known. 

r. Tsheppe failed to find in it any con- 
stituent of cinchona bark. The absence 
of quinine from tbe mixture probably 
woiild not hurt it, as the *‘tonic” effect of 


quinine on the hair is generally regarded 
as a myth. 

On the other hand, it has been stated 
that this preparation contains* 

Quinine sulphate 2 parts 

Tincture of krameria 4 parts 

Tincture of canthar- 
ides 2 parts 

Spirit of lavender. 10 parts 

Glycerine . 15 parts 

Alcohol, , , . 100 parts 


SHAMPOOS: 

A Hair Shampoo is usually a tincture 
of odorless soft soap. It is mostly per- 
fumed with lavender and colored with 
green aniline. Prepared the same as tr. 
sapon virid (U S P ), using an inexpen- 
sive soft soap, that is a good foam pi o- 
ducer. Directions* Wet the hair well in 
warm water and rub in a few teaspoon- 
fuls of tbe following formulas. No I is 
considered the best; 

I II ni IV 
Parts used 

Cottonseed oil . — 24 26 14 

Linseed oil 20 — — — 

Malaga olive oil 20 — — — 

Caustic potash 9 J 8 6 3 

Alcohol . 5 4^ 5 2 

Water. 30 26" 34 lej 

Warm the mixed oils on a large water 
bath, then the potash and water in an- 
other vessel, heating both to 158® F , and 
addmg the latter hot solution to the hot 
oil while stirring briskly. Now add and 
thoroughly mix the alcohol. Stop stir- 
ring, keeping the heat at 158® F , until 
the mass becomes clear and a small quan- 
tity dissolves in boiling water without 
globules of oil separating If stirred 
after the alcohol has been mixed the 
soap will be opaque Set aside for a few 
days in a warm place before usmg to 
make liqmd shampoo. 


Liquid Shampoos. — 

I. — F 1 u i d extract of 

soap-bark . 10 parts 

Glycerine 5 parts 

Cologne water.. .. 10 parts 

Alcohol . . 20 parts 

Rose water . . SO parts 

IL — Soft soap. . . 24 parts 

Potassium carbon- 
ate ... . . 5 parts 

Alcohol . . . . 48 parts 

Water enough to 

make . ... 400 parts 
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Shampoo Pastes. — 

I — ^White castile soap, 

m shavings ... 2 ounces 

Ammonia water 2 flmdounces 
Bay rum, or cologne 
water . . . .1 fiuidounce 

Glycerine . . 1 flmdounce 

Water 12 flmdounces 

Dissolve the soap in the \\ater by 
means of heat, 'when nearh cold stir in 
the other mgredients 
II — Castile soap, -white 4 ounces 
Potassium carbon- 
ate . . 1 ounce 

Water . . .. 6 flmdounces 

Glycerine . , ... 2 flmdounces 

Oil of la\ender 
flowers ... . 5 drops 

Oil of bergamot . . 10 drops 
To the water add the soap, m shav- 
ings, and the potassium carbonate, and 
heat on a water bath until thoroughly 
softened; add the glycerine and oils. If 
necessary to reduce to proper consist- 
ency, more water may be added 

Egg Shampoo. — 

■WTiites of 2 eggs 

Water 5 flmdounces 

Water of ammonia 3 flmdounces 

Cologne water .... % fluidoimce 

Alcohol 4 flmdounces 

Beat the egg whites to a froth, and add 
the other mgredients in the order m 
which they are named, with a thorough 
mixing after each addition 

Imitation Egg Shampoos. — Many of 
the egg shampoos are so called from 
their appearance They usually con- 
tam no egg and are merelj preparations 
of perfumed soft soap Here are some 
formulas 

I — ^\\lute castile soap . 4 ounces 

Powdered curd soap , . 2 ounces 

Potassium carbonate 1 ounce 
Honey ..... ...... 1 ounce 

Make a homogeneous paste by heating 
with ■water. 

II. — Melt 3y2 pounds of lard over a 
salt-water bath and run into it a lye 
formed by dissolving 8 ounces of caustic 
potassa in pints of w^ater Stir well 
until saponification is eflected and per- 
fume as desired 
Hair Straightener.- 

I — Beef Suet 

Yellow Wax .. - 

Castor oE 

Benisoic acid . — 

OE of lemon ..... 

(hi of cinnsuiion , . 


Melt the vrax and suet together, add 
the castor oE and the Benzoic acicl, allow 
this to cool a little and then stir m the 
oils By using this preparation twice a 
day, rubbing a sniaU quantity through the 
hair, raassagmg well with' the tips of 
fingers it will straighten kinky hair and 
make it he flat. 

II — Petrolatum .. - > V2 pound 

Mutton suet rendered pound 

Beeswax 3 ounces 

Castor oil . . .2 ounces 

Benzoic acid 10 grams 

OE of lemon or lemon 

grass 1 fl dram 

OE Cassia 15 drops 

Melt the petrolatum, suet and w^ax by 
heat m a w^ater bath and add the castor 
oiL Remov e then from the fire and when 
nearly cold add the benzoic and the oE 


of lemon 

III — Lanolm . ........ 5 ounces 

Cocoa butter ...... 3 ounces 

Yellow’ wax 3 oimces 

Sesame oE 5 ounces 


Melt in a double boEer and mix well 
Applv to the hair morning and night 
Wash the hair once a wreck wuth tar soap 


and rinse welL 

IV — Sodium sEicate % ounce 

Sugar 1 ounce 


Water, soft, to make a total of 
one pmt 

Add the sodium sEieate and sugar to 
the w’ater and ahow to dissolve. This can 
then be perfumed if desired, with a water 
soluble perfume oE. By dampmg the hair 
well with this solution and rubbing it 
wreE in, the desired effect can be gamed. 
V — 2 pounds petrolatum (heavy ydiow) 
6 ounces yehow beeswax 
^2 ounce paraffin -wax 
4 ounces (fl ) castor oE 
V2 drachm bone acid 
1 drachm camphor gum 
1 drachm salicylic acid 
3 drachms oE of hlac 

Use a double boEer and mix together 
the first four ingredients, stirring -wdOL 
Take off sto\e and add the camfEior, 
stirring untE it melts, and the mixture 
is of a creamy consistency. Tbeo 
and add the boric and salicylic add and 
oE of lEac, mixing thoroughly 

Anti-Kink Hair Creanb — 

VI . — 2 pounds (heavy grade yeiksw) 
petrolatum 

8 ounces (av ) beeswax 

4 ounces (fl ) V^ce tttrpemi^ 

9 ounces (fl.) hot ^cerme 


1 pound 

2 ounces 
2 ounces 

12 grains 
30 drops 
5 drops 
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1 ounce (av ) powdered am- 
monium chloride 
1 ounce (av ) powdered potas- 
sium mtrate 

1 ounce (fl ) oil of lavender 
3 drachms (av ) artificial musk 

Mix well together the powdered am- 
monium chloride and potassium nitrate 
and then add hot glyceride (heat over 
water-bath). To this add 14 of the 
petrolatum and mix well To the other 
half of the petrolatum, add the beeswax 
and turpentine, usmg a little heat to melt. 
Then remove from fire after they are 
melted and mixed The first mixture can 
then be added and mixed to the second 
mixture If you wish, perfume can be 
blended (oil of lavender and artificial 
musk). 

YII — ^Remove all grease by washing 
the hair thoroughly, and upon drying the 
hair well apply the cream made m an 
earthenware vessel: 

2 ounces powdered Tragacanth 
1 ounce boric acid 
quarts water 

Make a uniform paste usmg a wooden 
spoon, and stir m previously dissolved 
1 ounce sodium carbonate 

1 oimce potassium hydroxide 

2 ounces giycerme 
8 ounces water 

Yg of an ounce of od of almond 

When mixed well, transfer to a glass 
jar and keep covered. 

Apply the paste to the hair and allow 
it to remain^ for about one hour Then 
wash well with water to remove all paste 
from hair. Should the kink persist, sev- 
eral applications may be required. 


To Extract Shellac from Fur Hats. — 
Use the common solvents, as carbon 
bisulphide, benzine, wood alcohol, tur- 
pentine, and so forth, reclaiming the 
spirit and shellac by a suitable still. 

HEADACHE REMEDIES: 

See also Pain Killers. 

, Headache Cologne. — As a mitigant 
of headache, cologne water of the farina 
type is refreshing. 

Ofi of neroli 6 drachms 

Op of rosemary ... 3 drachms 

; Oil of bergamot- . - 3 drachms 

Oil of cedrat 7 drachms 

Oil of orange peel . 7 drachms 
Deodorized alcohol . . 1 gallon 


To secure a satisfactory product from 
the foregoing formula it is necessary to 
look carefully to the quality of the oils 
Oil of cedrat is prone to change, and oil 
of orange peel, il exposed to the atmos- 
phere for a short time, becomes worth- 
less, and will spoil the other materials 
A delightful combination of the acetic 
odor with that of cologne water may be 
had by adding to a pint of the foregoing, 

2 drachms of glacial acetic acid The 
odor so produced may be more grateful 
to some invalids than the neroli and 
lemon bouquet 

Still another striking variation of the 
cologne odor, suitable for the use in- 
dicated, may be made by adding to a 
pint of cologne water an ounce of am- 
moniated alcohol 

Liquid Headache Remedies. — 
Acetanilid . 60 grams 

Alcohol . 4 fluidrachms 

Ammonium carbon- 
ate - SO grams 

Water 2 fluidrachms 

Simple elixir to 

make 2 fluidounces 

Dissolve the acetanilid in the alcohol, 

the ammonium carbonate in the water, 
mix each solution with a portion of the 
simple elixir, and mix the whole together. 

HEAT-INDICATIHG PAINT: 

See Paint 

HEAT INSULATION: 

See Insulation. 

HEAT, PRICKLY* 

See Household Formulas. 

HEAT-RESISTANT LACQUERS: 

See Lacquers. 

HEAVES: 

See Veterinary Formulas. 

HEDGE MUSTARD. 

Hedge mustard (erysimum) was at 
one time a popular remedy m France for 
hoarseness, and is still used in country 
districts, but is not often prescribed 
Liquid ammonia . 10 drops 

Syrup of erysimum - 1 J ounces 

Infusion of lime flowers 3 ounces 
To be taken at one dose. 

HERBARIUM SPECIMENS, MOUNT- 
ING. 

A matter of first importance, after 
drying the herbarium specimens, is to 
poison them, to prevent the attacks ol« 
msects. This is done by brushing them ' 
over on both sides, usmg a camers-bair 
pencil, with a solution of 2 grains 
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corrosive sublimate to an ounce of me- I 
tb>lated spirit. In tropical climates * 
tbe solution is generally used of tvrice ^ 
tbis strength There are several methods j 
of mounting them. Leases with a wavy 
surface and coriaceous texture are best 
stitched through the middle after they 
have been fastened on with an adhesive 
mixture Twigs of leguminous trees 
will often throw off their leaflets in dry- 
ing This may, in some measure, be 
prevented by dipping them in boiling 
water before drnng, or if the leaves are 
not ver\ rigid, oy using strong pressure 
at first, without the use of hot water. If 
the specimens ha\e to be frequently 
handled, the most satisfactory prepara- 
tion is Lepage’s fish glue, but a mixture 
of glue and paste, wnth carbolic acid 
added, is used in some large herbaria. 
The disadvantage of using glue, gum, or 
paste IS that it is necessary to have some 
of the leaves turned o\er so as to show 
the under surface of the leaf, and some 
of the flow’ers and seeds placed loose in 
envelopes on the same sheet for purposes 
of comparison or microscopic exami- 
nation Another plan is to use narrow 
slips of gummed stiff but thin paper, such 
as "very thin parchment paper. These 
strips are either gummed o\er the stems, 
etc , and pinched in round the stem with 
forceps, or passed through slits made 
in the sheet and fastened at the back. 
If the specimens are mounted on cards 
and protected in glass frames, stitching 
m the principal parts with gray thread 
produces a very satisfactory appearance. 

Hectograph Pads and Inks 

The hectograph is a gelatin pad used 
for duplicating letters, etc , by transfer 
The pad should have a tough elastic 
consistency, similar to that of a printer’s 
roller. The letter or sketch to be dupli- 
cated is written or traced on a sheet of 
heavy paper with an aniline ink (w’hich 
has great tinctorial qualities). When 
dry this is laid, inked side down, on 
the pad and subjected to moderate and 
uniform pressure for a few minutes. It 
may then be removed, when a copy of 
the original will be found on the pad 
which has absorbed a large quantity of 
the mk- The blank sheets are laid one 
by one on the paa, subjected to moderate 
pressure over the whole surface with a 
wooden or rubber roller, or with the 
hand, and lifted off by taking hold of 
Ihef comers and stripping thena gently 
with an even movement ^ If thiaris done 
too quickly tbe composition may be torn. 
Each succeeding copy thus made will 


be a little fainter than its predecessor. 
From 40 to 60 legible copies may be 
made When the operation is finished 
the surface of the pad should be gone 
o\er gentU wuth a wet sponge and the 
remaining ink soaked out The super- 
fluous moisture is then carefully wiped 
off, when the pad will be ready for 
another operation 

The pad or hectograph is essentially 
a mixture of glue (gelatin) and glycerine. 
This mixture has the property of remain- 
ing soft yet firm for a long time and of 
absorbing and holding certain coloring 
matters in such a way as to give them 
up slowly or in layers, so to speak, on 
pressure. 

Such a pad may be made by melting 
together 1 part of glue, £ parts of water 
and 4 parts of glycerine (all by weight, 
of course), evaporating some of the water 
and tempering the mixture with more 
glue or glycerine if the season or climate 
require The mass when of proper con- 
sistency, which can be ascertained by 
cooling a small portion, is poured into a 
shallow pan and allowed to set. Clean 
glue must be used or the mixture strained; 
and air bubbles should be removed by 
skimmmg the surface with a piece of 
card-board or similar appliance 

Variations of this formula have been 
proposed, some of which are appended: 


I 

— Glycerine 

ounces 


Gelatin . ... 

2 ounces 


Water. 

7J ounces 


Sugar - 

2 ounces 

II 

— Water . 

10 ounces 


Dextrin 

1§ ounces 


Sugar 

£ ounces ^ 


Gelatin 

15 ounce® ^ 


Glycerine 

15 ounces 


Zinc oxide 

1| ounces 

HI 

— Gelatin 

10 ounces 


Water 

40 ounces 


Glycerine 

120 ounces 


Barium sulphate 

S ounces 


The Tokacs patent compositioii, 
sides the usual ingredients, such as gdb- 
tin, glycerine, sugar, and gum, 
soap, and can therefore be washed oC 
much easier for new use. The smocdli^ 
ness of the surface is also incMafcsedt^ 
without showing more sticking 
with the first impressions. ^ At 

Hectograph Inks (see also ^ 

writing to copied by means 
beetograph is done cm good t 

an aniline ink. Formoias for 
ones are appended. It is said 
copies can be obtai»ed hom f 

the pur|de mk than with teller ^ 
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Purple. — 

I — Methyl violet . . ^ parts 

Alcohol . 2 parts 

Sugar . 1 part 

Glycerine . 4 parts 

* Water 24 parts 

Dissolve the violet in the alcohol 
mixed with the glycerine, dissolve the 
sugar in the water, mix both solutions 
II — A good purple hectograph ink is 
made as follows Dissolve 1 part methyl 
violet in 8 parts of water and add 1 part 
of glycerine Gently warm the solution 
for an hour, and add, when cool, J part 
alcohol Or take methyl violet, 1 part, 
water, 7 parts, and glycerine, 2 parts 


Black. — 


Methyl violet 

10 parts 

Nigrosin 

20 parts 

Glycerine 

30 parts 

Gum arable . 

5 parts 

Alcohol 

60 parts 

Blue. — 


Resorcin blue M 

10 parts 

Dilute acetic acid 

1 part 

Water 

85 parts 

Glycerine 

4 parts 

Alcohol 

10 parts 

Dissolve by heat. 


Red.— 


Fuchsin . . 

10 parts 

Alcohol 

10 parts 

Glycerine . . . 

10 parts 

Water 

50 parts 

Green. — 


Aniline green, water 


soluble 

15 parts 

Glycerine 

10 parts 

Water 

50 parts 

Alcohol 

10 parts 

Repairing Hectographs. 

— Instead 


of 


which IS not always successful, it is 
recommended to pour alcohol over the 
surface of the cleaned mass and to light 
it. After solidifying, the surface will 
be again ready for use. 

HEMOI^OIDS: 

See Piles. 

HERB yHIEGAR: 

See Vinegar. 

HIDES: 

See Leather. 

HIDE BOIJTO: 

See Veterinary Formulas. 


HIDE-CLEAirafG PROCESSES: 

See Cleaning Preparations and Meth- 
ods, 


HOARHOUm) CANDY: 

See Confectionery 

HOARSENESS, CREAM BON-BOJTS 
FOR : 

See Confectionery 

HOARSENESS, REMEDY FOR: 

See Cough and Cold Mixtures and Tur* 
pentine 


HONEY: 

Honey Clarifier.— For 3,000 parts of 
fresh honey, take 875 parts of water, 150 
parts of washed, dried, and pulverized 
charcoal, 70 parts of powdered chalk, 
and the whites of 3 eggs beaten m 90 
parts of water Put the honey and 
the chalk in a vessel capable of contain- 
ing J more than the mixture and boil for 
3 minutes, then introduce the charcoal 
and stir up the whole Add the whites 
of the eggs while continuing to stir, and 
boil again for 3 minutes Take from the 
fire, and after allowung the liquid to cool 
for a quarter of an hour, filter, and to 
secure a perfectly clear liquid refilter on 
flannel 

Detecting Dyed Honey — For the de- 
tection of artificial yellow dyestuff in 
honey, treat the aqueous yellow solution 
with hydrochloric acid, as well as with 
ammonia, also extract the dyestuff from 
the acid or ammoniacal solution by sol- 
vents, such as alcohol or ether, or con- 
duct the Arata wool test m the following 
manner Dissolve 10 parts of honey in 
50 parts of water, mix with 10 parts of a 
10 per cent potassium-bisulphate solu- 
tion and boil the woolen thread m this 
liquid for 10 minutes. 

HONEY WINE: 

See Mead. 

HONING: 

See Whetstones. 

HOOF SORES: 

See Veterinary Formulas. 

HOP BITTER BEER: 

See Beverages 

HOP SYRUP: 

See Essences and Extracts. 

HORN: ^ 

Artificial Horn. — To prepare artificial 
horn from compounds of nitro-cellulose 
and casein, by nardening them and re- 
moving their odor of camphor, the com- 
pounds are steeped in formaldehyde 
from several hours to as many days. 
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according to the thickness of the object 
treated "V^hen the formaldehyde has 
penetrated through the mass and dis- 
solved the camphor, the object is taken 
out of the liquid and dried Both the 
camphor extracted and the formalde- 
hyde used can be recovered by distilla- 
tion, and used over again, thus cheapen- 
ing the operation 

Behomers or Horn Bestroyers. — The 
foiloMing are recommended by the 
Board ol Agriculture of Great Britain 

Clip the hair from the top of the horn 
when the calf is from 2 to 5 dajs old 
Slightly moisten the end of a stick of 
caustic potash with water or sali\a (or 
moisten the top of the horn bud) and 
rub the tip of each horn firmly m ith the 
potash for about a quarter of a minute, 
or until a slight impression has been 
made on the center of the horn The 
horns should be treated in this way from 

to 4 times at inter\ais of 5 minutes If, 
during the mter\al of 5 minutes after one 
or more applications, a little blood ap- 
pears in the center of the horn, it will 
then only be necessary to gi\e another 
very slight rubbing v ith the potash 

The following directions should be 
careful] j" obser\ed The operation is 
best performed w hen the calf is under 5 
days old, and should not be attempted 
after the ninth day When not m use 
the caustic potash should be kept in a 
stoppered glass bottle in a ary place, as it 
rapidly deteriorates when exposed to the 
air One man should hold the calf w bile 
an assistant uses the caustic Roll a 
piece of tin foil or brown paper round 
the end of the stick of caustic potash, 
which is held by the fingers, so as not to 
inj’ure the hand of the operator Do 
not moisten the stick too much, or the 
caustic may spread to the skin around 
the horn and destroy the flesh For the 
same reason keep the calf from getting 
wet for some days after the operation. 
Be careful to rub on the center of the 
horn and not around the side of it 

Staining Homs . — A brown stain is 
Igiven to horns by covering them first 
with an aqueous solution of potassium 
ferrocyanide, drying them, and then 
treating with a hot dilute solution of 
copper sulphate A black stain can be 
produced in the following manner: 

After having finei^> sandpapered the 
horns, dissolve 50 to 60 grams of nitrate 
of silver in 1 ounce of distilled water. It 
will be colorless Dip a small brush in, 
and paint the horns where they are to be 
black. When dry, put them where the 
mm can shine on them, and you will find 


that they will turn j‘et black, and may 
then be polished 

To Soften Horn. — Lay the horn for 10 
days in a solution of water, 1 part; nitric 
acid, 3 parts, wood \unegar, 2 parts; 
tannin, 5 parts, tartar, Q parts, and zinc 
vitriol, ^2 5 parts 

HORN BLEACHES: 

See Bone and ory 

HORR, URITIHG GLASS WITH: 

See Adhesives 

HORSES, THE TREATMENT OF THEIR 
DISEASES : 

See Veterinary Formulas 

Household Formulas 

How to Lay Galvanized Iron Roofing. 
— The use of galvanized iron for general 
roofing work has increased greatly dur- 
ing the past few years It has many 
features which commend it as a roofing 
material, but difficulties have been ex- 
perienced by beginners as to the proper 
method of applying it to the roof The 
weight of material used is rather hea\y 
to permit of double seaming, but a meth- 
od has been e\ohed that is satisfac- 
tory Gahanized iron roofing can be 
put on at low cost, so as to be w^ater-tight 
and free from buckling at the joints 
The method does away with double 
seaming, and is considered more suitable 
than the latter for roofing purposes 
w herever it can be laid on a roof steeper 
than 1 to 12 

Gahamzed iron of No 28 and heavier 
gauges is used, the sheets being lap- 
seamed and soldered together in stnps 
in the shop the proper length to apply to 
the roof After the sheets are fastened 
together a IJ-mch edge is turned up the 
entire length of one side of the sheet, as 
indicated in Fig 1 This operation is 



FiQ 1 FIG. 2 



FIG 3 FiG 4 



FIG 5 FIG 6 


done with tongs having gauge pins set 
at the proper point. The second oper- 
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ation consists in turning a strip J inch 
wide toward the sheet, as shown in Fig 2 
This sheet is then laid on the roof, and a 
cleat about 8 inches long and 1 inch 
wide, made of galvanized iron, is nailed 
to the roof close to the sheet and bent 
over it, as shown in Fig 3. 

A second sheet ha^ung inches 
turned up is now brought against the 
first sheet and bent over both sheet and 
cleat, as shown in Fig. 4. The cleat is 
then bent backward over the second 
sheet and cut off close to the roof, as in 
Fig 5, after which the seams are drawn 
together by double seaming tools, as the 
occasion ^ aemands, and slightly ham- 
mered with a wooden mallet. The fin- 
ished seam is shown in Fig. 6. It will 
be seen that the second sheet of galvan- 
ized iron, cut i inch longer than the first, 
laps over the former, making a sort of 
bead which prevents water from driving 
in. Cleats hold both sheets firmly to the 
roof and are nailed about 12 inches 
apart. Roofs of this character, when 
laid with No. 28 gauge iron, cost very 
little more than the cheaper grades of 
tin, and do not have to be painted. 

Applications for Prickly Heat. — Many 
applications for this extremely annoying 
form of urticaria have been suggested 
and their efficacy strongly urged by the 
various correspondents of the medical 
press who propose them, but none of 
them seem to be generally efficacious. 
Thus, sodium bicarbonate in strong, 
aqueous solution, has long been a domes- 
tic remedy in general use, but it fails 
probably as often as it succeeds. A 
weak solution of copper sulphate has 
also been highly extolled, only to disap- 
point a very large proportion of those 
who resort to it. And so we might go 
on citing remedies which may sometimes 
give relief, but fail in the large proportion 
of cases. In this trouble, as in almost 
every other, the idiosyncrasies of the 
patient play a great part in the effects pro- 
duced by any remedy. It is caused, 
primarily by congestion of the capillary 
vessels of the skin, and anything that 
tends to relieve this congestion will give 
relief, at least temporarily. Among the 
newer suggestions are the following: 

Alcohol . . 333 parts 

Ether. ....... ... 333 parts 

Chloroform. . . . . . 333 parts 

* Menthol. 1 part 

Mix. Directions* Apply occasion- 
ally with a sponge. 

Among those things which at least 
assist one in bearing the affiietion is fre- 


quent change of underwear. The under- 
garments worn during the day should 
never be worn at night. Scratching or 
rubbmg should be avoided where pos- 
sible Avoid stimulating food and 
drinks, especially alcohol, and by all 
means keep the bowels in a soluble con- 
dition. 

Clea n ing and Polishing Lmoleum.— 
Wash the hnoleum with a mixture of 
equal parts of milk and water, wipe dry, 
and rub in the following mixture by 
means of a cloth rag Yellow wax, 5 
parts; turpentine oil, 11 parts; varnish, 

5 parts. As a glazing agent, a solution 
of a little yellow wax in turpentine oil is 
also recommended. Other polishing 
agents are: 

I. — Palm oil, 1 part; paraffine, 18, ker- 
osene, 4. 

II- — Yellow wax, 1 part; carnauba 
wax, 2; turpentine oil, 10; benzine, 5 

Lavatory Deodorant. — 

Sodium bicarbonate., a ounces 

Alum ^ ounces 

Potassium bromide. . . 4 ounces 

Hydrochloric acid enough. 

Water enough to make 4 pints 

To 3 parts of boiling water add the 
alum and then the bicarbonate. Intro- 
duce enough hydrochloric acid to dis- 
solve the precipitate of aluminum hy- 
drate which forms and then add the 
potassium bromide. Add enough water 
to bring the measure of the finished proi 
uct up to 4 pints. 

Removal of Odors from Wooden 
Boxes, Chests, Drawers, etc. — This is 
done by varnishing them with a solution 
of shellac, after the following manner: 
Make a solution of shellac, 1,000 parts; 
alcohol, 90 per cent to 95 per cent, 1,000 
parts; boric acid, 50 parts; castor oil, 50 
parts. The shellac is first dissolved in 
the alcohol and the acid and oil added 
afterwards. For the first coating use L 
part of the solution cut with from 1 to 2 
parts of alcohol, according to the porosity 
of the wood — ^the more porous the less* 
necessity for cutting. When the first 
coat is absorbed and dried in, repeat the 
application, if the wood is very porous, 
with the diluted shellac, but if of hard, 
dense wood, the final coating may be 
now put on, using the solution without | 
addition of alcohol. If desired, the solu- 
tion may be colored with any of the 
alcohol soluble aniline colors The sheh ^ 
lac solution, by the way, may be appHed , j 
to the outside of chests, etc , and finished . ^ 
off after the fashion of “French polish.’’' . 
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When used this way, a prior application 
of 2 coats of linseed oil is advisable 

Stendl Marking Ink that will Wash 
Out. — Triturate toother 1 part of fine 
soot and 2 parts of Prussian blue, -nith a 
little glycenne, then add 3 parts of gum 
arable "and enough glycerine to form a 
thin paste. 

Washing Fluid. — Take 1 pound sal 
soda, 4 pound good stone lime, and 5 
quarts "of ^ater; boil a short time, let it 
settle, and pour ofl the clear fluid into a 
stone jug, and cork for use; soak the 
white clothes overnight m simple water, 
wring out and soap wristbands, collars, 
and dirty or stained places. Have the 
boiler half filled with water just begin- 
ning to boil, then put in 1 common tea- 
cupful of fluid, stir and put m your 
clothes, and boil for half an hour, then 
rub lightly through one suds only, and 
all is complete. 

Starch Luster. — A portion of stearine, 
the size of an old fashioned cent, added 
to starch, J pound, and boiled with it for 
2 or 3 minutes, will add greatly to the 
beauty of linen, to which it may be ap- 
plied. 

To Make Loose Hails in Walls Rigid. — 
As soon as a nail driven in the wall be- 
comes loose and the plastering begins 
to break, it can be made solid and firm 
by the following process: Saturate a bit 
of wadding with thick dextrin or glue; 
wrap as much of it around the nail as 
possible and reinsert the latter in the 
hole, pressing it home as strongly as 
possible. Remove the excess of due or 
dextrin, wiping it cleanly ofl with a rag 
dii^d in clean water; then let drj. The 
naif will then be firmly fastened in place. 
If the loose plastering be touched with 
the glue and replaced, it will adhere and 
remain firm. 

How to Keep Lamp Burners in Order. 
— ^In the combustion of coal ofl a car- 
bonaceous residue is left, which attaches 
itself very firmly to the metal along the 
edge of the burner next the flame. This 
is especially true of round burners, 
where the heat of the flame is more in- 
tense than in flat ones, and the deposit of 
carbon, where not frequently removed, 
soon g€fts sufficiently heavy to interfere 
seriously with the movement of the wick 
up or down. The deposit may be 
scraped ofl with a knife blade, but a 
muen more satMsetory process of get- 
rid of it is as follows: Bis^ve so- 
^inn carbonate, 1 ^rt, in 5 or 0 parts of 
water, and in this no^ tbe burner for $ 


minutes or so. When taken out the 
burner will look like a new one, and acts 
like one, provided that the apparatus 
for raising and lowering the ’wiek has not 
previously been bent and twisted by at- 
tempting to force the wick pa:3t rough 
deposits. 

To Remove the Odor from Pasteboard. 
— Draw the pasteboard through a 3 per 
cent solution of viscose in '^^ater. The 
pasteboard must be calendered after dry- 
ing. 

To Remove Woody Odor — To get rid 
cf that frequently chiagreeabie smell in 
old chests, drawers, etc , paint the sur 
face over with the following mixture: 


Acetic ether 100 parts 

Formaldehyde 6 parts 

Acid, carbolic 4 parts 

Tmeture of eucalyp- 
tus leaves 60 parts 


!Mix. After applying the mixture ex- 
pose the article to the open air m the sun' 
light. 

To Keep Flies Out of a House. — Never 
allow a speck of food to remain uncov- 
ered in dining room or pantry any length 
of time after meals. Never leave rem- 
nants of food exposed that you intend 
for cat or hens. Feed at once or cover 
their food up a distance from the house. 
Let nothing decay near the house Keep 
your dining room and pantry windows 
open a few inches most of the time. 
Darken your room and pantry when not 
in use. If there should be an v flies they 
will go to the window when the room Is 
darkened, where they are easfly canglit, 
killed, or brushed out. 

An Easy Way to Wash a Heavy Com- 
fortable. — Examine the comfortable, and 
if you find soiled spots soap them and 
scrub with a small brush. Hang llie 
comfortable on a strong line and t®rn 
the hose on. When one side is washed 
turn and wash the other. The w&iMt 
forces its way through cotton and 
ing, making the comfortable as iiglil 
flufly as when new. Squeeze the ©ocneta 
and ends as dry as possible. 

Preservatioxi of Carpets. — Lay sheels 
of brown paper under the carpet. Thib 
gives a soft feeling to the foot, and by 
diminishing the wear adds longer *ife ^ 
the carpet; at the same time it lends ho 
keep away the air and renders the apart- 
ments warm. 

To Do Away wifli 

Make a rack by indtlng a sMf over ^ 
Idtchen sink, slaidinir il m that the 
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will drain off into the sink. Put a lattice 
railing about 6 inches high at the front 
and ends of the shelf so that dishes can 
be set against it on their edges without 
falling out Have 2 pans of hot water. 
Wash the dishes in one and rinse them in 
the other. Set them on edge in the rack 
and leave until dry. 

A Convenient Table. — 

Ten common-sized eggs weigh 1 
pound. 

Soft butter, the size of an egg, weighs 
1 ounce. 

One pint of coffee and of sugar weighs 
12 ounces. 

One quart of sifted flour (well heaped) 
weighs 1 pound 

One pint of best brown sugar weighs 
12 ounces. 

How to Make a Cellar Waterproof. — 
The old wall surface should be roughened 
and perfectly cleaned before plastering 
is commenced It may be advisable to 
put the first coat on not thicker than J 
inch, and after this has set it may be 
cut and roughened by a pointing trowel 
Then apply a second J-inch coat and 
finish this to an even and smooth sur- 
face. Proportion of plaster* One-half 
part slaked lime, 1 part Portland ce- 
ment, part fine, sharp sand, to be mixed 
well and applied instantly. 

Removing Old Wall Paper. — Some 
paper hangers remove old paper from 
walls by first dampening it with water in 
which a little baking soda has been dis- 
solved, the surface being then gone over 
with a “scraper’^ or other tool. How- 
over, the principle object of any method 
is to soften the old paste This may be 
readily accomplished by first wetting a 
section of the old paper with cold or 
tepid water, using a brush, repeating the 
wetting until the paper and paste are 
soaked through, when the paper may 
easily be pulled off, or, if too tender, may 
be scraped with any instrument of a 
chisel form shoved between the paper 
and the wall. The wall should then be 
washed with clean water, this operation 
being materially assisted by wetting the 
wall ahead of the washing. 

Stained Ceilings — ^Take unslaked white 
lime, dilute with alcohol, and paint the 
spots with it When the spots are dry — 
which will be soon, as the alcohol evapo- 
rates and the lime forms a sort of m- 
sidating layer — one can proceed painting 
with size color, and the spots will not 
show through again. 

To Overcome Odors in Freshly Papered 
Rooms. — After the windows and doors of 


such rooms have been closed, bring in 
red-hot coal and strew on this se'^ral 
handfuls of jumper berries. About 12 
hours later open all windows and doors 
so as to admit fresh air, and it will be 
found that the bad smell has entirely 
disappeared 

Treatment of Damp Walls . — 1 —A 
good and simple remedy to obMate this 
evil IS caoutchouc glue, which is pre- 
pared from rubber hose The walls to 
be laid dry are first to be thoroughly 
cleaned by brushing and rubbing off; 
then the caoutchouc size, which has been 
previously made liquid by heating, is ap- 
plied with a broad brush in a uniform 
layer — about 8 to 12 inches higher than 
the wall appears damp — and finally 
paper is pasted over the glue when the 
latter is still sticky. The paper vill at 
once adhere very firmly Or else, apply 
the liquefied glue in a uniform layer 
upon paper (wall paper, caoutchouc paper, 
etc ) Upon this, size paint may be ap- 
plied, or it may be covered with vail 
paper or plaster 

If the caoutchouc size is put on with 
the necessary care — i e , it all damp 
spots are covered with it — the wall is 
laid dry for the future, and no peeling off 
of the paint or the wall paper needs to be 
apprehended In cellars, protection 
from dampness can be had in a like 
manner, as the caoutchouc glue adheres 
equally well to all surfaces, whether 
stone, glass, metal, or wood 

II — The walls must be well cleaned 
before painting If the plaster should 
be worn and permeated with saltpeter 
in places it should be renewed and 
smoothed These clean surfaces are 
coated twice with a water-glass solution, 
1 1, using a brush ana allowed to dry 
well Then they are painted 3 times 
with the following mixture: Dissolve 
100 parts, by weight, of mastic in Iff 
parts of absolute alcohol; pour l,00ff 
parts of water over 200 parts of isinglass; 
allow to soak for 6 hours, heat to solution 
and add 100 parts of alcohol (50 per 
cent) Into this mixture pour a hot 
solution of 50 parts of ammonia in 25ff 
parts of alcohol (50 per cent), stir well, 
and subsequently add the mastic solu- 
tion and stand aside warm, stirring dili- 
gently After 5 minutes take away 
from the fire and painting may be com- 
menced. Before ^ a fresh application,, 
however, the solution should be removed* 

When this coating has dried complete- 
] ly it is covered with oil or varnish paint 
preferably the latter. In the same man- 
I ner the exudation of so-called saltpeter 
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in fresh masonry or on the exterior of 
facades, etc , may be prevented^ size 
paint or lime paint being employed in- 
stead of the oii-varmsh paint. New 
walls which are to be painted i;\ill give 
off no more saltpeter after 2 or 3 appli- 
cations of the ismglass solution, so tnat 
the colors of the wall paper '^lii not be 
injured either. ^ Stains caused by smoke, 
soot, etc., on ceilmgs of rooms, kitchens, 
or corridors which are difficult to co\er 
up with size paint, may also be com- 
pletely isolated by applying the -warm 
ismglass solution 2 or 3 times The 
size paint is, of course, put on only after 
complete drying of the ceilings 

To Protect Papered Walls from Ver- 
min. ^ — It is not infrequent that when the 
wall paper becomes defective or loose in 
papered rooms, vermin, bed bugs, ants, 
etc, will breed behind it In order to 
prevent this evil a little colocynth pow’der 
should be added to the paste used for 
hanging the paper, m the proportion of 
50 or 60 parts for 3,0{K) parts. 

Care of Refrigerators. — See that the 
sides or walls of all refrigerators are oc- 
casionally scoured with soap, or soap 
and slaked lime. 

Bust Preventers. — Against the bene- 
ficial effects to be observed in the use 
of most preparations we must place the 
following bad effects The great smooth- 
ness and shppenness of the boards dur- 
ing the first few days after e\ery appli- 
cation of the dressing, wffiich forbids the 
use of the latter on steps, floors of gymna- 
sia, dancing floors, etc. The fact that 
the oil or grease penetrates the soles of 
the boots or shoes, the hems of ladies’ 
dresses, and things accidentally falling 
to the floor are soued and spotted Be- 
sides these there is, especially during the 
first few days after application, the dirty 
dark coloration which the boards take 
on after pro^acted use of the oils. 
Finally, there is the considerable cost of 
any process, especially for smaller rooms 
and apartments. In scboclrooms and 
railroad waiting rooms and other places 
much frequented by children and others 
wearing shoes set with iron, the boards 
soon become smooth from wear, and for 
such places the process is not suited 

According to other sources of infor- 
mation, these evil tendencies of the appli- 
cation vanish altogether, or are reduced 
to a minimum, if (1) entirely fresh, or at 
least, not rancid oils be used; (2) if, after 
each oiling, a few days be allowed to 
elapse before using the chamber or hall, 
and finally (3), if resort is not had to 


costly foreign special preparations, but 
German goods, procurable at wholesale 
in any quantitj, and at \ery low figures. 

The last ad\ice tto use low'-pnced 
preparations) seems sensible since accord- 
ing to recent e\periments, none of the 
oils experimented upon possess any es- 
pecial advantages over the others 

An overwhelming majority of the 
laboratories for examination have given 
a verdict in fav’or of oil as a dust-sup- 
pressing application for floors, and have 
expressed a desire to see it in univerisai 
use. The following is a suggestion put 
forth for the use of various preparations: 

This dust-absorbmg agent has for its 
object to take up the dust in sweeping 
floors, etc, and to prevent its develop- 
ment The production is as follows: 
Mix in an intimate manner 12 parts, by 
weight, of mineral sperm oil with 88 
parts, by w eight, of Roman or Portland 
cement, adding a few drops cf mirbane 
oil. Upon stirring a uniform paste forms 
at first, which then passes into a greasy, 
sandy mass This mass is sprinkled 
upon the surface to be swept and cleaned 
of dust, next going over it with a broom 
or similar object m the customary man- 
ner, at which operation the dust will 
mix with the mass. The preparation 
can be used repeatedly. 

HOW TO FLUFF THE HAIR: 

Hair can be fluffed and made to stand 
out well from the head, even without 
curling, by brushmg it with an outward 
twust of the wrist Qiat lifts the hair m> 
from the scalp For this brushmg divme 
the hair into strands and go over the 
head in a circle, then begm further up 
and continue until all the hair has been 
lifted and lightened If this style of 
brushmg is kept up daily, or even several 
times a w’eek, the straightest and 
stringiest of hair soon becomes dry and 
easy to puff out from the face. 

HYBROMETER ARB ITS USE. 

Fill the tall cylinder or test glass with 
the spirit to be tested and see that it is of 
the proper temperature (60° F ) Should 
the thermometer indicate a higher tem- 
perature wrap the cylinder in cloths 
which have been dipped in cold water 
until the temperature fails to the required 
demc. If too low a temperature m 
indicated, reverse the process, wng 
warm instead of cold applieaticmia* 
When 60° is reacb^ note the speolhs 

S avity on ^ the floating hydrometer* 
ive the cylinder filled to flie top and foofe 
across the tqp of the liq^ at tte marh <m 
the hydrmneter. This is to ppeduife mm 
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incorrect reading by possible refraction 
in the glass cylinder. 


HYGROMETERS A10> HYGRO- 
SCOPES: 


Paper Hygrometers. — Paper hygrom- 
eters are made by saturating white blot- 
ting paper with the following liquid and 
then nanging up to dry: 


Cobalt chloride . . 1 ounce 

Sodium chloride . . J ounce 
Calcium chloride.. .. 75 grams 

Acacia . J ounce 

Water 3 ounces 


The amount of moisture in the atmos- 
phere is roughly indicated by the chang- 
ing color of the papers, as follows: 

Rose red ... , ram 

Pale red . . . very moist 

Bluish red moist 

Lavender blue . nearly dry 

Blue , .. very dry 


Colored Hygroscopes — These instru- 
ments are often compo-^ed of a flower or 
a figure, of light muslin or paper, im- 
mersed in one of the following solutions: 


I — Cobalt chloride . 1 part 

Gelatin ... 10 parts 

Water . . . 100 parts 

The normal coloring is pink, this color 
changes into violet m medium humid 
weather and into blue in very dry 
weather. 


11. ■ — Cupric chloride. . 1 part 

Gelatin,... 10 parts 

Water 100 parts 

The color is yellow in dry weather. 

Ill — Cobalt chloride. ... 1 part 

Gelatin ... 20 parts 

Nickel oxide . . 75 parts 

Cupric chloride ... 25 parts 

Water . . . 200 parts 

The color is green in dry weather. 


HYOSCYAMXJS, AHTIDOTE TO; 
See Atropine. 


weight. A block 10 x 10 x 6 weighs 20 
pounds. This simple method can be 
easily applied, and it may serve to re- 
move unjust suspicions, or to detect 
short weight 

To Keep Ice in Small Quantities.— To 
keep ice from melting, attention is called 
to an old preserving method The ice 
IS cracked with a hammer between 2 
layers ot a strong cloth Tie over a com- 
mon unglazed flower-pot, holding about 
2 to 4 quarts and placed upon a porce- 
lain dish, a piece of white flannel in such 
a manner that it is turned down funnel- 
like into the interior of the pot without 
touching the bottom. Placed in this 
flannel funnel the cracked ice keeps for 
days 

ICE FLOWERS. 

Make a 2 per cent solution of the best 
clear gelatin m distilled water, filter, and 
flood the filtrate over any surface which 
it IS desired to ornament Drain off 
slightly, and if the weather is sufficiently 
cold, put the plate, as nearly level as pos- 
sible, out into the cold air to freeze In 
fieezmg, water is abstracted from the 
colloidal portion, which latter then as- 
sumes an efflorescent form, little flowers, 
with exuberant, graceful curves of crys- 
tals, showing up as foliage, from all over 
the surface. To preserve in permanent 
form all that is necessary is to flood them 
with absolute alcohol This treatment 
removes the ice, thus leaving a lasting 
framework of gelatin which may be 
preserved indefinitely. In order to do 
this, as soon as the gelatin has become 
quite dry it should be either varnished, 
flowed with an alcoholic solution of clear 
shellac, or the gelatin may be rendered 
insoluble by contact, for a few moments, 
with a solution of potassium bichromate, 
and subsequent exposure to sunlight. 


ICE: 

See also Refrigeration. 

Measimng the Weight of Ice. — A 
dose estimate of the weight of ice can 
be reached by multiplying together the 
length, breadth, and thickness of the 
block in inches, and dmdingthe product 
by 30 will be very closely the 

weight i ounds Thus, if a block is 
IGxlOx'h ^he product is 900, and this 
iEvided by 30 gives 30 pounds as correct 


INCUBATOR TO FUMIGATE: 

For best results, an incubator should 
not only be deaned thoroughly before it 
is used, but it should also be fumigated. 
Get a formaldehyde candle from a drug 
store. Set it m the incubator Light it 
and dose the door almost tight The 
fumes will kill aU the germs that may be 
lodging there and this will better your 
chances of getting a good hatch. Air 
incubator two days before setting eg^ 
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mK ERABICATORS: 

See Cleaning Preparations and Meth- 
ods 

IGmxmO COMPOSITION. 

Eight parts of powdered manganese, 
10 parts of amorpnous phosphorus, and 
5 parts of glue The glue is soaked in 
w'ater, dissohed in the heat, and the 
manganese and the phosphorus stirred m, 
so that a thinly liquid paste results, which 
IS applied by means of a brush Allow 
to dry well. This, being free from sul- 
phur, can be apphed on match-boxes. 

Inks 

BLUEPRINT INKS. 

J — Por red-writing fluids for blue- 
prints, take a piece oi common tv ashing 
soda the size of an ordinary bean, and 
dissolve it m 4 tabiespoonfuls of ordinary 
red-writing ink, to make a red fluid 
To keep it from spreading too much, use 
a fine pen to apply it with, and write fast 
so as not to allow too much of the fluid 
to get on the paper, for it will continue 
eating until it is dry. 

n. — For red and white solutions for 
writing on blueprints, dissolve a crystal 
of oxdate of potash about the size of 
a pea in an ink-bottle full of water. 
This will give white lines on blueprints; 
other potash solutions are yellowi^. If 
this shows a tendency to run, owing to 
too great strength, add more water and 
thicken slightly with mucilage. Mix 
this with red or any other colored ink 
about half and half, and wntmg may be 
done on the blueprints in colors corre- 
sponding to the inks used. 

III. — Add to a small bottle of water 
enough washing soda to make a clear 
white line, then add enough gum arabic 
to it to prevent spreading and making 
ragged lines. To make red lines dip the 
pen in red ink and then add a little of 
the solution by means of the quill. 

IV. — For white ink, grind zinc oxide 
fine on marble and incorporate with it 
a mucilage made with gum tragacanth. 
Thin a little for use. Add a little oil of 
cloves to prevent mold, and shake from 
time to time. 

V. ~A fluid which is as good^ as any 
for writing white on bluepnnts is made 
of equal parts of sal soda and water. 

VI. — -Mix equal parts of borax and 
water. 

Both th^se fluids, V and VI, must be 
used with a fine-pointed pen; a pea with 
a blunt point wm not work wdL 


BRAWIHG mKSz 

Blue Ruli n g Ink. — Good vitriol, 4 
ounces; mciigo, 1 ounce. Puhenze the 
indigo, add it to the vitriol, and let it 
stand exposed to the air for 6 days, or 
until dissolved; then fill the pots* with 
chalk, add fresh gall, J gill, boiling it 
before use. 

Black Ruling Ink. — Take good black 
ink, and add gall as for blue Bo not 
cork it, as this prevents it from turning 
black. 

Carbon Ink. — Bissohe real India ink 
in common black ink, or add a small 
quantity of lampblack preTuously heated 
to redness, and ground perfectly smooth, 
TV ith a small portion of the ink. 

Carmine. — ^The ordinary solution of 
carmine m ammonia water, after a short 
time m contact tv ith steel, becomes black- 
ish red, but an ink may be made that 
TV ill retain its brilliant carmine color to 
the last by the following process, given by 
Dingier: Triturate 1 part of pure car- 
mine with 1,5 parts of acetate of ammonia 
solution, Tvith an equal quantity of dis- 
tilled water in a porcelain mortar, and 
allow the whole to stand for some time. 
In this way, a portion of the alumina, 
which is combined Tvith the carmine dye, 
is taken up by the acetic acid of the am- 
monia salt, and separates as a precim- 
tate, while the pure pigment of tse 
cochineal remains^ dissolved in the ball- 
saturated ammonia. It is now filtered 
and a few drops of pure white sugar* 
syrup added to thicken it. A solution 0i 
gum arabic cannot be used to thickem ^ 
since the ink still contains some aedie 
acid, which would coagulate the 
sorine, one of the constituents of the 
gum. 

liquid Indelible Drawing Ink.-— 
solve, by boiling, £ parts of blond 
yellow) shellac m 1.6 parts, by wei^ly 
of sal ammoniac, 16®, tv ith 10 parts^ by 
weight, of distilled water, and filter 
solution through a Tvoolen cloth. Now 
dissolve or grind 0 5 parts, by weight, of 
shellac solution with 0.01 pa^ by 
weight, of carbon black. Also disbol^ 
.03 ^ parts of nigrosin in 0 4 piarts 
distilled water and pour both 
together. The mixture is aSowed 
settle for £ days and the ready mb ia' 
drawn ofl from the sediment. 

GIA^, CELBBIBIB, AHB 

jms: 

See also Etching. 

Most inks for wOi also 
cdlulold aruf the The 
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I and II are the most widely known 
recipes, 

I — In 500 parts of water dissolve 36 
parts ot sodium fluoride and 7 parts of 
sodium sulphate In another vessel 
dissolve m the same amount of water 14 
parts of zinc chloride and to the solution 
add 56 parts of concentrated hydro- 
chloric acid To use, mix equal vol- 
umes ot the two solutions and add a little 
India ink, or, m the absence of this, rub 
up a little lampblack with it It is 
scarcely necessary to say that the mix- 
ture should not be put in glass containers, 
unless they are well coated internally 
with parainne, wax, gutta-percha, or 
some similar material. To avoid the 
inconvenience of keeping the solutions in 
separate bottles, mix them and preserve 
m a rubber bottle. A quill pen is best to 
use in wTiting with this preparation, but 
metallic pens may be used, if quite clean 
and new. 

II. —In 150 parts of alcohol dissolve 
^0 parts of rosin, and add to this, drop 
by drop, stirring continuously, a solution 
of 35 parts of borax in 250 parts of water. 
This being accomplished, dissolve in the 
solution sufficient methylene blue to give 
It the desired tint. 

Ink for Writing on Glazed Cardboard. 
— The following are especially recom- 
mended for use on celluloid: 

I — Dissolve 4 drachms of brown 
shellac in 4 ounces of alcohol. Dissolve 
7 drachms of borax in 6 ounces of dis- 
tilled water. Pour the first solution 
slowly into the second and carefully mix 
them, after which add 12 grains of 
aniline dye of the desired color. Violet, 
blue, green, red, yellow, orange, or 
black aniline dyes can be used. 

Such inks may be used for writing on 
bottles, and the glass may be cleaned 
with water without the inscription being 
impaired. 

II — Ferric chloride 10 parts 

Tannin . . 15 parts 

Acetone . . 100 parts 

Dissolve the ferric chloride in a por- 
tion of the acetone and the tannin in the 
residue, and mix the solutions. 

Ill- — Dissolve a tar dyestuff of the 
desired color in anhydrous acetic acid 

Indelible Inks for Glass or Metal. — 
Schobel recommends the following inks 
for marking articles of glass, glass slips 
for microscopy, reagent flasks, etc , in 
black: 

I. — Sodium silicate . 1 to 2 parts 

liquid India ink . 1 part 


For white: 

II — Sodium water glass 3 to 4 parts 
Chinese white 1 part 

Instead of Chinese white, a sufficient 
amount of the so-called permanent 
white (barium sulphate) may be used 
The containers for these inks should be 
kept air-tight. The writing m either case 
is not attacked by any reagent used in 
microscopical technique but may be 
readily scraped away with a knife The 
slips or other articles should be as near 
chemically clean as possible, before at- 
tempting to write on them 

According to Schuh, a mixture of a 
shellac solution and whiting or precipi- 
tated chalk answers very well for mark- 
ing glass Any color may be mixed with 
the chalk. If the glass is thoroughly 
cleaned with alcohol or ether, either a 
quill pen or a cameFs-hair pencil (or a 
fresh, clean steel pen) may be used. 

Ink on Marble. — Ink marks on marble 
may be removed with a paste made by 
dissolving an ounce of oxalic acid and 
half an ounce of butter of antimony in a 
mt of rain water, and adding sufficient 
our to form a thin paste Apply this to 
the stains vith a brush, allow it to re- 
main on 3 or 4 days and then wash it off. 
Make a second application, if necessary. 

Perpetual Ink. — I — Pitch, 3 pounds; 
melt over the fire, and add of lampblack, 
I pound; mix well 

II — Trinidad asphaltum and oil of 
turpentine, equal parts. Used in a 
melted state to fill in the letters on tomb- 
stones, marbles, etc Without actual 
violence, it will endure as long as the 
stone itself 

Ink for Steel Tools. — Have a rubber 
stamp made with white letters on a black 
ground Make up an ink to use with this 
stamp, as follows. 

Ordinary rosin, J pound; lard oil, 1 
tablespoorfful , lampblack, 2 tablespoon- 
fuls; turpentine, 2 tablespoonfuls. Melt 
the rosin, and stir in the other ingredients 
in the order given. When the mk is cold 
it should look hke ordinary printers’ ink 
Spread a little of this ink over the pad 
and ink the rubber stamp as usual, and 
press it on the clean steel — saw blade, 
for instance Have a rope of soft putty, 
and make a border of putty around the 
stamped design as close up to the letter- 
ing as possible, so that no portaon of the 
steel inside the nng of putty is exposed 
but the lettering Then pour into the 
putty ring the etching mixture, composed 
of 1 ounce of nitric acid, 1 ounce of muri- 
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atic acid, and 12 ounces of water. Allow 
it to rest for only a minute, draw off the 
acid with a glass or rubber syringe, and 
soak up the last trace of acid with a 
moist sponge Take off the putty, and 
•^^ipe off the design with potash solution 
hrst, and then with turpentine, and the 
30 b IS done. 

Wntmg on Ivory, Glass, etc. — Nitrate 
of siher, 3 parts, gum arabic, 20 parts, 
distilled water, 30 parts Dissolve the 
gum arabic m two-thirds of the '^ater, 
and the nitrate of silver m the other 
third. Mix and add the desired color. 

Writing on Zmc (see also Horti- 
cultural Inks) — Take 1 part sulphate of 
copper (copper vitriol), 1 part chloride 
of potassium, both dissohed m 35 parts 
viater With this blue liquid, writing or 
drawing may be done with a common 
steel pen upon zmc which has been 
polished bright with emery paper After 
the writing is done the plates are put 
in water and left m it for some time, 
then taken out and dried The wanting 
will remain intact as long as the zinc 
If the writing or drawing should be 
brown, 1 part sulphate of iron (green 
vitriol) is added to the above solution. 
The chemicals are dissolved in warm 
w’ater and the latter must be cold before 
it can be used. 

GOLD mK. 

1. — The best gold ink is made by rub- 
bing up gold leaf as thoroughly as pos- 
sible with a little honey. The honey is 
then washed away with water, and the 
finely powdered gold leaf left is mixed to 
the consistency of a writing ink with weak 
gum W’ater. Everything depends upon 
the fineness of the gold powder, i. e , 
upon the diligence with w’hich it has been 
worked with the honey Precipitated 

f old is finer than can be got by any rub- 
mg, but its color is w’rong, being dark 
brown. The above gold ink should be 
used with a quill pen. 

n . — An imitation gold or bronze ink 
is composed by grinding 1,000 parts of 
powdered bronze of handsome color 
with a varnish prepared by boiling to- 
gether 500 parts of nut oil, 200 parts of 
garlic, 500 parts of cocoanutod, 100 parts 
of Naples yellow, and as much of sienna. 

HORUCIJLTXJIIAL INK. 

I. — Chlorate of platinum^ J ounce; 
soft water, 1 pint. Dissolve and pre- 
serve it in glass. Used with a clean 
quill to write on zinc labels. It almost 
immediately turns black, and cannot be 


remo-^ed by w’ashing The addition of 
gum and lampblack, as recommended m 
certain books, is unnecessary, and even 
prejudicial to the quality of the ink. 

II — Yerdigris and sal ammoniac, of 
each § ounce, le\igated lampblack, ^ 
ounce, common \megar, J pint, mix 
thoroughh Used as the last, for either 
zmc, iron, or steel 

III — Blue vitriol, 1 ounce; sal am- 
moniac, h ounce (both in powder); vine- 
gar, i pint; dissolve A little lamp- 
black or vermilion may be added, but 
it IS not necessary Lse No. I, for iron, 
tm, or steel plate 

INDELIBLE INKS. 

These are also frequently called water- 
proof, incorrodible, or indestructible 
inks Thev are empiojed for writing 
labels on bottles containing strong acids 
and alkaline solutions They may be 
employed wuth stamps, tjpes*or stencil 
plates, by which greater neatness will be 
secured than can be obtained wuth either 
a brush or pen. 

The following is a superior prepara- 


tion for laundry use 

Aniline oil 85 parts 

Potassium chlorate 5 parts 

Distilled water 44 parts 

Hydrochlonc acid, 
pure (specific grav- 
ity, 1 124) ^ 68 parts 

Copper chloride, pure 6 parts 


Mix the amiine oil, potassium chlor- 
ate, and 26 parts of the water and heat 
in a capacious vessel, on the wrater bath, 
at a temperature of from 175° to 195° E., 
until the chlorate is entirely dissolved, 
then add one-half of the hydrochlonc 
and continue the heat until the mixture 
begins to take on a darker color Dis- 
solve the copper chloride in the residue 
of the water, add the remaining hydro- 
chloric acid to the solution, and add the 
whole to the liquid on the water bath, 
and heat the mixture until it acquires a 
fine red-violet color Pour into a fiask 
with a well-fitting ground-glass stopper, 
close tightly and set aside for several 
days, or until it ceases to throw down a 
precipitate When this is the case, pour 
off the clear liquid into smaller (one 
drachm or a drachm and a half) con- 
tainers. 

This ink must be used with a quill pea, 
and is especially good for linen or eo&oa 
fabrics, but does not answer so wdl im 
silk or woolen goods. When first napi, 
it appears as a pale red, but on wasbii^ 
with soap or aitabes, or on exposure w 
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the air, becomes a deep, dead black. 
The following is a modification of the 
foregoing: 

Blue Indelible Ink. — This ink has the 
reputation of resisting not only water 
and oil, but alcohol, oxalic acid, alkalies, 
the chlorides, etc It is prepared as fol- 
lows: Dissolve 4 parts of gum lac m 36 
parts of boiling water carrying 2 parts 
of borax. Filter and set aside Now 
dissolve 2 parts of gum arable in 4 parts 
of water and add the solution to the 
filtrate. Finally, after the solution is 
^uite cold, add 2 parts of powdered 
indigo and dissolve by agitation Let 
stand for several hours, then decant, and 
put in small bottles 

Red Indelible Inks. — By proceeding 
according to the following formula, an 
intense purple-red color may be pro- 
duced on fabrics, which is indelible m 
the customary sense of the word: 

1. — Sodium carbonate 3 drachms 

Gum arable 3 drachms 

Water . ... 12 drachms 

2. ' — PI atinic chloride . . 1 drachm 

Distilled water . 2 ounces 

$. — Stannous chloride. 1 drachm 

Distilled water 4 drachms 

Moisten the place to be written upon 
with No. 1 and rub a warm iron over it 
until dry; then write with No 2, and, 
when dry, moisten with No 3. An 
intense and beautiful purple-red color is 
porduced in this way. A very rich 
purple color — the purple of Cassius — 
may be produced by substituting a solu- 
tion of gold chloride for the platmic 
chloride in the above formula 

Crimson Indelible Ink. — 

The following formula makes an indehble 
crimson ink: 

Silver nitrate . . 50 parts 

Sodium carbonate, 

crystal 75 parts 

Tartaric acid. . 16 parts 

Carmine . . 1 part 

Ammonia water, 

strongest. . . 288 parts 

Sugar, white, crystal- 
lized ..... . 36 parts 

Gum arabic, pow- 
dered 60 parts 

Distilled water, 
quantity suSicient 
to make. . . 400 parts 

Dissolve the silver mtrate and the 
sodium carbonate separately, each in a 
portion of the distilled water, mix the 
solutions, collect the precipitate on ^ 


filter, wash, and put the washed preciph 
tate, still moist, into a mortar To tbis 
add the tartaric acid, and rub together 
until effervescence ceases Now, dis- 
solve the carmine in the ammonia water 
(which latter should be of specific grav- 
ity 882, or contain 34 per cent of am- 
moma), filter, and add the filtrate to the 
Sliver tartrate magma in the mortar 
Add the sugar and gum arabic, rub up 
togollicp and add gradually, with con- 
agiEalion, sufficient distilled water 
to make 400 parts. 

^ Gold Indelible Ink.— Make two solu- 
tions as follows: 

1. — Chloride of gold and 


sodium . . 1 part 

Water 10 parts 

Gum . 2 parts 

2. — Oxalic acid . , 1 part 

Water 5 parts 

Gum 2 parts 


The cloth or stuff to be written on 
should be moistened with liquid No 2 
Let dry, and then write upon the pre- 
pared place with liquid No 1, using 
preferably a quill pen Pass a hot iron 
over the mark, pressing heavily 

INDIA, CHIRA, OR JAPAN INK, 

Ink by these names is based on lamp- 
black, and prepared in various ways. 
Many makes flow less easily from the 
pen than other inks, and are less durable 
than ink that writes paler and afterwards 
turns black. The ink is usually unfitted 
for steel pens, but applies well with a 
brush. 

I — Lampblack (finest) is ground 
to a paste with very weak liquor of 
potassa, and this paste is then diffused 
through water slightly alkalized with po- 
tassa, after which it is collected, washed 
with clean water, and dried; the dry 
powder is next levigated to a smooth, 
stiff paste, with a strong filtered decoc- 
tion of carrageen or Irish moss, or of 
quince seed, a few drops of essence of 
musk, and about half as much essence 
of ambergris being added, by way of 
perfume, toward the end of the process; 
the mass is, lastly, molded into cakes, 
which are ornamented with Chinese 
characters and devices, as soon as they 
are dry and hard 

II — A weak solution of fine gelatin 
is boiled at a high temperature m a 
digester for 2 hours, and then in an omi | 
vessel for 1 hour more. The liquid 
next filtered and evaporated to a proper 
consistency, either in a steam- or sa% ^ 
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water bath It is, lastly, made into a 

E aste, as before, 'with lampblack which 
as been previously heated to dull red- 
ness in a well-closed crucible Xeither 
of the above gelatinizes m cold ■weather, 
like the ordinary imitations 

To Keep India Ink Liquid. — If one has 
to work with the ink for some time, a 
small piece should be dissolved in warm 
water and the tenth part of glvcenne 
added, which mixes intimately with the 
ink after shaking for a short time India 
ink thus prepared will keep very well m 
a corked bottle, and if a black jelly 
should form in the cold, it is quickly dis- 
solved by heating The ink flows weli 
from the pen and does not wipe. 

IIIK POWDERS AKD LOZEKGES. 

Any of these pow’ders may, by the ad- 
dition of mucilage of gum arabic, be 
made into lozenges or buttons — the “ink 
buttons’* or “ink stones’* in use abroad 
and much affected by travelers 

The following makes a good service- 
able black ink, on macerating the pow^- 
der in 100 times its weight of ram or 
distilled water for a few days: 

I — Powdered gallnuts . 16 parts 
Gum arable . 8 parts 

Cloves . . 1 part 

Iron sulphate 10 parts 

Put into an earthenware or glass 
vessel, cover with 100 parts of ram or 
distilled water, and set aside for 10 days 
or 2 weeks, gnmg an occasional shake 
the first 3 or 4 days. Decant and bottle 
for use 

The following is ready for use instant- 
ly on being dissolved in winter: 

IL — Aleppo gallnuts .. . 84 parts 
Dutch Madder. - . 6 parts 

Powder, mix, moisten, and pack into 
the percolator. Extract with hot water, 
filter, and press out. To the filtrate add 
4 parts of iron acetate (or pyroacetate) 
and 21 parts of tincture of indigo Put 
* into the water bath and evaporate to dry- 
ness and powder the dry residue. 

LITHOGRAPHIC IRKS, 

These are for writing on lithographic 
stones or plates: 

I. — Mastic (in tears), 8 ounces; shel- 
lac, 12 ounces; Venice turpentine, 1 
ounce. Melt together, add wax, 1 
pound; tallow, 6 ounces When dis- 
m^ved, add hard tallow soap (in shav- 
ings), 6 ounces; and when tne whole is 
peirfeclly combined, add lampMack, 4 
oiiiiCaffiS* Mix well, cool a little end then 


pour it into molds, or upon a slab, and 
when cold cut it into square pieces. 

II (Lastevne) — Dry tallow’ soap, 
mastic iin tears), and common soda Cm 
fine powderj, oi each, 30 parts, shellac, 
130 parts, lampblack, 12 parts* Mix as 
indicated m Formula I 


MARKING OR LABELIRG IRKS: 

Black Marking Inks. — 

I — Borax . 60 parts 

Shellac ISO parts 

Boiling water 1,000 parts 

Lampblack, a sufficient quantity 
Dissolve the borax m the water, add 
the shellac to the solution and stir until 
dissolved Rub up a little lampblack 
with sufficient of the liquid to Kirm a 
paste, and add the rest of the solution a 
little at a time and with constant rubbing. 
Test, and if not black enough, repeat the 
operation To get the best effect — a 
pure jet-black — the lampblack should he 
purified and freed from the calcium 
phosphate always present in the com- 
mercial article to the extent, frequently, 
of 85 to 87 per cent, by treating with 
hydrochloric acid and washing with 
water, 

n. — An ink that nothing -wili bleach is 
made by mixing pyrogalHc acid and sul- 
phate of iron in eoual parts. Particu- 
larly useful for marking labels on bottles 
containing acids Varnish the label 
after the ink is dry so that moisture wlli 
not affect it. 


COLORED MARKING INKS: 


Eosine Red. — 

Eosine B . - • ^ • 

Solution of mercuric 
chloride 

Mucilage of acacia . . 
Rectified spirit 
Oil of lavender 
Distilled water 


1 drachm 

2 drachms 
2 drachms 
4 ounces 

1 drop 
8 ounces 


Dissolve the eosine in the solution and 
2 ounces of water, add the mucilage, and 
mix, then the oil dissolved in the 
and finally make up. 

Orange. — 

Aniline orange . . 1 dradmai 

Sugar . . 2 dradbpmj|( 

Distilled water to 4 oniieeis 


Hire. — 

I. — Resorcin blue. ...... 1 dradhm 

Distilled water. 6 drawdinss 


Mix and aatate occas^aalj fof 
hours, adds 
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Hot distilled water . 24 ounces 

Oxalic acid . 10 grams 

Sugar . i ounce 

Shake well This and other aniline 
inks can be perfumed by rubbing up a 
drop of attar of rose with the sugar be- 
fore dissolving it in the hot water 

II — A solid blue ink, or marking 
paste, to be used with a brush for sten- 
ciling, IS made as follows Shellac, 2 
ounces, borax, 2 ounces, water, 25 
ounces, gum arabic, 2 ounces, and ul- 
tramarine, sufficient Boil the borax 
and shellac m some of the water till they 
are dissolved, and withdraw from the 
fire When the solution has become 
cold, add the rest of the 25 ounces of 
water, and the ultramarine When it is 
to be used with the stencil, it must be 
made thicker than when it is to be 
applied with a marking brush 

III — In a suitable kettle mix well, 
stirring constantly, 50 parts of liquid 
logwood extract (80 per cent) with 3 
parts of spirit previously mingled with 1 
part of hydrocnloric acid, maintaining a 
temperature of 68° F Dissolve 5 parts 
of potassium chromate in 15 parts of 
boiling water; to this add 10 parts of 
hydrochloric acid, and pour this mixture, 
after raising the temperature to about 
86° F , very slowly and with constant 
stirring into the kettle Then heat the 
whole to 185° F This mass, which has 
now assumed the nature of an extract, is 
stirred a little longer, and next 15 parts of 
dextrin mixed with 10 parts of fine 
white earth (white bole) are added 
The whole is well stirred throughout 
Transfer the mass from the kettle into a 
crusher, where it is thoroughly worked 
through 

PRINTING INKS. 

Black printing inks owe their color to 
finely divided carbon made from lamp- 
black, pine- wood, rosin oil, etc , ac- 
cording to the quality of the ink desired 
The finest inks are made from fiame- 
lampblack. There are, however, cer- 
tain rec^uirements made of all printing 
inks alike, and these are as follows 
The ink must be a thick and homoge- 
neous liquid, it must contain no solid 
matter but finely divided carbon, and 
every drop when examined microscopic- 
ally must appear as a clear liquid con- 
taining black grains uniformly distrib- 
uted 

The consistency of a printing ink must 
be such that it passes on to the printing 
rollers at the proper rate. It will be 


obvious that various consistencies are 
demanded according to the nature of the 
machine used by the printer For a 
rotary machine which prints many thou- 
sands of copies an hour a much thinner 
ink will be necessary than that required 
for art printing or for slow presses As 
regards color, ordinary printing ink 
should be a pure black For economy’s 
sake, however, newspaper printers often 
use an ink so diluted that it does not look 
deep black, but a grayish black, espe- 
cially in large type. 

The question of the time that the ink 
takes to dry on the paper is a very impor- 
tant one, especially with ink used for 
printing newspapers which are folded 
and piled at one operation If then the 
mk does not dry very quickly, the \vhole 
impression smudges and “sets off” so 
much that it becomes illegible in places 
Although it IS essential to have a quick 
drying mk for this purpose, it is danger- 
ous to go too far, for a too quickly drying 
ink would make the paper stick to the 
forms and tear it A last condition which 
must be fulfilled by a good printing ink 
is that it must be easy of removal from 
the type, which has to be used again 

No one composition will answer every 
purpose and a number of different inks 
are required Makers of printing inks 
are obliged, therefore, to work from de- 
finite recipes so as to be able to turn 
out exactly the same mk again and again 
They make newspaper mk for rotary 
presses, book-printing inks, half-tone 
inks, art inks, etc As the recipes have 
been attained only by long, laborious, 
and costly experiments, it is obvious that 
the makers are not disposed to commu- 
nicate them, and the recipes that are 
offered and published must be looked 
upon with caution, as many of them are 
of little or no value. In the recipes 
given below for printing inks, the only 
intention is to give hints of the general 
composition, and the practical man will 
easily discover what, if any, alterations 
have to be made in the recipe for his 
special purpose 

Many different materials for this man- 
ufacture are given m recipes, so many, 
in fact, that it is impossible to discover 
what use they are m the mk The fol- 
lowing is a list of the articles commonly 
m use for the manufacture of printing 
ink 

Boiled linseed oil, boiled without 
driers 

Rosin oil from the dry distillation of 
rosin 

Rosin itself, especially American pine 
rosin. 
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Soap, usually rosm-soap, but occa- J 
sionaily ordinary soap 

Lampblack and various other pig- 
ments 

By the most time-honored method, 
linseed oil was very slowh heated over 
an open fire until it ignited It was 
allow’ed to burn for a time and then ex- 
tinguished by putting a Iid on the pot. 
In this way a liquid was obtained of a 
dark brown or black color with par- I 
tides of carbon, and with a consistency ' 
varving with the period of heating, being I 
thicker, the longer the heating was con- ! 
tinued If necessary, the liquid wras 
then thinned with unboiled, or onlj very ' 
slightly boiled, linseed oil Lampblack 
in the proper quantitv was added and the 
mixture was finally rubbed up on a stone 
in small quantities at a time to make it “ 
uniform 

j 

Boiling the Linseed Oil. — This process, 
although it goes by the name of boiling, ' 
IS not so in the proper sense of the word, i 
but a heating having for its object an i 
initial oxidation of the oil, so that it will ! 
dry better Linseed oil is a type of the 
drving oils, those w^hich when exposed in 
thin coats to the air absorb large quan- 
tities of oxygen and are thereby con- 
verted into tough, solid sheets Laving 
properties very similar to those of soft 
India rubber The process goes on much 
faster with the aid of heat than at the or- 
dinary temperature, and the rate at 
which the boded oil wdl dry in the ink 
can be exactly regulated by heating it for 
a longer or shorter time. Prolonged 
heating gives an od which will dry very 
quickly on exposure in thin coats to the 
air, the shorter the heating the more 
slowly wdl the ink afterw'ards made with 
the od dry 

Lmseed od must always be boiled in 
vessels where it has plenty of room, as 
the oil soon sw’elis up and it begins to de- 
compose so energetically at a particular 
temperature that there is considerable 
risk of its boding over and catching fire 
Various contrivances have been thought 
-out for boding large quantities of the od 
w'lth safety, such as pans with an outlet 
pipe in the side, through which the od 
escapes when it nses too high instead of 
over the edge of the pan, and fires built 
on a trolley running on rads, so that they 
can at once be moved from under the 
pan if there is any probability of the 
latter boiling over The best apparatus 
for preparing thickened linseed oil is 
undoubtedly one in which the oil offers a 
very large surface to the air, and on that 
account requires to be moderately heated 


only The od soon becomes very thick 
under these conditions and if necessary 
can be diluted to anv required consist- 
ency with unboiled oif 

In boding lmseed oil down to the 
proper thickness by the old method there 
are tw’o points demanding special atten- 
tion One IS the liabilitv of the oil to bod 
over, and the other consists m the devel- 
opment of large q uantities of v apor, most- 
ly of acroleine, which have a most power- 
ful and disagreeable smell, and an intense 
action upon the eves The attendant 
must be protected from these fumes, and 
the boding must therefore be done where 
there is a strong draught to take the 
fumes as fast as they are produced. 
There are various contrivances to cope 
with boding over. 

Savage’s Printing Ink. — Pure balsam 
of copaiba, 9 ounces, lampblack, 3 ounces, 
indigo and Prussian blue, each 5 drachms, 
drachms, Indian red, f ounce; vellow 
soap, 3 ounces Mix, and grind to the 
utmost smoothness 

Toning Black Inks. — Printers* inks 
consisting solely of purified lampblack 
and vehicle give, of course, impressions 
which are pure black It is, however, 
well known that a black which has to a 
practiced eye a tinge of blue in it looks 
much better than a pure black. To 
make such an ink many makers mix the 
lampblack with a blue pigment, wrhich is 
added m very fine powder before the first 
grinding. Prussian blue is the pigment 
usually chosen and gives very attractive 
results Prussian blue is, however, not 
a remarkable stable substance, and is 
very apt to turn brown from the forma- 
tion of feme oxide Hence an ink made 
with Prussian blue, although it may look 
very fine at first, often assumes a dull 
brown hue in the course of time Ex- 
cellent substitutes for Prussian blue are 
to be found in the Induhne blues These 
are very fast dyes, and inks tinted with 
them do not change color As pure in- 
digo IS now made artificially and sold at 
a reasonable price, this extremely fast 
dye can also be used for tinting inks made 
with purified lampblack 

To Give Bark Inks a Broace m 
Changeable Hue. — ^Dissolve 1| pon^ls 
gum shellac m 1 gallon fi5 per eenl 
alcohol or cologne spinis for honr^ 
Then add 14 ounces aniline red* IjcI it 
stand a few hours longer, when it will fee 
ready for use. Add this to good iJne, 
feiacK, or other dark ink, as needed wm 
quantlti^ to suit, when carefully 
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they will be found to have a rich bronze 
or changeable hue 

Quick Dryer for Inks Used on Book- 
binders^ Cases. — Beeswax, 1 ounce, 
gum arable (dissolved in sufficient acetic 
acid to make a thin mucilage), J ounce, 
brown japan, J ounce Incorporate 
with 1 pound of good cut ink. 


INKS FOR STAMP PADS. 

The ink used on vulcanized rubber 
stamps should be such that when ap- 
plied to a suitable pad it remains suffi- 
ciently fluid to adhere to the stamp At 
the same time the fluidity should cease 
by the time the stamp is pressed upon an 
absorbing surface such as paper For- 
merly these inks were made by rubbing 
up pigments in fat to a paste. Such inks 
can hardly be prevented, however, from 
making impressions surrounded by a 
greasy mark caused by the fat spreading 
in the pores of the paper Now, most 
stamping inks are made without grease 
and a properly prepared stamping ink 
contains nothing but glycerine and coal- 
tar dye As nearly ail these dyes dis- 
solve in hot glycerine the process of 
manufacture is simple enough The 
dye, fuchsine, methyl violet, water blue, 
emerald green, etc , is put into a thin 
porcelain dish over which concentrated 

f lycerine is poured, and the whole is 
eated to nearly 212® F with constant 
stirring It is important to use no more 
glycerine than is necessary to keep the 
dye dissolved when the ink is cold. If 
the mass turns gritty on cooling it must 
be heated up with more glycerine till 
solution is perfect 

In dealing with coal-tar dyes insoluble 
in glycerine, or nearly so, dissolve them 
first in the least possible quantity of 
strong, hot alcohol Then add the glyc- 
erine and heat till the spirit is evapo- 
rated. 

To see whether the ink is properly 
made spread some of it on a strip of 
cloth and try it with a rubber stamp 
On paper, the separate letters must be 
quite sharp and distinct. If they run 
at the edges there is too much glycerine 
in the ink and more dye must be added 
to it. If, on the contrary, the impres- 
sion is inffistmct and weak, the ink is too 
thick and must be diluted by carefully 
add ng glycerine 

i^|ii|ine colors are usually employed 
tinting agents The following is 
til formula, the product being a 


as t 
a t; 
bla 


fi 


rosm. 
der. . 


S parts 
15 parts 


Alcohol . . 15 parts 

Glycerine 70 parts 

Dissolve the nigrosm in the alcohol 
add the glycerine previously mixed with 
the water, and rub well togeiher 

Nigrosm is a term applied to several 
compounds of the same series which 
differ in solubility In the place of 
these compounds it is probable that a 
mixture would answer to produce black 
as suggested by Hans Wilder for making 
writing ink His formula for the mix- 
ture IS 

II — Methyl violet 3 parts 

Bengal green 5 parts 

Bismarck green 4 parts 

A quantity of this mixture should be 
taken equivalent to the amount of nigro- 
sin directed These colors are freely 
soluble in water, and yield a deep green- 
ish-black solution. 

The aniline compound known as 
brilliant green answers in place of Bengal 
green As to the permanency of color of 
this or any aniline ink, no guarantee is 
offered There are comparatively few 
coloring substances that can be con- 
sidered permanent even in a qualified 
sense Among these, charcoal takes a 
foremost place Lampblack remains 
indefinitely unaltered This, ground 
very finely with glycerine, would yield 
an ink which would perhaps prove serv- 
iceable in stamping; but it would be 
liable to rub off to a greater extent than 
soluble colors which penetrate the paper 
more or less. Perhaps castor oil would 
prove a better vehicle for insoluble color- 
ing matters Almost any aniline color 
may be substituted for nigrosm in the 
foregoing formula, and blue, green, red, 
purple, and other inks obtained In- 
soluble pigments might also be made to 
answer as suggested for lampblack. 

The following is said to be a cushion 
that will give color permanently It 
consists of a box filled with an elastic 
composition, saturated with a suitable 
color. The cushion fulfils its purpose for 
years without being renewed, always con- 
tains sufficient moisture, which is drawn 
from the atmosphere, and continues to 
act as a color stamp cushion so long as a 
remnant of the mass or composition 
remains in the box or receptacle This 
cushion or pad is too soft to be self-sup- 
porting, but should be held in a low, flat 
pan, and have a permanent cloth cover. 

Ill — The composition consists prdf- 
erably of 1 part gelatin, 1 part water, 
6 parts glycerine, and 6 paits coloring 
matter. A suitable black color can be* 
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made from the folio'w mg materials • One 
part gelatin glue, 3 parts lampblack, 
aniline black, or a suitable quantity of 
logwood extract, 10 parts of ghcerme, 

1 part absolute alcohol, 2 parts -water, ‘ 
1 part Venetian soap, part sahc\hc 
acid For red, blue, or Molet One part ‘ 
gelatin glue, 2 parts aniline of desired 
color, 1 part absolute alcohol, 10 parts ‘ 
ghcerme, 1 part Venetian soap, and J- 
part salicylic acid 

The following are additional recipes ' 
used for this purpose ' 

IV — Mi\ and dissohe 2 to 4 drachms ^ 
anilme violet, 15 ounces alcohol, 15 
ounces gh cerine The solution is poured 
on the cushion and rubbed in with 

a brush The general method of pre- 
paring the pad is to swell the gelatin 
with cold w’ater, then boil and add the 
glycerine, etc 

V — Mix well 16 pounds of hot lin- 
seed oil, 3 ounces of powdered mdigo, or 
a like quantity of feerim blue, and 8 
pounds of lampblack For ordinary 
hign-stampmg an ink without the indigo 
might be used By substituting ultra- 
marine or Prussian blue for the lamp- 
black, a blue “mk” or paint would 
result 

Inks for Hand Stamps. — As an excip- 
ient for oily inks, a mixture of castor 
oil and crude oleic acid, m parts varying 
according to the coloring material used, 

IS admirable. The following are ex- 
amples. 

Black — Oil soluble nigrosin and crude 
oleic acid m equal parts. Add 7 to 8 
parts of castor oiL 

Red . — Oil soluble anilme red, 2 parts, 
crude oleic acid, 3 parts; castor oil, 
from 30 to 60 parts, according to the in- 
tensity of color desired 

Red — Dissolve J ounce of carmine in 
3 ounces strong water of ammonia, and 
add 1 drachm of glycerine and | ounce 
dextrin. 

Blue — Rub 1 ounce Prussian blue wuth 
enough water to make a perfectly smooth 
paste, then add 1 ounce dextrin, incor- 
porate it well, and finally add sufficient 
water to bring it to the proper consis- 
tency 

Blue. — Oil soluble aniline blue, 1 part: 
crude oleic acid, 3 parts; castor oil, SO 
to 33 parts. j 

Vtoki — ‘Alcohol, 15 ounces; glycer- | 
ine, 15 ounces; anilme violet, 3 to 4 ^ 
chtachms. Mix, dissolve, pour the solu- 
lion on the cushion, and dab on mth a 
hrmlu , 


Color Stamps for Rough Paper. — It 
has hitherto been impossible to get a 
satisfactory application for printing with 
rubber stamps on rough paper Fatty 
\ chicles are necessary for such paper, 
and they injure the India rubber ft is 
said, however, that if the rubber is first 
soaked m a solution of glue, and then m 
one of tannm, or bichromate of potash, 
it becomes impervious to the oils or fats. 
Gum arable can be substituted for the 
glue. 

Indelible Hand-Stamp Ink. — 

I — Copper sulphate 30 parts 

Aniline chlorate 20 parts 

Rub up separately to a fine po-wder, 
then carefully mix, and add 10 parts of 
dextrin and incorporate Add 5 parts 
of glycerine and rub up, adding water, a 
little at a time, until a homogeneous 
Mscid mass is obtained An aniline 
color IS produced m the material, which 
boiling does not destroy 


II — Sodium carbonate 33 parts 

Glycerine 85 parts 

Gum arable, m pow’- 
der . 30 parts 

Silver nitrate 11 parts 

Ammonia water 30 parts 


Venetian turpentine 10 parts 
Triturate the carbonate of sodium, 
gum arable, and glycerine together. In 
a separate flask dissolve the silver nitrate 
in the ammonia water, mix the solution 
with the triturate, and heat to boilings 
when the turpentine is to be added, wim 
constant stirring After stamping, ex- 
pose to the sunlight or use a hot iron* 
The quantity of glycerine may be varied 
to suit circumstances 

White Stamping Ink for EmbroMexj,— 
Zme white . 3 draehiwl 

Mucilage . , 1 drachm 

Water . 6 drachm® 

Triturate the zme white with a snuH 
quantity of water till quite smooth, thm 
add the mucilage and the remainder ^ 
the water. 

STENCIL INKS. 

I —’Dissolve 1 ounce of gum arable ha 
6 ounces water, and strain. This is l^he 
mucilage For Black Color use 
black, powdered, and ground with 
mucilage to extreme fineness; for 
ultramanne is used m the same mannrr; 
for Qreen^ emerald green, for 
flake white, for Red, vernuiioii, lake; mt 
carmine; for Yellow^ chrome 
When ground too thick they am 
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with a little water. Apply with a small 
brush. 

II. — Triturate together 1 pint pine 
soot and 2 pints Prussian blue with a 
little^ glycerine, then add 3 pints gum 
arable and sufficient glycerine to form a 
thin paste. 

Blue Stencil Inks — The basis of the 
stencil inks commonly used vanes to 
some extent, some preferring a mixture 
of pigments with oils, and others a 

watery shellac basis. The basis 

I. — Shellac . 2 ounces 

Borax . IJ ounces 

Water ... 10 ounces 

Boil together until 10 ounces of solu- 
tion IS obtained. The coloring: 

Prussian blue 1 ounce 

China clay . h ounce 

Powdered acacia . | ounce 

Mix thoroughly and gradually incor- 
porate the shellac solution 

II — Prussian blue . 2 ounces 

Lampblack 1 ounce 

Gum arabic 3 ounces 

Glycerine, sufficient. 

Triturate together the dry powders 
and then make into a suitable paste with 
glycerine 

Indelible Stencil Inks. — I — Varnish 
such as IS used for ordinary printing ink, 
1 pound, black sulphuret of mercury, 1 
pound, nitrate of silver, 1 ounce; sul- 
phate of iron, 1 ounce; lampblack, 2 
tablespoonfuls. Grind all well together; 
thin with spirits tui pentine as desired 

II — Sulphate of manganese, 2 parts; 
lampblack, 1 part; sugar, 4 parts, all in 
fine powder and triturated to a paste in 
a Httie water 

III — Nitrate of silver, J ounce, water, 
f ounce. Dissolve, add as much of the 
strongest liquor of ammonia as will 
dissolve the precipitate formed on its 
first addition Then add of mucilage, 
1 J drachms, and a little sap green, syrup 

buckthorn, or finely powdered indigo, 
to color This turns black on being 
held near the fire, or touched with a hot 
iron. 

vSYlVEPATHETIC IKKIS: 

Table of Substances Used in linking 
Sympathetic Inks. — 

For writing and for bringing out the 
writing: 

Cobalt chloride, heat 

Cobalt acetate and a httle saltpeter, 
beat. 


Cobalt chloride and nickel chloride 
mixed, heat 

Nitric acid, heat. 

Sulphuric acid, heat. 

Sodium chloride, heat 
Saltpeter, heat 

Copper sulphate and ammonium, 
chloride, heat 

Sliver nitrate, sunlight 
Gold trichloride, sunlight. 

Ferric sulphate, infusion of gallnuts- 
or ferrocyanide of potassium 

Copper sulphate, ferrocyanide of 
potassium 

Lead vinegar, hydrogen sulphide 
Mercuric nitrate, hydrogen sulphide 
Starch water, tincture of iodine or 
iodine vapors 

Cobalt nitrate, oxalic acid. 

Fowler’s solution, copper nitrate 
Soda lye or sodium carbonate, phenol- 
phthaleine 

A sympathetic ink is one that is in- 
visible when written, but which can be 
made visible by some treatment Com- 
mon milk can be used for writing, and 
exposure to strong heat will scorch and 
render the dried milk characters visible. 

The following inks are developed by 
exposure to the action of reagents 

I — Upon writing with a very clear 
solution of starch on paper that contains- 
but httle sizing, and submitting the dry 
characters to the vapor of iodine (or 
passing over them a weak solution of 
potassium iodide), the writing becomes 
blue, and disappears under the action 
of a solution of hyposulphite of soda. 
(1 m 1,000) 

II — Characters written with a weak 
solution of the soluble chloride of plati- 
num or indium become black when the 
paper is submitted to mercurial vapor. 
This ink may be used for marking linen, 
as it is indelible 

III — Sulphate of copper in very dilute 
solution will produce an invisible wntmg, 
which may be turned light blue by vapors 
of ammonia. 

IV — Soluble compounds of antimony 
will become red by hydrogen sulphide 
vapor, 

V — Soluble compounds of arsenic 
and of peroxide of tin will become yellow 
by the same vapor. 

VI. — An acid solution of iron chlonde 
is diluted until the writing is invisible 
when dry. This writing has the prop- 
erty of becoming red by sulphocyanide 
vapors (arising from the action of sul- 
phuric acid on potassium sulphocyanide 
in a long-necked flask), and it disappear® 
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by ammonia, and may alternately be 
made to appear and disappear by these 
two \apors 

VII — Write with a solution of paraf- 
fine m benzol When the soKent has 
evaporated, the parafiine is imisible, but 
becomes visible on being dusted with 
lampblack or powdered graphite or 
smoking over a candle flame. 

VIII — Dissohe 1 part of a lead salt, 
0 1 part of uranium acetate, and the same 
quantity of bismuth citrate m 100 parts 
of water Then add, drop by drop, a 
solution of sal ammoniac until the whole 
becomes transparent Afterwards, mi\ 
with a few’ drops of gum arabif To 
reveal the characters traced with this ink, 
expose them to the fumes of sulphuric 
acid, w’hich turns them immediately to a 
dark brown. The characters fade aw’ay 
in a few minutes, but can be renewed by 
a slight washing with 'very dilute nitric 
acid 

TYPEWRITER RIBBON INKS. 

I — Take vaseline (petrolatum) of high 
boiling point, melt it on a w'ater bath or 
slow’ fire, and incorporate by constant 
stirring as much lamp or powciercd drop 
black as it will take up without becom- 
ing granular If the vaseline remains 
in excess, the print is liable to have a 
greasy outline, if the color is in excess, 
the print will not be clear. Reinoie the 
mixture from the fire, and while it is 
eoohng mix equal parts of petroleum, 
benzine, and rectified oil of turpentine, m 
which dissolve the fatty ink, introduced 
in small portions, by constant agitation 
The \olatile solvents should be in such 
quantity that the fluid ink is of the con- 
sistence of fresh oil pamt One secret of 
success lies in the proper application of 
the ink to the ribbon Wind the ribbon 
on a piece of cardboard, spread on a 
table several layers of newspaper, then 
unwind the ribbon in such lengths as 
may be most convenient, and lay it flat 
on the paper Apply the mk, after agi- 
tation, by means of a soft brush, and 
rub it w’eli into the interstices of the rib- 
bon with a toothbrush Hardly anj ink 
should remain visible on the surface 
For colored inks use Prussian blue, red 
lead, etc., and especially the aniline 
eolors 

II.— Aniline black ... § ounce 

Pure alcohol ... 15 ounces 

Concentrated glycer- 
ine . 15 ounces 

Dissolve the aniline black in the alco- 
liol, and add the glycerine. Ink as be- 


fore The aniline inks containing glyc- 
erine are copying inks 

III — Alcohol 2 ounces 

Anilme color Jounce 

Water 2 ounces 

Glycerine 4 ounces 

Dissoi\e the aniline m the alcohol and 
add the water and glycerine. 

IV — Castor oil 2 ounces 

Ca-s'-ia Oil 4 ounce 

Carbolic acid 4 ounce 

Warm them together and add 1 ounce 
of aniline color Indelible typewriter 
inks may’ be made by using lampblack 
m place of the anilme, mixing it with soft 
petrolatum and dissolving the cooled 
mass in a mixture of equal parts of ben- 
zine and turpentine 

COLORING AGENTS: 

Red. — 

I — Bordeaux red, OS 15 parts 
Anilme red, OS 15 parts 
Crude oleic acid 45 parts 
Castor oil enough to make 1,000 
parts 

Rub the colors up with the oleic acid, 
add the oil, warming the whole to 100® 
to 110® F (not higher), under constant 
stirring If the color is not sufficiently 
intense for your purposes, rub up a tnfie 
more of it with oleic acid, and add it to 
the mk Bv a little experimentation you 
can get an mk exactly to your desire in 
the matter 

Blue -Black. — 

II — Aniline black, OS 5 parts 
Oleic acid, crude , 5 parts 

Castor oil, qu«intity sufficient to 
100 parts. 

Violet. — 

III — Aniline violet, O. S . S parts 
Crude oleic acid 5 parts 

Castor oil, quantity sumcient to 
100 parts. 

The penetration of the ink may be 
increased ad libitum by the addition of a 
few drops of absolute alcohol, or, better, 
of benzol. 

Reinkmg. — For remking riblions use 
the following recipe for black. One onn^ 
aniline black, 15 ounces pure grain 
alcohol; 15 ounces concentrated 
erine Dissolve the aniline blacky i® 
the alcohol and then add the glycerine. 
For blue use Prussian blue, and for red 
use red lead instead of the aniline black. 
This ink is also good for rubber 
pads- 
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WRITING INKS. 

The common writing fluids depend 
mostly upon galls, log'wood, or aniline 
tor coloring. There are literally thou- 
sands of formulas A few of the most re- 
hable have been gathered together here 

I — Aleppo galls (well bruised), 4 
ounces, clean soft water, 1 quart, mac- 
erate in a clean corked bottle for 10 
days or a fortnight or longer, with fre- 
quent agitation, then add of gum arabic 
(dissolved in a wineglassful of water), 
IJ ounces; lump sugar, ^ ounce. Mix 
well, and afterwards further add of 
sulphate of iron (green copperas crushed 
small), IJ ounces. Agitate occasionally 
for a or 3 days, when the ink may be 
decanted for use, but is better if the 
whole IS left to digest together for ^ or 3 
weeks. When time is an object, the 
whole of the ingredients may at once be 
put into a bottle, and the latter agitated 
daily until the ink is made, and boiling 
water instead of cold water may be em- 
ployed Product, 1 quart of excellent 
ink, writing pale at first, but soon turn- 
mg intensely black. 

n. — Aleppo galls (bruised), 12 pounds; 
soft water, 6 gallons. Boil in a copper 
vessel for 1 hour, adding more water 
to make up for the portion lost by evap- 
oration; strain, and again boil the galls 
with water, 4 gallons, for J hour; strain 
off the liquor, and boil a third time 
with water, gallons, and strain Mix 
the several liquors, and while still hot 
add of green copperas (coarsely pow- 
dered), 4§ pounds; gum arabic (bruised 
small), 4 pounds Agitate until dis- 
solved, and after defecation strain through 
a hair sieve, and keep in a bunged cask 
for use. Product, 12 gallons 

III. — Aleppo galls (bruised), 14 
pounds; gum, 5 pounds Put them in a 
small cask, and add boiling soft water, 
15 gallons. AUow the whole to macer- 
ate, with frequent agitation, for a fort- 
night, then further add of green cop- 
peras, 5 pounds, dissolved m water, 7 
pints. Again mix well, and agitate the 
whole once daily for 2 or 3 weeks Prod- 
uct, 15 gallons. 

Brown Ink. — I — To make brown ink, 
use for coloring a strong decoction of 
Im, fli(‘ 'h.i Je may be varied by the 
riddiliO'i of a little weak solution 
of bichromate of potash 

II — A strong decoction of logwood, 
with a very little bichromate of potash. 

Blue Ink — To make blue ink, sub- 
stitute for the black coloring sulphate of 


indigo and dilute it with water till it pro- 
duces the required color 

Anticorrosive or Asiatic Ink.— I — . 
Galls, 4 pounds; logwood, 2 pounds, 
pomegranate peel, 2 pounds, soft water,' 
5 gallons. Boil as usual, then add to 
the strained, decanted cold liquor, 1 
poimd of gum arabic, lump sugar or si^ar 
candy, J pound; dissolved in water, 3 
pints Product, 4§ gallons. Writes pale, 
but flows well from the pen, and soon 
darkens 

II — Bruised galls, 14 pounds; gum, 
5 pounds Put them in a small cask’ 
and add of boiling water, 15 gallons' 
Allow the whole to macerate, with fre- 
quent agitation, for 2 weeks, then 
further add green copperas, 5 pounds, 
dissolved in 7 pints water Again mix 
'well, and agitate the whole daily for 2 or 
3 weeks. 

Blue-Black Ink. — Blue Aleppo galls 
(free from insect perforations), 4^ ounces, 
bruised cloves, 1 drachm; cold water,* 
40 ounces, purified sulphate of iron, 
1 J ounces ; pure sulphuric acid (by 
measure), 35 minims; sulphate of in- 
digo (in the form of a paste), which 
should be neutral, or nearly so, 1 ounce 
The weights used are avoirdupois, and 
the measures apotheca^les^ Place the 
galls, then bruised with the cloves, in a 
50-ounce bottle, pour upon them the 
water, and digest, often daily shaking 
for a fortnight Then filter through 
paper in another 50-ounce bottle. Get 
out also the refuse galls, and wrmg out 
of it the remaining liquid through a 
strong, clean linen or cotton cloth, into 
the filter, in order that as little as possible 
may be lost. Next put in the iron, dis- 
solve completely, and filter through 
aper. Then the acid, and agitate 
riskly. Lastly, the indmo, and thor- 
oughly mix by sjhaking- Pass the whole 
through paper; j*ust filter out of one bot- 
tle into another until the operation is 
finished. 

Note. — No gum or sugar is proper 
and on no account must the acid be 
omitted. When intended for copying, 
5J ounces of galls is the quantity On 
the large scale this fine ink is made by 
percolation. 

Colored Inks. — Inks of culor^ 

may be made from a strong (Jcroc*!.* <»f 
the ingredients used in djiung, 
with a little alum or other substance used 
as a mordant, and gum arabic Any ol 
the ordinary water-color cakes employed 
in drawing diffused through water may 
also be used for colored ink 
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COPYING WK, 


This IS usually prepared by adding a 
little sugar to ordinary black ink, which 
for this purpose should be \er} rich m 
color, and preferably made galls pre- 
pared hy heat, \\riting executed ^ith 
this ink may be copied within the space 
of d or 6 hours, by passing it through a 
copying press in contact "ftith thin, un- 
sized paper, slightly damped, enclosed 
between 2 sheets of thick oiled or waxed 
paper, when a reversed transcript will be 
obtained, ’w hich will read in proper order 
w hen the back of the copy is turned up- 
wards In the absence of a press a copy 
may be taken, when the ink is good and 
the writing very recent, by rolling the 
sheets, duly arranged on a ruler, o\er the 
surface of a flat, smooth table, employing 
as much force as possible, and a\oidmg 
any slipping or crumbling of the paper 
Another method is to pass a warm flat- 
iron o\er the paper laid upon the xvrit- 
mg The following proportions are em- 
ployed * 

I — Sugar candy or lump sugar, 1 
ounce, or molasses or moist sugar, l\ 
ounces, rich black mk, H pints, dis- 
solve 

II — Malt wort, 1 pint; evaporate it to 
the consistence of a syrup, and then dis- 
solve it in good black mL, pints 

III — Solazza juice, 2 ounces, mild 
ale, i pint; dissolve, strain, and triturate 
with lampblack (previously heated to 
dull redness in a covered vessel), J ounce, 
when »the mixture is complete, add of 
strong black, 1| pints, mix w’cil, and in 
2 or 3 hours decant the clear 

After making the above mixtures, 
they must be tried with a common steel 
pen, and if they do not flow’ freely, some 
more unprepared mk should be added 
until they are found to do so 


Alizarine Blue. — In 20 parts of fuming 
sulphuric acid dissolve 5 parts of indigo, 
and to the solution add 100 parts of ex- 
tract of aqueous myrobalous and 10 5 
parts iron filings or turning shavings 
Finally add: 

Gum arable. ... 15 parts 

Sugar. ^ . . 7.5 parts 

Sulphuric acid, 66® 

B ... 10 5 parts 

Aniline blue .. . 1.5 parts 

Carbolic acid ... 05 parts 

Mirobalan extract to make 1,000 
parts. 

^ This ink when first used has a bluish 
tint, afterwards becoming black. 

Alizarixm Green. — In 100 parts of 
aqueoiis extract of gail apples dissolve; 


Iron sulphate 
Copper sulphate 
Sulphuric acid 
Sugar 

Wood Vinegar, recti- 
fied 

Indigo carmine 


30 parts 
0 5 parts 
2 parts 
S parts 

50 parts 
SO parts 


Copying Ink for Copying Without a 
Press. — An ordinary thin- pa per copying 
book may be used, and the copving done 
by transferrence It is onJj necessary 
to place the page of writing in the letter 
book, just as one w’ould use a leaf of blot- 
ting paper The superfluous ink that 
would go into the blotting paper goes on 
to the leaf of the letter book, and show- 
ing through the thin paper gives on the 
other side of the leaf a perfect transcript 
of the letter Any excess of ink on the 
page, either of the letter or of the copy- 
ing paper, is removed by placing a sheet 
of blotting paper betw een them, and run- 
ning one’s hand flrmly over the whole in 
the ordinary manner This ready tran- 
scription is accomplished by using ink 
which dries slowly Obviously the ink 
must dry sufficiently slowly for the 
characters at the top of a page of writing 
to remain wet w’hen the last line is being 
written, while it must dr} sufijcicniiy to 

C reel ude any chance of the copied page 
eing smeared while subsequent pages 
are being covered The drying must 
also be sufficiently rapid to prevent the 
characters “setting off,” as printers term 
it, from one page on to another after 
folding The formula for the requisite 
ink is very simple 

Reduce by evaporation 10 volumes of 
any good ink to 6, then add 4 volumes 
of giveenne Or manufacture some ink 
of nearly double strength, and add to anj 
quantity of it nearly an equal volume of 
gljcenne. 


Gold Ink. — Mosaic gold, 2 parts, gmw 
arable, 1 part; rubbed up to a proper 
condition. 


Green Ink. — ^A good, bright grDe% 
aniline ink may be made as follows: 
Aniline green (solu- 
ble) ....... 2 parts 

Glycerine .... 16 parts 

Alcohol , . 112 parts 

Mucilage of gum ara- 
ble . . . 4 parts 

Dissolve the aniline in the alcohol,, 
add the other ingr^ients. Most o# 
gum arable precipitates, bat ^ 

to the author of the formula (NdbottJ S 
has the effect of rendering the i»k 
flowing enough to write 



416 


INKS 


Hectograpli Inks (see also Hectograph). 
— 1. — Black. — Methyl violet, 10 parts; 
nigrosm, 20 parts; glycerine, 30 parts; 
gum arable, 5 parts; alcohol, 60 parts. 

II. — ^Blue. — Resorcin blue M, 10 parts 

Dissolve by means of heat in a mix- 
ture of: 

Dilute acetic acid 1 part 

Distilled water . . 85 parts 

Glycerine ... 4 parts 

Alcohol, 90 percent 10 parts 

III. — Green. — Aniline green, water 
solution, 15 parts, glycerine, 10 parts. 
Water, 50 parts; alcohol, 10 parts. 

Paste Ink to Write with Water. — I. — 
Black. — ^Take 4 parts of bichromate of 
potash, pulverized, and mixed with 25 
parts of acetic acid; 50 parts of liquid 
extract of logwood, J part of picric acid; 
10 parts of pulverized sal sorrel; 10 parts 
of mucilage, and J part of citrate of iron, 
and mix well. The liquid extract of 
logwood is prepared by mixing 3 parts of 
an extract of common commercial qual- 
ity with 2 parts of water. 

II — ^Red. — Take 1 part of red aniline 
mixed with 10 parts of acetic acid, 5 
parts of citric acid, and £5 parts of 
mucilage, all well mixed. For use, mix 
1 part of the paste with 16 parts of 
water. 

III. — ^Blue. — Take £ parts of aniline 
blue mixed with 10 parts of acetic acid, 
5 parts of citric acid, and 40 parts of 
mucilage, all well mixed For use, mix 
1 part of the paste with 8 parts of water. 

IV. — -Violet. — Use the same ingre- 
dients in the same proportions as blue, 
with the ditference that violet aniline is 
used instead of blue aniline. 

V. — ^Green. — Take 1 part of aniline 

3 parts of picric acid, mixed with 
10 parts of acetic acid, 3 parts of citric 
acid, and 80 parts of mucilage For 
use, 1 part of this paste is mixed with 8 
parts of water 

VI — (Copying. — Take 6 parts of pul- 
verized bichromate of potash, mixed 
with 10 parts of acetic acid and £40 
parts of liquid extract of logwood, and 
add a pulverized mixture of 35 parts of 
alum, £0 parts of sal sorrel, and £0 parts 
mucilage. Mix well. For use, 1 part 
of this paste is mixed with 4 parts of hot 
water. 

Purple Ink. — I- - 7 A strong decoction 
of logwood, to which a little alum or 
chloride of tin has been added. 

II (Normandy)? — To 1 £ pounds of 
Campeachy wood add ass many gallons 


of boiling water. Pour the solution 
through a funnel with a strainer made of 
coarse flannel, or 1 pound of hydrate, or 
acetate of deutoxide of copper finelv 
powdered (having at the bottom of the 
funnel a piece of sponge), then add 
immediately 14 pounds of alum, and for 
every 340 gallons of liquid add 80 
pounds of gum arable or gum Senegal 
Let these remain for 3 or 4 dajs, and a 
beautiful purple color will be produced. 

Red Ink — Brazil w’’ood, ground, 4 
ounces, white wme vinegar, hot, IJ pints 
Digest in a glass or a well-tinned copper 
or enamel saucepan, until the next day, 
then gently simmer for half an hour, 
adding tow^ard the end gum arabic and 
alum, of each, J ounce 

Inks for Shading Pen.— The essential 
feature m the ink for use with a shading 
pen IS simply the addition of a sufficient 
quantity of acacia or other mucilaginous 
substance to impart a proper degree of 
consistency to the ink A mixture of £ 
parts of mucilage of acacia with 8 of ink 
gives about the required consistency 
The following formulas will probably be 
found useful 

I — Water-soluble nigro- 


sin . . 1 part 

Water . . 9 parts 

Mucilage acacia 1 part 

II — Paris violet . . £ parts 

Water . 6 parts 

Mucilage acacia £ parts 

III — Methyl violet . 1 part 

Distilled water . 7 parts 

Mucilage acacia £ parts 

IV — Bordeaux red 3 parts 

Alcohol . . £ parts 

Water £0 parts 

Mucilage acacia . £ parts 

V — Rosaniline acetate £ parts 

Alcohol ... 1 part 

Water . 10 parts 

Mucilage acacia . £ parts 


Silver Ink. — I — Triturate in a mortar 
equal parts of silver foil and sulphate of 
potassa, until reduced to a fine powder; 
then wash the salt out, and mix the resi- 
due with a mucilage of equal parts of 
gum arabic water 

II. — Make as gold ink, but use silver 
leaf or silver bronze powder. 

III. — Oxide of zinc . 30 grains 

Mucilage ... 1 ounce 

Spirit of wine . 40 drops 

Silver bronze . . 3 drachms 

Rub together, until perfectly smooth. 
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the zinc and mucilage, then add the 
spirit of wme and silver bronze and make 
up the quantity to 2 ounces ^ith T\ater 

Violet Ink. — I — For 2 gallons, heat 
2 gills of alcohol on a \\ ater bath Add 
to the alcohol 2 ounces of Molet aniline, 
and stir till dissolved, then add the mix- 
ture to 2 gallons of boiling water, mix 
well, and it is ready for use Smaller 
quantities in proportion 

IL — Another good \iolet ink is made 
by dissolving some violet aniline in wa*er 
to which some alcohol has been added 
It takes very little aniline to make a large 
quantity of the ink 

White Ink (for other White Inks see 
Blueprint Inks) — So-called white inks 
are, properly speaking, w Lite paints, as a 
white solution cannot be made. A paint 
suitable for use as an “ink"’ may be made 
by grinding zinc oxide very fine on a slab 
with a little tragacanth mucilage, and 
then thinning to the required consistency 
to flow from the pen The mixture re- 
quires shaking or stirring from time to 
time to keep the pigment from separating 
The “ink” may be preserved by adding a 
little oil of cloves or other antiseptic to 
prevent decomposition of the mucilage 

White marks may sometimes be made 
on colored papers by the application of 
acids or alkalies The result, of course, 
depends on the nature of the coloring 
matter m each instance, and any “ink” 
of this kind would be efficacious or otber- 
■^vise, according to the coloring present in 
the paper. 

Yellow Ink. — I. — Gamboge (in coarse 
powder), 1 ounce; hot water, 5 ounces 
Dissolve, and when cold, add of spirit, 
I ounce. 

II — Boil French berries, ^ pound, 
and alum, 1 ounce, in rain water, 1 
quart, for I an hour, or longer, then 
strain and dissolve in the hot liquor gum 
arable, 1 ounce. 


add the mucilage and the remainder of 
the water. 

WK FOR THE LAUNDRY: 

See Laundry Preparations 

IKK FOR LEATHER FINISHERS: 

See Leather. 

INKS FOR TYPEWRITERS: 

See Typewriter Ribbons. 

INK FOR WRITING ON GLASS: 

See Etching and GlabS 


INLAYING BY ELECTROLYSIS. 

See also Electro-etching, under Etching. 

The process consists in engraving the 
design bv means of the sand-blast and 
stencils on the surface of the article. 
The design or pattern is rendered con- 
ductive and upon this conductive surface 
a precipitate of gold, silver, platinum, 
etc , IS applied, and fills up the hollows. 
Subsequently the surface is ground 
smooth. 


Insect Bites 


REMEDIES FOR mSECT BITES. 


I — Carbolic acid 
Glvcenne 
Rose water 


15 grains 
2 drachms 
4 ounces 


II — Salicylic acid. .. 15 grams 

Collodion 2h drachms 

Spirit of ammonia 5 1 drachms 


III — Fluid extract rnus 


toxicodendron. 1 
Water 8 

IV — Ipecac, in powder, 1 
Alcohol . 1 

Ether . . 1 

V — Betanaphthol SO 

Camphor 30 

Lanolin cold cream 1 


drachm 

ounces 

drachm 

ounce 

ounce 

grams 

grams 

ounce 


Waterproof Ink (see also Indelible 
Inks). — Any ordmarv ink may be made 
waterproof bj mixing with it a little 
ordinary glue After waterproofing ink 
in this waj’ it is possible to wash draw- 
ings with soap and water, if necessary, 
without the ink running at all. 

White Stamping Ink. — 

Zinc white . . . 2 drachms 

White precipitate . 5 grams 

Mucilage ... , . I drachm 

Water. . . . . ... 6 drachms 

Triturate the zinc white with a small 
quantity of water till quite smooth, then 


VI. — Spirit of sal ammoniac, whose 
favorable action upon fresh insect bites 
is universally known, is often unavaS^ 
able A simple means to alleviate the 
pain and sw eliing due to such bites, whea 
still fresh, is cigar ashes. RIace a lit^ 
ashes upon the part stung, add a drop of 
w ater — in case of need beer, wine, m 
fee may be used instead^-and mb the 
resulting paste thoroughly into the sMn* 
It is preferable to use fresh ashes ol 
tobacco, because the recent heat otefS 
sufficient guarantee for absolute freedom 
from impurities. The action of the to- 
bacco ashes is due to the presence nl 
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potassium carbonate, wbicb, like spirit 
of sal ammoniac, deadens the effect of 
the small quantities of acid (formic acid, 
etc ) which have been introduced into the 
small wound by the biting insect. 

Insecticides 

(See also Petroleum ) 

The Use of Hydrocyanic Acid Gas for 
Exterminating Household Insects. — Re- 
cent successful applications of hydro- 
cyanic acid gas for the extermination of 
insects infecting greenhouse plants have 
suggested the use of the same remedy for 
household pests It is now an established 
fact that 1§ grams of 98 per cent pure 
cyanide of potassium volatilized in a 
cubic foot of space, will, if allowed to 
remain for a period of not less than 3 
hours, kill all roaches and similar in- 
sects 

It may be stated that a dwelling, 
office, warehouse, or any building may 
be economically cleared of all pests, 
provided that the local conditions will 
permit the use of this gas It probably 
would be dangerous to fumigate a 
building where groceries, dried fruits, 
meats, or prepared food materials of any 
kind are stored. Air containing more 
than 25 per cent of the gas is inflam- 
mable; therefore it would be well to put 
out all fire in an inclosure before fumi- 
pting.^ Hydrocyanic acid, m ail its 
forms, is one of the most violent poisons 
known, and no neglect should attend its 
’iise^ There is probably no sure remedy 
for its effects after it has once entered the 
higher animals 
TVhen cyanide of potassium is being used 
it should never be allowed to come in 
contact with the skin, and even a slight 
g^or of the gas should be avoided 
ohould the operator have any cut or 
break in the skin of the hands or face 
It should be carefully covered with court- 
plaster to prevent the gas coming m con- 
tact with the flesh, or a small particle 
pf the solid compound getting into the 
cut might cause death by poisomng in a 
few minutes^ time 

^ Hydrocyanic acid gas should not be used 
m closely built apartments with single 
wa^ between, as more or less of the gas 
mil penetrate a brick wall An inexpe- 
ncnced person should never use cyanide 
of pota:>sium for any purpose, and if it be 
found practicable to treat buildings m 
^neral for the extermination of insects, 
.me work should be done only under the 
direction of competent officials. Ex- 
feriments have shown that a smaller 


dose and a shorter period of exposure arf* 
required to kill mice than for roaches and 
household insects generally, and it read- 
ily follows that the larger animals and 
human beings would be more quickie 
overcome than mice, since a smaller 
supply of pure air would be required to 
sustain life in mice, and small openings 
are more numerous than large ones ^ 
The materials employed and the meth- 
od oi procedure are as follows: After 
ascertaining the cubic content of the 
inclosure, provide a glass or stoneware 
(not metal) vessel of 2 to 4 gallons capac- 
ity for each 5,000 cubic feet of space to 
be fumigated Distribute the jars ac- 
cording to the space, and run a smooth 
cord trom each jar to a common point 
near an outside door where they may all 
be fastened; support the cord above the 
jar by means of the back of a chair or 
other convenient object in such a position 
that when the load of cyanide of potas- 
sium is attached it will hang directly 
over the center of the jar. Next weigh 
out upon a piece of sort paper about 17 
ounces of 98 per cent pure cyanide of 
potassium, using a large pair of forceps 
for handling the lumps, wrap up and 
place in a paper bag and tie to the end of 
the cord over the jar After the load 
for each jar has been similarly provided, 
it is well to test the working of the cords 
see that they do not catch or bind 
Then remove the jar a short distance 
from under the load of cyanide and place 
in it a little more than a quart of water, 
to which slowly add U pints of commer- 
cial sulphuric acid^ stirring freely The 
action of the acid will bring the temper- 
ature of the combination almost to the 
boiling point. Replace the jars beneath 
the bags of cyanide, spreading a large 
sheet of heavy paper on the floor to catdi 
any acid that may possibly fly over the 
edge of the jar when the cyanide is 
dropj^ed, or as a result of the violent 
chemical action which follows Close 
all outside openings and open up the 
incenor of the apartment as much as 
possible, in order that the f '! -■'i, ■ ’ , ^ 

the gas may reach the hn ' _ , , . < 

the insects See that all entrances are „ 
locked or guarded on the outside to pre- 
vent persons entering; then leave the 
building, releasing the cords as you go* ' 
The gas will all be given off in a few j 
minutes, and should remain in tiev t 
building at least 3 hours. , ' 

When the sulphuric acid comes ia|! 
contact with the cyanide of potassium 1 1 
the result is the formation of sulphate oi j 
potash, which remains in the jar, and the 
hydrocyanic acid is liberated and es- 
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capes into the air The chemical action 
IS so violent as to cause a sputtering, and 
frequently particles of the and are 
thrown over the sides of the jar, this may 
be prevented by supporting a sheet of 
stiff paper over the jar b^ means of a 
hole m the center, through which the 
cord supporting the cvanide oi potassium 
IS passed, so that wlien the cord is re- 
leased the paper will descend vnth the 
cyanide and remain at rest on the top of 
tfie jar, but will not prevent the easy 
descent of the cyanide into the acid. 
The weight of this paper will in no waj 
interfere with the escape of the gas 
At the end of the time required for 
fumigation, the windows and doors 
should be opened from the outside and 
the gas allowed to escape before anyone 
enters the budding A general cleaning 
should follow, as the insects leave their 
hiding places and, dying on the floors, 
are easily sw^ept up and burned The 
sulphate of potash remaining in the jars 
is poisonous and should be immediately 
buried and the j'ars themselves filled 
with earth or ashes Xo food that has 
remained during fumigation should be 
used, and thorough ventilation should 
be maintained for several hours. After 
one of these experiments it was noted 
that ice water which had remained in a 
closed cooler had taken up the gas, and 
had both the odor and taste of cyanide. 

For dwellings one fumigaticn each 
year would be sufficient, but for storage 
houses it may be necessary to make an 
application every 3 or 4 months to keep 
tnem entirely free from insect pests. 
The cost of materials for one application 
is about 50 cents for each 5,000 cubic 
feet of space to be treated. The cyanide 
of potassium can be purchased at about 
35 cents per pound, and the commercial 
sulphuric acid at about 4 cents per pound. 
The strength of the dose may be in- 
creased and the time of exposure some- 
what shortened, but this increases the 
cost and does not do the work so thor- 
oughly. In no case, however, should the 
dose remain less than 1 hour- 

The application of this method of 
controlling household insects and pests 
generally is to be found in checking the 
advance^ of great numbers of some par- 
fecular inse^, or in eradicating tnem 
where^ they have become thoroughly 
i^tablished. This method will be found 
very advantageous in clearing old build- 
ings and ships of cockroaches. 

mR catite, roisl- 

mY, ETC.: 

Ydedbaiy Formalaa. 


Fly Protect! ves for Animals. — 


I — Oil of cloves. . . 3 parts 

Bay oil. ... . 5 parts 

Eucalyptus tincture 5 pcirt'^ 

Alcohol 150 

Water , . *200 parts 


II — Tar well diluted with grease of 
any kind is as effective an agent as anv 
for keeping flies from cattle The mix- 
ture mclicated has the advantage of being 
cheap Applying to the legs, neck, and 
ears w'lH usuaiiv be sufficient. 


Cattle Dip for Ticks. — Dr Xoorgard of 
the Bureau of Animal Industry finds the 
following dip useful, immer^jion lasting 
one minute: 

Sulphur S6 pounds 

Extra dynamo oil . 1,000 gallons 


Insecticides for Animals. — 

I. — Bay oil 500 " 

Naphthalene . . . 100 

Camphor . . GO 

Animal oil . . 25 - 

II. — Bay oil, pressed . 400 

Naphthalene . . 100 

Crude carbolic acid 10 - 


Parta 

weight 


For Dogs, Cats, etc. — The following is 
an excellent powder for the removal of 
fleas from cats or dogs: 

Naphthalene . 4 av. ounces 

Starch 12 av. ounces 

Reduce to fine powder. A few gmins 
of lampblack added will impart a iighl 
gray color, and if desirable a few dro^ 
of oiI_ of pennjToyal or eucalyptus w nl 
disguise the naphthalene odor. 

Rub into the skin of the animal and 
let the powder remain for a day or two, 
when the same can be removed bv comb- 
ing or giving a bath, to which some 
infusion of quassia or quassia chips hm 
been added This treatment is equally 
efficient for lice and ticks. 

Poultry Lice Destroyer.— I. ~-Twe®^ 
pounds sublimed sulphur; 8 poimA 
fuller’s earth; 2 pounds powdered napb^ 
thalene; § ounce liq^uid carbolic , 
Mix thoroughly and put up in Wlf^ 
pound tins or boxes. Sprinkle 
the nest for use. ; ^ 

II — Oi! of eucalyptus smeared ahmk 
the coop w ill cause the parasites !o leaver 
To drive them out of the nests 
hens, place m the nest an that liaa. 
been emptied, and into whi^ has 
inserted a bit of sponge m" 

essence of eucalyptus. Tliere iijay Ire 
used also a concentrated adlintion of 
extract of tobacco, to which plmaiQl hmi 
been addei^ 
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III — Cover the floor or soil of the house 
with ground or powdered plaster, taken 
from old walls, etc. 

ANT DESTROYERS: 

A most efficacious means of getting rid 
of ants IS spraying their resorts with pe- 
troleum The common oil is worth more 
for this purpose than the refined Two 
thorough sprayings usually suffice 

In armoires, dressing cases, etc , oil of 
turpentine should be employed Pour 
it in a large plate, and let it evaporate 
freely Tobacco juice is another effect- 
ive agent, but both substances have the 
drawback of a very penetrating and dis- 
agreeable odor 

Boiling water is deadly to ants wherever 
it can be used (as in the garden, or yard 
around the house) So is carbon disul- 
phide injected into the nests by aid of a 
good, big syringe An emulsion of pe- 
troleum and water (oil, 1 part, vater, 3 
parts) poured on the earth has proven 
very efficacious, when plentifully used 
(say from 1 ounce to 3 ounces to the 
square yaid) A similar mixture of cal- 
cium sulphide and water (calcium sul- 
phide, 100 parts, water, 1,000 parts, and 
the white of 1 egg to every quart ot water) 
poured into their holes is also effective 
A weak solution of corrosive sublimate 
is very deadly to ants N ot only does it 
kill them eventually, but it seems to 
•craze them before death, so that ants of 
the same nest, after coming into contact 
with the poison, will attack each other 
with the greatest ferocity 

Where ants select a particular point 
for their incursions it is a good plan to 
surround it with a “fortification” of ob- 
noxious substance Sulphur has been 
used successfully in this way, and so has 
■coal oil. The latter, however, is not a 
desirable agent, leaving a persistent stain 
and odor 

The use of carbon disulphide is rec- 
ommended to destroy ants’ nests on 
lawns A little of the disulphide is 
poured into the openings of the hills, 
stepping on each as it is treated to close 
it up The volatile vapors of the disul- 
phide will penetrate the chambers of the 
fiest in every direction, and if sufficient 
has been used will kill not only the adult 
insects but the larvae as well A single 
treatment is generally sufficient 

Eormulas to Drive Ants Away. — 

I. — Water . . 1 quart 

Cape aloes . 4 ounces 

Boil together and add' 

Camphor in small 

pieces . ounces 


II — Powdered cloves 1 ounce 

Insect powder 1 ounce 

Scatter around where ants infest 

III —Cape aloes pound 

Water 4" pmts 


Boil together and add camphor gum 
3 ounces Sprinkle around where the 
ants infest 

BEDBUG DESTROYERS. 

A good bug killer is benzine, pure and 
simple, or mixed with a little oil of mirbane 
It evaporates quickly and leaves no stain 
The only trouble is the inflammability of 
Its vapor 

The following is a popular prepara- 
tion To half a gallon of kerosene oil 
add a quart of spirit of turpentine and an 
ounce of oil of pennyroyal This mix- 
ture IS far less dangerous than benzine. 
The pennyroyal as well as the turpentine 
are not only poisonous but exceediimly 
distasteful to insects of all kinds The 
kerosene while less quickly fatal to bugs 
than benzine is cheaper and safer, and 
when combined with the other ingre- 
dients becomes as efficient 

Where the wall paper and wood work 
of a room have become invaded, the 
usual remedy is burning sulphur To 
be efficient the room must have every 
door, window, crevice, and crack closed 
The floor should be wet m advance so 
as to moisten the air A rubber tube 
should lead from the burning sulphur to 
a key-hole or auger-hole and through it, 
and by aid of a pair of bellows air should 
be blown to facilitate the combustion of 
the sulphur 

Pastes. — Some housewives are partial 
to corrosive sublimate for bedbugs, but 
it IS effective only if the bug eats the poison. 
The corrosive sublimate cannot penetrate 
the waxy coat of the insect But inas- 
much as people insist on having this a 
few formulas are given 

I — Common soap 1 av ounce 

Ammonium chlo- 
ride 3 av ounces 

Corrosive sublimate 3 av ounces 
Water enough to make 32 fluid- 
ounces 

Dissolve the salts in the water and add 
the soap 

This will make a paste that can be 
painted with a brush around in the 
cracks and crevices Besides, it wjH 
make an excellent filling to keep the 
cracks of the wall and wainscoting ftee 
from bugs of all kinds The formula 
could be modified so as to permit the use 
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of Pans green or London purple, if de- ! 
sired A decoction oi quassia could be ‘ 
used to dissoI\e the soap The latter j 
paste ’^vould, of course, not be poisonous, ! 
and in many instances it T\ould be pre- 
ferred It IS possible to make a cold in- 
fusion of TV bite hellebore of ^25 per cent 
strength, and in 1 quart of infusion dis- 
solve 1 ounce of common soap The ad- 
vantage of the soap paste is simph to 
keep the poisonous substance thoroughly 
distributed throughout the mass at all 
times The densitj of the paste can be 
\ aried to suit Kerosene oil or turpentine 
could replace 6 ounces or S ounces of the 
water m making the paste, and either of 
these would make a valuable addition 

Another paste preparation which will 
meet with hearty recommendation is 
blue ointment This ointment, mi\ed 
with turpentine or kerosene oik can be 
used to good advantage, especially so as 
the turpentine is so penetrating that both 
it and the mercurj nave a chance to act 
more effectually It can be said that 
turpentine will kill the bedbug if the two 
come in contact; and kerosene is not far 
behindhand in its deadly work 

II — Blue ointment . 1 ounce 

Turpentine 3 ounces 

Stir well together 

Liquid Bedbug Preparations. — There 
IS no doubt that the liquid form is the 
best to use, unlike a powder, or even a 
paste, it will follow down a crack into 
remote places where bugs hide, and will 
prevent their escape, and it will also kill 
the ^gs and nits The following sub- 
stances are the most emplov ed, and are 
robably the best- Kerosene, turpentine, 
enzine, carbolic acid, corrosive subli- 
mate solution, oil pennyroyal, and strong 
solution of soap Here are several good 
formulas that can be depended upon* 

I. — Oil of pennv royal 1 drachm 

Turpentine" 8 ounces 

Kerosene oil, enough to make 1 
gallon 

Put up m 8-ounce bottles as a bedbug 
exterminator 

v' 11. — Oil of euealyptu® 1 drachm 

Eucalyptus leaves , 1 ounce 

Benzine *2 ounces 

Turpentine . 2 ounces 

Kerosene enough to make 16 
ounces 

Mix the turpentine, benzine, and 
kerosene oil, and macerate the eucalyp- 
tus leaves in it for 24 hours; then stram 
and make up the measure to 1 pint, hav- 
ing first added the oil of eucalyptus 


FLY-KILLERS. 

A fly poison that Ls harmless to man 
may be made from quassia wood as fol- 
lows 

Quassia 1,000 parts 

Molasses 150 parts 

Alcohol 50 parts 

Water 5,750 parts 

Macerate the quassia in 500 parts of 
water for 24 hours, boil for half an hour, 
set aside for 24 hours, then press out the 
liquid Mix this with the molasses and 
evaporate to 200 parts Add the alcohol 
and the remaining 750 parts of water, 
and without filtering, saturate absorbent 
paper w ith it 

This being set out on a plate with a 
little water attracts the fl.es, whieh are 
killed by partaking of the liquid 

Sticky Preparations. — 

I — Rosin 150 parts 

Linseed oil 50 parts 

Honey IS parts 

Melt the rosin and oil together and stir 
m the honp} 

II — Rapeseed oil 70 parts 

Rosin . 30 parts 

Mix and melt together 

III — Rosin 60 parts 

Linseed oil 38 parts 

Yellow wax 2 parts 

IV — Rosin 10 parts 

Turpentine 5 parts 

Rapeseed oil 3 parts 

Honev . 1 part 

Sprinkling Powders for Flies. — 

I — Long peppers, pow- 
dered . . 5 parts 

Quassia wood, pow- 
dered 5 parts 

Sugar, powdered 10 parts 

Mix, moisten the mixture with 4 parts 
of alcohol, dry, and again powder Keep 
the powder in closely stoppered jap, tak- 
ing out a sufficient quantity as desired. 

II. — Orris root, powdered 4 parts 
Starch, powdered 15 parts 

Eucaljptoi 1 part 

Mix Keep in a closely stoppered Jar 
or box Strew in places affected by 
flies. 


Fly Essences, — 

L — Eucalyptol ..... ID parts 
Bergamot oil .... 3 parts 

Acetic ether ... 10 parts 

Cologne water. . . 50 parts 


Alcohd, 00 per cent . 100 |mrts 
Mix. One pairt of this m 
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to be added to 10 parts of water and 
sprayed around tbe rooms frequently. 

II — Tucalyptol 10 parts 

Acetic ether 5 parts 

Cologne water 40 parts 

Tincture of insect 

powder (15) 50 parts 


REMEDIES AGAINST HUMAN PARA- 
SITES: 

By weight 

I — ^ Yellow wax 85 parts 

Spermaceti 60 parts 

Sweet oil 500 parts 

Melt and add 


Boiling distilled 

water 150 parts 

After cooling add* 

Clove oil . . 2 parts 

Thyme oil . 3 parts 

Eucalyptus oil . 4 parts 


II — Bay oil, pressed 100 parts 

Acetic ether 12 parts 

Clove oil 4 parts 

Eucalyptus oil . 3 parts 


For Head Lice in Children. — One of 
the best remedies is a vinegar of sabadilJa 
This IS prepared as follows Sabadilla 
seed, 5 parts, alcohol, 5 parts; acetic acid, 
9 parts; and water, 36 parts. Macerate 
for 3 days, express and mter. The direc- 
tions are: Moisten the scalp and hair 
thoroughly at bedtime, binding a cloth 
around the head, and let remain over- 
night If there are any sore spots on the 
scalp, these should be well greased be- 
fore applying the vinegar 


To Exterminate Mites. — Mix together 
10 parts of naphthalene, 10 parts of phenic 
acid, 5 parts of camphor, 5 parts of lemon 
oil, 2 parts of thyme oil, 2 parts of oil of 
lavender, and 2 parts of the oil of jumper, 
in 500 parts of pure alcohol 


Vermin Edller. — 

Sabadilla, powder. 2 av ounces 
Acetic acid . . f fluidounce 

Wood alcohol 2 fluidounces 

Water sufficient to make 16 flmd 
ounces 

Mix the acetic acid with 14 fluidounces 
of water and boil the sabadilla in this 
mixture for 5 to 10 minutes, and when 
nearly cold add the alcohol, let stand, 
and decant the clear solution and bottle 

Directions: Shake the bottle and apply 
to the affected parts night and morning. 

INSECTICIDES FOR PLANTS. 

Two formulas for insecticides with 
especial reference to vermin which 
attack plants* 


I —Kerosene ... g gallons 
Common soap . ^ pound 

Water . gallop 

Heat the solution of soap, add it boil- 
ing hot to the kerosene and churn until 
it forms a perfect emulsion For use 
upon scale insects it is diluted with 9 
parts of water, upon other ordinary 
insects with 15 parts of water, and upon 
soft insects, like plant lice, with from 20 
to 25 parts of water 

For lice, etc , which attack the roots of 
vines and trees the following is recom" 
mended 

II — Caustic soda 5 pounds 

Rosin 40 pounds 

Water, a sufficient quantity. 
Dissolve the soda in 4 gallons of water, 
by the aid of heat, add the rosin and 
after it is dissolved and while boiling add, 
slowly, enough water to make 50 gallons’ 
For use, 1 part of this mixture is diluted 
with 10 parts of water and about 5 gal- 
lons of the product poured into a depres- 
sion near the root of the vine or tree 

For Cochineal Insects. — An emulsion 
for fumagme (malady of orange trees 
caused by the cochineal insect) and other 
diseases caused by insects is as follows 
Dissolve, hot, 4 parts of black soap in 
15 parts of hot water Let cool to 104® 
F, and pour in 10 parts of ordinary 
petroleum, shaking vigorously Thus 
an emulsion of cafe au lait color is oh 
tamed, which may be preserved in- 
definitely For employment, each part 
of the emulsion is diluted, according to 
circumstances, with from 10 to 20 parts 
of water 

For Locusts. — Much trouble is ex- 
perienced in the Transvaal and Natal 
with locust pests, the remedies used 
being either a soap spray, containing 1 
pound ordinary household soap in 5 
gallons of water, or arsenite of soda, the 
latter being issued by the government for 
the purpose, and also used for the de- 
struction of prickly pear, and as a basis 
of tick dips. A solution of 1 pound in 
10 gallons of water is employed for full- 
grown insects, and of 1 pound in 20 
gallons of water for newly hatched ones, 
1 pound of sugar being added to each 
pound of arsenite dissolved. The solu- 
tion sometimes causes sores on the skin, 
and the natives employed m its use are 
given grease to rub over themselves as a 
measure of protection. An advantage 
of the arsenite solution over soap is that 
much less liquid need be used 

A compositnui for the destruction ^ 
pear blight whi''‘h has been patented in* 
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the United States, is as follows* Pepper- 
mint oii, 10 parts, ammonia livater, 00 
p.trt^, calomel, 00 parts, and Imseed oil, 
1,000 parts 


For Motlis amd Caterpillars. — 


1. — Venice turpentine 

200 parts 

Rosin 

1,000 parts 

Turpentine 

140 parts 

Tar 

SO parts 

Lard 

500 parts 

Rape oil 

240 parts 

Tallow* 

. . 200 parts 

II — Rosm 

50 parts 

Lard 

40 parts 

Stearme oil 

40 parts 


For Non-Masticatmg Insects , — For 
protection against all non- masticating 
and many mandibulate insects, kerosene 
oil is much used It is exhibited m the 
form of emulsion, which may be made as 
follows* 

Kerosene 2 gallons 

Common soap 8 ounces 

Water - 1 gallon 

Dissolve the soap m the water by the 
aid of heat, bring to the boiling point, 
and add the kerosene in portions, agitat- 
ing well after each addition This is 
conveniently done by means of the pump 
to be used for spraying the mixture. 

For Scale Insects. — For destroying 
scale insects dilute the cochineal emul- 
sion (see above) with 9 times its %*olume 
of water, m the case of most others, ex- 
cept lice, dilute with 14 volumes, and for 
the latter with £0 to 25 volumes. ^ 

For the extermination of scale insects, 
resinous preparations are also em- 
ployed, which kill by covering them with 
an impervious coating Such a wash 
may be made as follows: 

Rosin 34 pounds 

Caustic soda ... . 1 pound 

Fish oil 8 ounces 

Water ... . .20 gallons 

Boil the rosin, soda, and oil with a 
small portion of the water, adding the 
remainder as solution is effected. 

For the San Jose scale a stronger 
preparation is re< 5 uired, the proportion 
of water being decreased by half, but 
such a solution is applied only when the 
tree is dormant. 

Scale Insects on Orange Trees. — ^ale 
insect enemies of orange trees are direct- 
ly controlled in two ways: (1) By spray- 
ing the infested trees with some liquid 
inseetkade, and i2) by subjecting them to 
the fumes of hydrocyanic aetd gas, com- 
moniy designated as “gassing.” The 


latter method is claimed to be the most 
effective means krtov n of dc^trov ing scale 
insects In practne tlit iiif rhud con- 
sists in closing a tree at nigla \vitii a tent 
and filling the latter v\ith the poisonou^' 
furne'5 generated bj treating refined 
potassium tvanide (9S per cent] with 
commercial sulphuric acid (66 per centi 
and water The treatment should con- 
tinue from 30 to 40 minutes, the longer 
time being preferable The work is 
done at night to avoid the scalding which 
follows dav applications, at least m bright 
sunshine 

The oily w^ashes are said to be the 
best for the use by the spraying method. 
“Kerosene emulsion” is a tvpe of these 
washes, A formula published by the 
United States Department of Agricul- 
ture follows: Kerosene, 2 gallons, whale- 
oil soap, 4 pound, water, 1 gallon. The 
soap IS dissolved in hot water, the kero- 
sene added, and the whole thoroughly 
emulsified by means of a power pump 
until a rather heavy, creamy emulsion is 
reduced The quantity of soap maj 
e increased if desired. The insecti- 
cide IS applied by spraying the infected 
tree with an ordinary force pump with 
spraying nozzle 

Coating Against the Plant Louse. — 
(a) — Mix 75 parts of green soap, 50 
arts of linseed oil, and 25 parts of car- 
obc acid. Afterwards mix the mass 
w*ith 15,000 parts of water. 

(B) Mix 4 parts of carbolic acid witli 
100 parts water glass. 

Louse Washes. — 

Unslaked lime 18 palfis 

Sulphur. .... ... 9 parte 
Sait . 0.75 parte 

Mlx as follows: A fourth part ei the 
hme IS slaked and boiled for j of an hour 
with the sulphur in 22 6 parts d water* 
The remainder of the lime is then sldi^ 
and added with the salt to the hot mil:- 
ture The whole is burned for anoHiei' 
half hour or an hour, and then diluted tel 
353 parts The fluid is appli^ 
warm w*hen the plants are not in 
growth. 

For Slugs on Roses. — « ^ 

Powdered pyrethrum. 8 
Powdered coloeynth.. 4 
Powdered hellebore - 10 

Flea Powdar. — 

Napfethateie ....... 4 onnaea 

Talcum. .......... 

Tobacco dn^, ........ ^ ouatCite 
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To Keep Flaxseed Free from Bugs. — 
As a container use a tin can witii a close- 
fitting top At the bottom of the can 
place a small vial of chloroform with a 
loose-fitting cork stopper Then pour 
the flaxseed, whole or ground, into the 
can, covering the vial Enough of the 
chloroform will escape from the vial to 
kill such insects as infest the flaxseed 

INSECT POWDERS. 

Pyrethrum, whale oil (in the form of 
^oap), fish oil (in the form of soap), soft 
soap, paraffine. Prussic acid. Pans green, 
white lead, sulphur, carbon bisulphide, 
fl,corus calamus, camphor, Cayenne 
pepper, tobacco, snuff, asafetida, white 
hellebore, eucaiyptol, quassia, borax, 
acetic ether are most important substances 
used as insecticides, alone, or in combi- 
nation of two or more of them The 
Prussic acid and Pans green are dan- 
gerous poisons and require to be used 
with extreme care 

Insect powder is used for all small in- 
sects and as a destroyer of roaches The 
observations of some experimenters seem 
to show that the poisonous principle of 
these flowers is non- volatile, but the 
most favorable conditions under which 
to use them are in a room tightly closed 
and well warmed There may be two 
poisonous principles, one of which is vola- 
tile, Disappointment sometimes arises 
in their use from getting powder either 
adulterated, or which has been exposed 
to the air and consequently lost some of 
its efficiency 

The dust resulting from the use of 
insect powder sometimes proves irri- 
tating to the mucous membranes of the 
one applying the powder. This is best 
avoided by the use of a spray atomizer 

Persistence in the use of any means is 
an important element in the work of 
destroying insects A given poison may 
be employed and no visible result follow 
at first, when in reality many may have 
been destroyed, enough being left to de- 
ceive the observer as to numbers They 
multiply very rapidly, too, it must be 
rememoered, and vigorous work is re- 
quired to combat this increase Where 
they can easily migrate from one house- 
holder’s premises to those of another, as 
in city ‘‘fiats,” it requires constant vigi- 
lance to keep them down, and entire 
extermmation is scarcely to be expected. 

The ordinary insect powder on the 
market is made from pyrethrum car- 
neum, pyrethrum roseum, and pyrethrum 
cinerarise-foHum. The first two are 
generally ground together and are com- 
mercially called Persian msect powder; 


while the third is commonly called 
Dalmatian insect powder These pow- 
ders are sold m the stores under many 
names and in combination with other 
powders under proprietary names 
The powder is obtained by crushing the 
dried flowers of the pellitory (pyrethrum). 
The leaves, too, are often used They 
are cultivated m the Caucasus, whence 
the specific name Caucasicum some- 
times used Pyrethrum belongs to the 
natural order compositae, and is closely 
allied to the chrysanthemum The 
active principle is not a volatile oil, as 
stated by some writers, but a rosm, 
which can be dissolved out from the dry 
flowers by means of ether The leaves 
also contain this rosm but in smaller 
proportions than the flowers Tincture 
of pyrethrum is made by infusing the 
dried flowers in five times their weight 
of rectified spirit of wine Diluted with 
water it is used as a lotion 

Borax powder also makes a very good 
insectifuge It appears to be particu- 
larly effective against the common or 
kitchen cockroach Camphor is sometimes 
used, and the powdered dried root of 
acorus calamus, the sweet j3ag A mix- 
ture of white lead with four times its 
weight of chalk is also highly recom- 
mended The fish-oil soaps used m a 
powdered form are made from various 
recipes, of which the following is a typi- 
cal example 

Powdered rosin 2 pounds 

Caustic soda 8 ounces 

Fish or whale oil 4 ounces 

Boil together m a gallon of water for 
at least an hour, replacing some of the 
water if required 

The following insect-powder formulas 
are perfectly safe to use In each in- 
stance insect powder relates to either one 
of the pyrethrum plants powdered, or to 
a mixture 

I — Insect powder 8 ounces av 
Powdered borax 8 ounces av 
Oil of pennyroyal 2 flmdrachms 

II — Insect powder 8 ounces av. 
Borax 8 ounces av. 

Sulphur 4 ounces av 

Oil of eucalyptus 2 fluidrachms 
This formula is especially good for 
cockroaches* 

III. — Insect powder . 14 ounces av. 
Quassia in fine 

owder. 6 ounces av. 

ite hellebore, 

powdered 2 ounces av. 



INSECT POWERS— INSULATION 


425 


Beetle Powder. — 

Cocoa powder ^ ounces 

Starch % ounces 

Borax 37 ounces 

Mix thoroughly. 

Remedies Against Mosquitoes. — A rem- 
edy to keep oil mosquitoes, etc , is com- 
posed as foilo^\s Cinnamon oil, 1 part, 
patchouli oil, 1 part, sandal oil, 4 parts, 
alcohol, 400 parts This has a pleasant 
odor 

Oil of pennyroyal is commonly uaed , 
to keep mosquitoes away Some form i 
of petroleum rubbed on the skm is e\en » 
more efhcient, but unpleasant to use, l 
and if left on long enough will burn the 1 
skin ! 

A 40 per cent solution of formaldehyde ' 
for mosquito bites gnes remarkably 
quick and good results It should be * 
applied to the bites as soon as possible j 
with the cork of the bottle, and allowed 
to dry on Diluted ammonia is also * 
used to rub on the bites. | 


Roach Exterminators. — Borax, starch, • 
and cocoa are said to be the principal in- 
gredients of some of the roach foods on 
the market A formula for a poison of 
this class is as follows 

Borax 37 ounces 

Starch 9 ounces 

Cocoa 4 ounces 


Moth Exterminators. — Cold storage is 
the most effective means of avoiding the 
ravages of moths Where this is imprac- 
ticable, as in bureau drawers, camphor 
bails may be scattered about with satis- 
factory result The following is also ef- j 
fective I 

Spanish pepper 100 parts 

Turpentine oil 50 parts i 

Camphor 25 parts , 

Clo\eoil 10 parts 

Alcohol, 96 percent 900 parts 
Cut the Spanish pepper into little bits, 
and pour over them the alcohol and oil of 
turpentine Let stand 2 or 3 davb, then 
decant, and press out To the liquid 
thus obtained add the camphor and | 
clo^e oil, let stand a few* days, then filter 
and fill into suitable bottles. To use, 
imbibe bits of bibulous paper m the 
liquid and put them in the folds of i 
clothing to be protected. j 


Protectii^ Stuffed Furniture from 
Moths. — The stuffing, no matter ’whether 
consisting of tow, hair, or fiber, as well 
as the covering, should be coated with a 
to per cent solution of sulphur in carbon 
ftiilphide. The carbon sulphide dis- 


sohes the sulphur so as to cause a very 
fine division and to penetrate the fibers 
completely 


Powder to Keep Moths Away. — 


Clones 

Cinnamon 

Mace 

Black pepper 
Orris rout 


2 ounces 
2 ounces 
2 ounces 
2 ounces 
2 ounces 


Pow der coarsely* and mix well together. 


Book-Worms — "iMien these insects 
infest books they are most difficult to 
deal with, as the ordinary* destructive 
agents injuriously affect the paper of the 
book 1 he books should be w cIl beaten 
and exposed to the sun. and a rag moist- 
ened with formalin passed through the 
binding and the covers where possible. 
In other cases the bottom edge of the 
binding should be moistened w'lth forma- 
lin before putting on the shelves, so that 
formaldehyde vapor can be diffused. 


INSECT POWDERS: 
bee Insecticides 


INSECT TRAP. 

Into a china w ash-basin, half filled with 
water, pour a glass of beer, cover the 
basin with a newspaper, in the center of 
w*hich a small round hole is cut Place 
it so that the edges of the paper he on 
the floor and the hole is over the center of 
the basin At night beetles and oth^ in- 
sects, attracted by the smell of beer.ohiBb 
the paper and fall through the hole into 
the liquid 

INSTRUMENT ALLOYS: 

See Alloys 

INSTRUMENT CLEANING: 

See Cleaning Preparations and Meth- 
ods 

INSTRUMENT LACQUER: 

See Lacquers 


Insulation 

ELECTRIC nrSTJLATIOH: 

Insulatmg Varnishes. — For earth 
cables and exposed strong current 
wires* 

I — Melt 2 parts of asphalt together 
with 0 4 parts of sulphur, add 5 parts cC 
Imseed-oil varnish, linseed oil or cotton- 
seed oil, keep at 320° F. for 6 feoura; 
next pour in oil of turpentine as required. 

II — Maintain 3 parts of claterite wil& 
2 parts of linseed-oii varnish at 3fr2® F. 
for 5 to 6 hours; next melt S parts of 
asphalt, pour both substances 

and again maintain the tempeiature of 
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392° F. for 3 to 4 hours, and then add 1 
part of linseed-oil varnish and oil of 
turpentine as required. 

IIT -In 1 u" ? . T n V amish for D 3 niamos 
and Condu.: \ ■ r i Low Tension.-^hellac, 
4 parts, sandarac, 2 parts; linoleic acid, 
2 parts, alcohol, 15 parts. 

IV. — An insulating material which 
contains no caoutchouc is made by dis- 
solving natural or coal-tar asphalt in 
wood oil, adding sulphur and vulcanizing 
at 572° F. The mixture of asphalt and 
wood^ oil may also be vulcanized vnth 
chloride of sulphur by the ordinary proc- 
ess used for caoutchouc Before vul- 
canizing, a solution of rubber scraps in 
naphthalene is sometimes added and the 
naphthalene expelled by a current of 
steam Substitutes for hard rubber are 
made of natural or artificial asphalt com- 
bined with heavy oil of tar and talc or 
infusorial earth. 

Most of the insulating materials ad- 
vertised under alluring names consist of 
asphalt combined with rosin, tar, and an 
inert powder such as clay or asbestos 
Some contain graphite, which is a good 
conductor and therefore a very unde- 
sirable ingredient in an insulator 

IHSXTLATIOK AGAINST HEAT. 

An asbestos jacket is the usual insu- 
lator for boilers, steampipes, etc. The 
thicker the covering around the steam- 
pipe, the more heat is retained A 
chief requirement for such protective 
mass IS that it contains air m fine chan- 
nels, so that there is no connection with 
the closed-in air Most substances 
suitable for insulating are such that they 
can only with difficulty be used for a 
protective mass. The most ordinary 
way is to mix infusorial earth, kieselguhr, 
slag- wool, hair, ground cork, etc , with 
loam or clay, so that this plastic mass may 
be applied moist on the pipes In using 
such substances care should be taken 
carefully to clean and heat the surfaces 
to be covered The mass for the first 
coating IS made into a paste by gradual 
addition of water and put on thick 
with a brush. After drying each time 
a further coating is applied. This 
IS repeated until the desired thickness 
is reached. The last layer put on is 
rubbed smooth with the flat hand. 
Finally, strips of linen are wound around, 
which IS coated with tar or oil paint as a 
protection against outside inj'unes. Cork 
stones consist of crushed cork with a 
mineral binding agent, and are sold 
pressed into various shapes. 

^ Leader Waste Insulation. — Portions 


of leather, such as the fibers of sole 
. leather of any size and form, are first 
rendered soft The surface is then 
carded or the surface fibers scratched or 
raised m such a manner that when sev- 
eral pieces are pressed together their 
surface fibers adhere, and a compact 
durable piece of leather is produced' 
The carding can be done by an ordinarj 
batting machine, the action of which is 
so regulated that not only are the pieces 
of leather softened, but the fibers on 
tbeir surfaces raised The structure of 
the separate pieces of leather remains 
essentially unaltered The raised fibers 
give the appearance of a furry substance 
to the leather The batted pieces of 
leather are wmll mixed with paste or 
some suitable gum, either m or outside 
of the machine, and are then put into 
specially shaped troughs, where they are 
pressed together into layers of the re- 
quired size and thickness. The separate 
pieces of leather adhere and are matted 
together An agglutinant, if accessible, 
will contribute materially to the strei^th 
and durability of the product The 
layers are dried, rolled, and are then 
ready for use The pieces need not 

be packed together promiscuously. If 
larger portions of waste can be secured, 
the separate pieces can be arranged one 
upon another in rows. The larger pieces 
can also be used for the top and bottom 
of a leather pad, the middle portion of 
which consists of smaller pieces 

INSULATION AGAINST MOISTURE, 

WEATHER, ETC. 

Experiments have shown that with the 
aid of red lead a very serviceable, resist- 
ive, and weatherproof insulation matena! 
may be produced from inferior fibers, to 
take the place, in many cases, of gutta- 
percha and other substances employed 
for insulating purposes, and particularly 
to effect the permanent insulation of 
aerial conductors exposed to the action 
of the weather. Hackethal used for the 
purpose any vegetable fiber which is 
wrapped around the conductors to be 
insulated The fiber is then saturated 
with liquid red lead The latter is ac- 
complished in the proportion of 4 to 5 
parts of red lead, by weight, to 1 part, by 
weight, of linseed oil, by the hot or cold < 
process, by mere immersion or under 
pressure. All the three substances, 
fiber, oil, and red lead, possess in them' 
selves a certain insulating capacity, but 
none of them is alone of utility for such 
purposes. Even the red lead mixed wTth 
linseed oil does not possess in the liquid 
state a high degree of insulating power. . 
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Only -when both substances, the ingre- 
dients of the linseed oil capable of ab- 
sorbing o\>gen and the lead oxide rich m 
ONVgen, oxidize m the air, a new gummy 
product of great insulating capacity 
results 

INTENSIFIERS: 

See Photography 

lODHSTE SOLVENT. 

Iodine is quickly dissolved in oils by 
first rubbing up the lodme with one- 
fourth of its weight of potassium iodide 
and a few drops of ghcenne, then adding 
a little oil and rubbmg up again. The 
addition of the resultant liquid to the rest 
of the oi! and a sharp agitation finishes 
the process 

IODINE SOAP: 

See Soap. 

IODOFORM DEODORtZER 

Rub the part with about a teaspoonful 
of wine vinegar, after a previous thor- 
ough washing with soap 

Iron 

(See also Metals and Steel ) 

To Color Iron Blue. — One hundred 
and forty parts of hyposulphite of soda 
are dissolved m 1,000 parts of water, 35 
parts of acetate of lead are dissohed in 
1,000 parts of water; the two solutions 
are mixed, boiled, and the iron is im- 
mersed therein. The metal takes a blue 
color, such as is obtained by heating. 

To Distinguisli Iron from Steel. — The 
piece of metal to be tested is washed and 
then plunged into a solution of bichro- 
mate of potash, with the addition of 
considerable sulphuric acid In half a 
minute or a minute the metal can be 
taken out, wrashed, and wiped Soft 
steels and cast iron assume under this 
treatment an ash-gray tint. Tempered 
steels become almost mack, without any 
metallic reflection. Puddled and re- 
fined irons remain nearly white and al- 
ways have metallic reflections on the 
part of their surface previously filed, the 
remainder of the surface presenting ir- 
regular blackish spots. 

Another method is to apply a magnet. 
Steel responds much more quickly and 
actively to the magnetic influence than 
does iron. 

Powte for Hardening Iron and SteeL 
— For wroi^ht iron place in the charge 
^0 parts, by weight, of common salt, t 
parts, by weight, of potassium CTaaidfe; 
0-3 parfey by weighC of pota^um Ip- 


chromate, 0 15 parts, by weight, of 
broken glass; and 0 1 part, by weight, of 

f otassmm nitrate for case-hardening 
or cooling and hardening cast iron: To 
60 parts, by weight, of water add 3.5 
parts, by weight, of vinegar; 3 parts, by 
weight, of common salt; and 0 35 part», 
b\ weight, of hydrochloric acid 

Preventing the Peeling of Coatings 
for Iron. — To obMate the scaling of coat- 
ings on iron, if exposed to the attacks of 
the weather, it is ad\isab}e to wash the 
iron thoroughly and to paint it next with 
a layer of boiling lini,eed oil If thus 
treated, the paint never cracks off If 
the iron objects are small and can be 
heated, it is advantageous to heat them 
previously and to dip them into linseed 
oil The boiling oil enters all the pores 
of the metal and drives out the moisture. 
The coating adheres so firmly that frost, 
rain, nor wind can injure it 

To Soften Iron Castings. — To soften 
hard iron castings, heat the object to a 
high temperature, cover it over with fine 
coal dust or some similar substance, and 
allow it to cool gradually. When the 
articles are of small size, a number of 
them are packed m a crucible with sub- 
stances yielding carbon to iron at a 
glow'ing heat The crucible is then 
tightly closed, and placed in a stove or on 
an open fire. It is gradually heated and 
kept at a red heat for several hours, and 
then allowed to cool slowly Cast-iron 
turnings, carbonate of soda, and unre- 
fined sugar are recommended as sub- 
stances suitable for packing in the cru- 
cible with the castings If unrefined 
sugar alone is added, the (Quantity must 
not be too small By this process the 
iron may be rendered extremely soil 

To Whiten Iron. — Mix amnaonmcal 
salt in powder with an equal voluiw id 
mercury This is dissolved m ceM 
water and mixed thoroughly ^ 
the metal, heated to redness, in this bath 
and it will come out p>ossessing the white- 
ness and beauty of silver Care shoidil 
be taken not to overheat the artkle 
thus burn it. 

Iron to Nickelplate by F^k:tio«Lr--^ 
In nickdplatmg iron, a thin €»atlBi^ ad 
copper can first be produced oo Ife 1^ 
rubbing on a solution of 20 parts iip^ 
phate of copper, 5 parts of sulphsnric 
and 100 parts of water. After the 
plate has been formed over % 

a rag^ a solutikm of B parts # Mill' 
nickei and 1 part Irem 
hydrochloric e£id kdiI 3 of 
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acid If finally the object is rubbed with 
a rag that has been dipped m finely pul- 
verized zmc, a nickel deposit will be made 
on the copper. The thickness of the 
nickel deposit can be increased by re- 
peatmg the two last operations A silver 
coatmg can be produced by dissolving 
freshly precipitated chloride of silver in 
a solution of hyposulphite of soda, 1 1 
parts to 10 parts of water, and addmg to 
this solution 180 parts spirits of sal am- 
moniac and then stirrmg in 800 parts of 
finely washed chalk This mixture is 
applied and rubbed imtil it dries on the 
object being silvered, and the result is 
a brilhant deposit of pure silver 

Ivory 

(See also Bones, Shell, and Horn ) 

TO COLOR IVORY: 

Red. — The article is placed for 24 
hours in water, 1,000 parts of which 
carry 100 parts of vinegar (acetic acid, 
6 per cent), and from 1 to 5 parts of 
aniline red As soon as it acquires the 
desired color pour off the liquid, let the 
ivory dry, and polish with Vienna lime. 

Black. — Wash the article first in pot- 
ash or soda lye and then put into a 
neutral solution of silver nitrate Dram 
off the iiqmd and lay m the direct sun- 
shine 

Rel-Purple. — Put the article in a weak 
solution of triple gold chloride and then 
into direct sunshine 

Red. — For a different shade of red 
(from the first given), place the article 
for a short time in water weakly acidified 
with nitric acid and then in a solution of 
cochineal in ammonia. 

Yellow. — Leave for several hours in a 
solution of lead acetate, rinse and dry. 
When quite dry place in a solution of 
potassium chromate 

To Color Billiard Balls Red. — 

Fier^ Red —Wash the article first in a 
solution of carbonate of soda, then plunge 
for a few seconds in a bath of equal parts 
of water and nitric acid. Remove, 
rinse in running water; then put in an 
alcoholic solution of fuch‘='ine and let it 
remain until it is the required color 

Cherry Red — Clean by washing in the 
sodium carbonate solution, rinse and lay 
in a 2 per cent solution of tin chloride, 
for a few moments, then boil in a solution 
of logwood. Finally lay in a solution of 
potassium carbonate until it assumes the 
desired color 

Pale Red, — Wash in soda solution, rinse 


and lay for 25 minutes in a 5 per cent 
solution of nitric acid, rinse, then lay for 
several minutes in a weak solution of tm 
chloride Finally boil in the following 
solution Carmine, 2 parts, sodium car- 
bonate, 12 parts, water, 200 parts, acetic 
acid enough to saturate 

Brown —Apply several coats of an 
ammoniacal solution of potassium per- 
manganate. Similar results are ob- 
tained if the solution is diluted with vin- 
egar, and the ivory article allowed to 
remain in the liquid for some time 

Etching on Ivory (see also Etching) — 
Although decorations on ivory articles, 
such as umbrella handles, cuff-buttons* 
fans, book-covers, boxes, etc , are gen- 
erally engraved, the work is frequently 
done by etchmg The patterns must be 
very delicate, and are executed in lines 
only The simplest way is to cover the 
surface with a thin rosin varnish Then 
transfer the pattern and scratch it out ac- 
curately with a pointed needle Otherwise 
proceed same as in etching on metal and 
stone, making an edge of modeling wax 
around the surface to be etched and pour- 
ing on the acid, which consists, in this 
case, of sulphuric acid, 1 part, to which 
5 to 6 parts of water are added It acts 
very quickly. The lines turn a deep 
black If b rown lines are desired, is- 
solve 1 part of silver nitrate in 5 parts of 
water, etch for a short time, and expose 
the article for a few hours to the light, 
until the design turns brown, very 
often etchings in ivory are gilded For 
this purpose, fill the etched patterns 
accurately with siccatives, using a writ- 
ing pen, dry, and dab on gold leaL 
After a few hours remove the superfluous 
gold with wadding, and the design will 
be nicely gilded Etched ivory articles 
present a very handsome appearance if 
they are first covered with a silvery gloss, 
the design being gilded afterwards. For 
the former purpose the etched object is 
laid in the above described solution of 
silver nitrate until it has acquired a dark 
yellow color Then rinse it off m clean 
water and, while still moist, expose to 
direct sunlight. After 8 to 4 hours the 
surface becomes entirely black, but will 
take on a fine silveiy luster if rubbed 
with soft leather 

Flexible Ivory. — ^To soften ivory and 
render it flexible put pure phosphoric 
acid (specific gravity, 1 13) into a wide- 
mouthed bottle or jar that can be cov- 
ered, and steep the ivory in this until it 
partially loses its opacity; then wash the 
ivory in cold, soft water and dry, when 
the ivory will be found soft and flexible. 
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It regains its hardness in course of time 
v^hen freely exposed to air, although its 
flexibility can be restored bj immersing 
the nory in hot water 

Another softening fluid is prepared b> 
mixing 1 ounce of spirit of niter with o 
ounces ot water and steeping the i\ory in 
the fluid for 4 or 5 da\s 

Hardened Ivory — To restore the hard- 
ness to i\ur} that has been softened by 
the abo've methods, w rap it in a sheet of 
white writing paper, co\erit with drj de- 
crepitated salt, and let it remain thus 
covered for 24 hours The decrepitated 
salt la prepared by strewing common 
kitchen salt on a plate or dish and stand- 
ing same before a fierce fire, whei the 
salt loses its crjstalline appearance and 
asaumes a dense opaque whiteness 

IMITATION IVORY: 

See also Casern and Plaster. 

Manufacture of Compounds Imitating 
Ivory, Shell, etc. — Casein, as known, 
mav act the part of an acid and combine 
witK bases to form caseinates or caseates, 
among these compounds, casemates of 
potash, of soda, and of ammonia are the 
onh ones soluble in water, ail the others 
are insoluble and ma> be readily pre- 
pared b\ double decomposition. Thus, 
for example, to obtain caseinate of 
alumina, it is sufficient to add to a solu- 
tion of casein in caustic soda a solution 
of sulphate of alumina, an insoluble 
precipitate of casein, or caseinate of 
alumina, is instantly formed This pre- 
cipitate ought to be freed from the sul- 
phate of soda (formed by double de- 
composition) by means of prolonged 
washing 

When pure, ordinary cellulose may be 
mcorporated with it by this process, pro- 
ducing a new’ compound, cheaper than 
pure cellulose, although possessing the 
same properties, and capable of replacing 
it in ail its applications. According to 
the results desired, m transparency, 
color, hardness, etc , the most suitable 
casemate should be selected Thus, if a 
translucent compound is to be obtained, 
the caseinate of alumina jields the best. 
If a white compound is desired, the case- 
inate zinc or of magnesia should be 
chosen: and for colored products the case- 
inates of iron, copper, and mckei will 
give varied tints 

The process employed for the new 
products, with a base of celluloid and 
caseinate, is as follows: On one hand 
casein is dissolved in a solution of caus- 
tic soda nOO of water for 10 to 25 of 
soda), and this liquid is filtered, to sepa- 


rate the matters not dissolved and the 
impunties 

On the other hand, a salt fof the base 
of which the casemate is desired) is dis- 
solved, and the solution filtered. It is 
well not to operate on too concentrated a 
solution The two solutions are mixed 
in a reservoir furninhed with a mechan- 
ical stirrer, in order to obtain the insol- 
uble casemate precipitate m as finely 
divided a state possible This precip- 
itate should be v^ ashed thoroughly so as 
to free it from the soda salt formed by 
double decomposition, but on account of 
its gummy or pasty state, this washing 
resents certain diiileuiUes, and should 
e done carefully After the washing it 
should be freed from the greater part of 
water contained by draining, followed 
by drying, or energetic pressing, then it 
is washed in alcohol, dried or pressed 
again, and is readv to be incorporated in 
the mass of the celluloid 

For the latter immersion and washing, 
it has been found that an addition of 1 to 
5 per cent of borax is advantageous, for 
it renders the mass more plastic, and 
facilitates the operation of mixing. This 
may be conducted m a mixing apparatus, 
but, in practice, it is found preferable to 
effect it with a rolling mill, operated as 
fellows: 

The nitro-cellulose is introduced m 
the plastic state, and moistened with a 
solution of camphor m alcohol (40 to 50 
parts of camphor m 50 to 70 parts ol 
alcohol for 100 parts of nitro-cellulose) 
as it IS practiced in celluloid factories. 

This plastic mass of nitro-cellulose is 
placed in a rolling mill, the c> finders ol 
which are slightly heated at the same 
time as the casemate, prepared as above; 
then the whole mass is worked by the 
c> finders until the mixture of the two ^ 
perfectly homogeneous, and the fina* 
mass is sufficiently hard to be draws out 
in leaves in the same w’ay as practiced foe 
pure celluloid These leaves are placed 
in hydraulic presses, w'here they are com- 
pressed, first hot, then cold, and the 
olock thus formed is afterwards cut into 
leaves of the thickness desired Theae 
leaves are dried in an apparatus in tte 
same way as ordinary celluloid. The 
product resembles c'eOuloid, and lias a® 
its propierties. At 195® to 215® F. ti be- 
comes quite plastic, and is easily nw^ded- 
It may be sawed, filed, tunw^ a»d 
carved without difficulty, and takes onai 
superb polish. It bams less reiNfi^ 
than celluloid, and its 
diminishes in projxirtion as the per- 
centage of casemate increases; finaUr* 
the cost price is less than that of celtoloia,, 
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and by using a large proportion of case- 
mate, products may be manufactured at 
an extremely low cost 

IVORY AKD BONE BLEACHES. 

»If simply dirty, scrub with soap and 
tepid water, using an old tooth or nail 
brush for the purpose Grease stains 
may be sometimes removed by applying 
a paste of chalk or whiting and benzol, 
covering the article so that the benzol may 
not dry too rapidly Carbon disulphide 
(the purified article) may be used in place 
of benzol When dry, rub off with a stiff 
brush. If not removed with the first 
application, repeat the process. Deli- 
cately carved articles that show a ten- 
dency to brittleness should be soaked for 
a short time in dilute phosphoric acid 
before any attempt to clean them is made. 
This renders the minuter portions almost 
ductile, and prevents their breaking un- 
der cleaning. 

The large scratched brush should be 
treated as follows: If the scratches are 
deep, the surface may be carefully rubbed 
down to the depth of the scratch, using 
the finest emery cloth, until the depth is 
nearly reached, then substituting crocus 
cloth 

^ To restore the polish nothing is supe- 
rior to the genuine German putz pomade, 
following by rubbing first with chamois 
and finishing off vith soft old silk The 
naore “elbow grease” put into the rub- 
bing the easier the task, as the heat gen- 
erated by friction seems to lend a sort of 
iuctility to the surface. To remove the 
yellow hue due to age, proceed as follows 
Make a little tripod with wire, to hold 
the object a few inches above a little 
vessel containing lime chloride moistened 
with hydrochloric acid, put the object on 
the stand, cover the whole with a bell 
glass, and expose to direct sunlight 
When bleached, remove and wash in a 
solution of sodium bicarbonate, rinse in 
clear water and dry 

Like mother-of-pearl, ivory is readily 
cleaned by dipping in a bath of oxygen- 
ized water or immersing for 15 minutes 
in spirits of turpentine, and subsequently 
exposing to the sun for S or 4 days For 
a simple cleaning of smooth articles, 
wash them in hot water, m which there 
has been previously dissolved 100 parts 
(by weight) of bicarbonate of soda per 
1,000 parts of water To clean carved 
ivory make a paste of very fine, damp 
sawdust, and put on this the juice of 1 
or 2 lemons, according to the article to be 
trea .ed Now apply a layer of this saw- 
dus I on the ivory, and when dry brush 
*jt o ^ and rub the object with a chamois. 


IVORY TESTS. 

Many years ago an article was intro- 
duced in the industrial world which m 
contradistinction to the genuine animal 
ivory, has its origin m the vegetable king- 
dom, being derived from the nut of a 
palm-like shrub called phytelephasma- 
crocarpa, whose fruit reaches the size of 
an apple This fruit has a verv vhite 
exceedingly hard kernel which*' can be 
worked like ivory A hundred of these 
fruits only costing about $1, their use 
offers great advantages. Worked on 
the lathe this ivory can be passed off as 
the genuine article, it being so much like 
It that it is often sold at the same price 
It can also be colored just hke genuine 
ivory 

To distinguish the two varieties of 
ivory, the following method may be 
employed* Concentrated sulphuric acid 
applied to vegetable ivory will cause a 
pink coloring in about 10 or 12 minutes, 
which can be removed again by washing 
with water. Applied on genuine ivorj, 
this acid does not affect it in any manner. 

IVORY BLACK: 

See Bone Black. 

IVORY CEMENT: 

See Adhesives 

IVORY GILDING: 

See Plating. 

IVORY POLISHES: 

See Polishes 

JAPAN BLACK: 

See Paints 

JAPANNING AND JAPAN TINNING: 
See Varnishes 

JASMINE MILK: 

See Cosmetics 

JELLY (FRUIT) EXTRACT 
See Essences and Extracts 

JEWELERS' CEMENTS* 

See Adhesives 

JEWELERS' CLEANING PROCESSES: 

See Cleaning Preparations and Meth- 
ods. 

Jewelers’ Formulas 

(See also Gems, Gold, and Watchmakers* 
Recipes ) 

Coloring Gold Jewelry. — Following are 
several recipes for coloring Saltpeter, 
40 parts; alum, 30 parts; sea salt, 3#^, 
parts; or, liquid ammonia, 100 parts; 
sea salt, 3 parts; water, 100 parts Hieal . 
without allowing to boil and pluufe 
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the objects into it for 2 or 3 minutes, 
stirring constantly; rinse m alum water 
and then m clean water Another 
recipe Calcium bromide, 100 parts; 
bromine, 5 parts Place the articles 
in tins solution, with stirring, for 2 to 3 
minutes, next wash in a solution of 
hyposulphite of sodium and rinse m 
clean water Another Verdigris, 30 
parts, sea salt, 30 parts, blood stone, 

30 parts, sal ammoniac, 30 parts, alum, 

5 parts Grind all and stir with strong 
vinegar, or^ verdigris, 100 parts, hydro- 
chlorate of ammonia, 100 parts, salt- 
peter, 65 parts, copper filings, 40 parts 
Bray all and mix w’lth strong vinegar 

To Widen a Jewel Hole. — Chuck the 
hole m a lathe with cement. Place a 
spirit lamp underneath to prevent the 
cement from hardening. Hold the 
pointed bit against the hole, w'hile the 
lathe IS running, until the hole is true, 
vk hen the lamp should be removed The 
broach to wuden the hole should be made 
of copper, of the required si'/e and shape, 
and the point, after bemg oiled, should 
be rolled in diamond dust until it is 
entirely covered The diamond dust 
should then be beaten m with a burnish- 
er, using very light blows so as not to j 
bruise the broach. After the hole is ! 
widened as desired, it recjuires polishing 
with a broach made of ivory and used 
with oil and the^ finest diamond dust, 
loose, not driven into the broach. 

To Clean Jet Jewelry,— Reduce bread 
crumbs into small particles, and intro- 
duce mto all the curves and hollows of 
the jew'elry, while rubbing with a flannel. 

Coloring Common Gold. — In coloring 
gold below 18 carat, the following mix- 
ture may be used with success, and if 
carefully employed, even 12 carat gold 
may be colored by it* Take nitrate of 
potassa (saltpeter), 4 parts, by weight; 
alum, 2 parts; and common salt, 2 parts. 
Add sumcient warm water to mix the 
ingredients into a thin paste; place the 
mixture in a small pjphm or crucible 
and allow to boil. Tne article to be 
colored should be suspended by a wire 
and dipped into the mixture, where it 
should remain from 10 to 20 minutes. 
The article should then be removed and 
well rinsed in hot water, when it must be 
scratch brushed, again rinsed and re- 
turned to the coloring salts for a few 
minutes; it is then to be again rinsed in 
hot water, scratch brushed, and finaOy 
brushed with soap and hot water, rinsed 
in hot water, and placed in boxwood 
sawdmsL The ob|ect bemg merdf to 


remove the alloy, as soon as the article 
I has acquired the proper color of fine gold 
it be considered sufiSciently acted 
upon i)y the abo\e mixture The color- 
ing salts should not be used for gold of a 
lower standard than 12 carat, and, even 
for this quality of gold, some care must 
be taken when the articles are of a \€ry 
slight make 

Shades of Red, etc , on Matt Gold 
Bijouterie. — For the production of the 
red and other shades on matt gold arti- 
cles, the so-called gold 'varnishes are 
employed, which consist of shellac dis- 
sohed in alcohol and are colored wilb 
gum rosins Thus a handsome golden 
yellow* is obtained from shellac, 35 parts; 
seed-lac, 35 parts, dragon’s blood, 50 
parts; gamboge, 50 parts, dissolved in 
400 parts of alcohol, the clear solution is 
decanted and mixed with 75 parts of 
Venice turpentine By changing the 
amounts of the coloring rosins, shades 
from bright gold vellow* to copper color 
are obtained The 'varmsh is applied 
e\enly and after drying is wiped off from 
the raised portions of the article^ by 
means of a pad of w^adding dipped into 
alcohol, whereby a handsome patina- 
tion effect is produced, since the lacquer 
remains in the cavities Chased articles 
are simply rubbed with earth colors 
ground into a paste with turpentine oil, 
for which purpose burnt sienna, Sue 
oehers of a golden color, golden yellow, 
and various shades of green are emf^oyed* 

I. — Yellow wax. . . 32 parts 

Red bole . . 3 parts 

Crystallized verdi- 
gris 2 parts 

Alum 2 parts 

II — Yellow wax ... .35 parts 

Red bole 64 

Colcothar ... 2 parts 

Crystallized verdi- 
gris 32 parts 

Copper ashes ...... 20 parts 

Zinc vitriol .32 parts 

Green vitriol . . . . 16 part® 

Borax .... I part 

The wax is melted and the fin^y pow- 
dered chemicals are stirred in, in rotaj- 
tion. If the gilt bronze goods aro tp 
obtain a lustrous orange shade, h 

mixture of feme oxide, alum, 
salt, and vdnegar in the heated 
by means of a brush, heating to 
266® F until the shade conaineaees^^ 
turn black and water sprinkled m 
evaporate wth a hissing sounds 
in water, dip in a mixture of 1 pm df 
nitric acsd with 40 parfs of 
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thoroughly, dry, and polish For the 
production of a pale-gold shade use a wax 
preparation consisting of 

III. — Yellow wax 19 parts 

Zinc vitriol 10 parts 

Burnt borax 3 parts 

Green-gold color is produced by a mix- 
ture of 

IV. — Saltpeter 6 parts 

Green vitriol 2 parts 

Zinc vitriol 1 part 

Alum 1 part 

To Matt Gilt Articles. — If it is desired 
to matt gilt articles partly or entirely, the 
portions winch are to remain burnished 
are covered with a mixture of chalk, 
sugar, and mucilage, heating until this 
‘‘stopping-off” covering shows a black 
color. On the places not covered apply 
a matting powder consisting of 

Saltpeter 40 parts 

Alum 25 parts 

Cooking salt 35 parts 

Heat the objects to about 608° F., 
whereby the powder is melted and ac- 
quires the consistency of a thin paste 
In case of too high a temperature de- 
composition will set in 

To Find the Number of Carats — To 
find the number of carats of gold in an 
object, first weigh the gold and mix with 
seven times its weight in silver This 
alloy is beaten into thin leaves, and nitric 
acid is added, this dissolves the silver 
and copper- The remainder (gold) is 
then fused and weighed, by comparing 
the first and last weights the number of 
carats of pure gold is found To check 
repeat several times 

Acid Test for Gold. — The ordinary 
ready method of ascertaining whether a 
piece of jewelry js made of gold consists 
in touching it wdth a glass stopper wetted 
with nitric acid, which leaves gold un- 
touched, but colors base alloys blue from 
the formation of nitrate of copper 

Imitation Diamonds. — I — Minium, 
75 parts (by weight); washed white sand, 
50 parts; calcined potash, 18 parts, cal- 
cined borax, 6 parts Vioxide of arsenic, 
1 part. The sand must oe washed m 
hydrochloric acid and then several times 
in clean water The specific gravity of 
this crystal glass is almost the same as 
that of the diamond. 

II. — Washed white sand, 100 parts (by 
weight); minium, 35 parts, calcined pot- 
ash, 25 parts, calcined borax, 20 parts; 
nitrate of potash (crystals), 10 parts; 
peroxide of manganese, 5 parts The 
sand must be washed as above stated. 


Diamantme. — This substance consists 
of crystallized boron, the basis of borax. 
By melting 100 parts of boracic acid and 
80 parts of aluminum crystals is ob- 
tained the so-called bort, which even 
attacks diamond The diamantme of 
commerce is not so hard. 

To Refine Board Sweepings.— The 
residue resulting from a jobbing jew- 
eler’s business, such as board sweepings 
and other residuum, which is continually 
accumulating and which invariably con- 
sists of all mixed qualities of standard, 
may have the precious metals recovered 
therefrom in a very simple manner, as 
follows Collect the residue and burn it 
in an iron ladle or pan, until all grease 
or other organic matter is destroyed. 
When cool mix with i part soda-ash, and 
melt in a clay crucible W^hen the metal 
is thoroughly melted it will leave the flux 
and sink to the bottom of the crucible, 
at this stage the flux assumes the appear- 
ance of a thin fluid, and then is the time 
to withdraw the pot from the fire The 
metal in the crucible — but not the flux- 
may now be poured into a vessel of water, 
stirring the water in a circular direction 
while the metal is being poured in, which 
causes it to form into small grains, and 
so prepares it for the next process Dis- 
solve the grains in a mixture of nitric 
acid and water in equal quantities It 
takes about four times the quantity of 
liquid as metal to dissolve The gold 
remains undissolved in this mixture, and 
may^ be recovered by filtering or decant 
mg the liquid above it in the dissolving 
vessel, it is then dried, mixed with a little 
flux, and melted in the usual manner, 
^Thereupon pure gold will be obtained. 
To recover the silver, dilute the solution 
which has been withdrawn from the gold 
wuth six times its bulk of water, and add 
by degrees small quantities of finely 
powdered common salt, and this will 
throw down the silver into a white, curdy 
powder of chloride of silver Contmue to 
add salt until no cloudiness is observed 
in the solution, when the water above 
the sediment may be poured off, the 
sediment is next well washed with warm 
w^ater several times, then dried and 
melted in the same manner as the golu, 
and you will have a lump of pure silver 

Restoration of the Color of Tur • 
quoises. — After a certain time turquoises 
lose a part of their fine color It is easy 
to restore the color by immersing them 
in a solution of carbonate of soda But 
it seems that the blue cannot be restored 
anew after this operation, if it agam 
becomes dull. The above applies to 
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common turquoises, and not to those of 
the Orient of ^hich the color does not 
change 

Colorings for Jewelers’ Work. — I — 
Take 40 parts of saltpeter, 30 parts of 
alum, 30 parts of sea salt, or 100 grams 
of liquid ammonia; 3 parts sea salt, and 
100 parts water This is heated 'svithout 
bringing it to a boil, and the articles 
dipped into it for from 2 to 3 minutes, 
stirring the liquid constantly, after this 
bath they are dipped m alum water and 
then thoroughly rinsed in clean \vater. 

II — One hundred parts of calcium bro- 
mide and 3 parts of bromium The ob- 
jects are allowed to remain m this solu- 
tion (which must be also constantly 
stirred) for from S to 3 minutes, then 
washed m a solution of sodium hypo- 
sulphite, after which they must be rinsed 
in clean water 

III, — ^Thirty parts of verdigris, 30 parts 
of sea salt, 30 parts of hematite, 30 parts 
of sal ammoniac, and 5 parts of alum 
This muat be all ground up together and 
mixed with strong \inegar. or we may 
also use 100 parts of \erdigris, 100 parts 
of hydrochlorate of ammonia, 65 parts 
of saltpeter, and 40 parts of copper 
fihnga, all of which are to be well mixed 
with strong -vinegar 

^ 22 -Carat Solder. — Soldering is a proc- 
ess which, by means of a more fusible 
compound, the connecting surfaces of 
metals are firmly secured to each other, 
but, for many practical purposes, it is 
advisable to have the fusing point of the 
metal and solder as near each other as 
possible, which, m the majority of cases, 
preserves a union more lasting, and the 
joint less distinguishable, m consequence 
of the similarity of the metal and solder 
in color, which age does not destroy% and 
this is not the case w ith solders the fusible 
points of which are very low. The 
metal to be soldered together must have 
an affinity for the solder, otherwise the 
union wull be imperfect, and the solder 
should likewise act upon the metal, 
partly by this affinity or chemical attrac- 
tion, and partly by cohesive force, to 
unite the connections soundly and firmly 
together Solders should therefore be 
prepared suitable to the w^ork in hand, if 
a good and lasting job is to be made. It 
should always be borne in mind that the 
higher the fusing point of the gold alloy 
—and this can be made to vary consid- 
erably, even with any specified quality — 
the harder solder must he used, for, m 
the case of a more fusible mixture of gold, 
the latter would melt before the solder 


j and cause the work to be destroyed. A 
I very good formula for the first, or ordi- 
j nary, ! 22 -carat alloy is this 

) ^ dwts grs. 

Fine gold . 1 0 

Fine silver . . 0 3 

Fine copper 0 ^ 

1 5 

; This mixture will answ’er ail the many 

P urposes of the joboer, for soldering 
igh quality gold wares that come for 
i repairs, particularly wedding rings, it 
[ will be found admirably suited If an 
i easier solder is wanted, and such is very 
f often the case with jobbing jewelers, es- 
ecially where several solderings have te 
e accomplished, it is as well to have at 
I hand a solder which will not disturb the 
previous soldering places, for if this is 
not prevented a verv simple job is made 
j very difficult, and a lot of time and 
patience wdiolh wasted To guard 
against a thing of this kind the following 
solder mav be employed on the top of 
the previous one 

dwts grs 

Fine gold 1 0 

Fine silver 0 3 

Yellow brass 0 £ 

1 5 

This solder is of the same value as the 
previous one, but its melting point is 
lower, and it will be found useful for 
many purposes that can be turned to 
good account in a jobbing jeweler*s 
business 

JEWELERS’ ALLOYS: 

See also Alloys and Solders. 
iS-Carat Gold for Rings. — Gold coin, 
194 grams, pure copper, 3 grams, pare 
Sliver, 1 4 grams. 

Cheap Gold, 12 Carat.— Gold coin, 
25 grains; pure copper, 13§ grams; pare 
silver, 7| grams 

Very Cheap 4 -Carat Gold.— Copper, 
18 parts; gold, 4 parts; silver, £ parts. 

Imitations of Gold. — I — Platina, 4 
pennyweights; pure copper, £} penny- 
weights, sheet zinc, 1 pennyweight; 
block tin, If pennyweights, pure lead,. 
14 pennyweight. If this should be 
found too hard or brittle for practical 
use* remelting the composition witli m 
little sal ammoniac will generally render 
It malleable as desired. 

il.— Fiatina* £ parts: silver, I |>art; 
copper. 3 parts These compt^ions^ 
when properly prepared, so aearlfrese^ 
ble pure gold that it is fetj ds&ftdl to 
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distinguish them therefrom. A little 
powdered charcoal, mixed with metals 
while melting, will be found of service 

Best Oreide of Gold. — Pure copper, 4 
ounces; sheet zinc, If ounces, magnesia, 
f ounce; sal ammoniac, ^ ounce, quick- 
lime, ounce; cream tartar, J ounce. 
First melt the copper at as low a tem- 
perature as it will melt, then add the 
zinc, and afterwards the other articles in 
powder, in the order named. Use a 
charcoal fire to melt these metals. 


Bushing Alloy for Pivot Holes, etc. — 
Gold coin, 3 pennyweights; silver, 1 
pennyweight, 20 grains; copper,^ 3 pen- 
nyweights, 20 grains; palladium,^ 1 
pennyweight The best composition 
known for the purpose named 

Gold Solder for r4- to 1 6-Carat Work. 
— Gold coin, 1 pennyweight; pure silver, 

0 grams; pure copper, 6 grams; bra#s, 
3 grains 

Darker Solder. — Gold com, 1 penny- 
weight; pure copper, 8 grains; pure 
silver, 5 grams; brass, 2 grains Melt 
together in charcoal fire. 

Solder for Gold. — Gold, 6 penny- 
weights; silver, 1 pennyweight; copper, 
2 pennyweights 

Soft Gold Solder. — Gold, 4 parts, silver, 

1 part; copper, 1 part. 

Solders for Silver (for the use of 
jewelers). — Fine silver, 19 pennyweights, 
copper, 1 pennyweight, sheet brass, 10 
pennyweights 

White Solder for Silver. — Silver, 1 
ounce; tin, 1 ounce. 

Silver Solder for Plated Metal.— Fine 
silver, 1 ounce; brass, 10 pennyweights. 


Solders for Gold. — I — Silver, 7 parts; 
copper, 1 part, with borax. 

II. — Gold, 2 parts; silver, 1 part; cop- 
per, 1 part 

in, — Gold, 3 parts, silver, 3 parts; 
copper, 1 part; zinc, § part. 

For Silver. — Silver, 2 parts; brass, 1 
part; with borax, or, silver, 4 parts; 
brass, 3 parts; zinc, iV part, with borax. 

Gold Solders (see also Solders) — I — 
Copper, 24 24 parts; silver, 27 57 parts; 
gold, 48 19 parts. 

II. — Enamel Solder, — Copper, 25 parts; 
silver, 7 07 parts; gold, 07.93 parts. 

III. — Copper, 26 55 parts; zinc, 6 25 
parts; silver, 31 25 parts; gold, 36 parts 

IV. — Enamel Solder. — Silver, 19.57 
parts; gold, ^0 43 parts. 


Solder for 22-Carat Gold. — Gold of 22 
carats, 1 pennyweight; silver, 2 grams, 
copper, 1 gram 

For 18-Carat Gold. — Gold of IS 
carats, 1 pennyweight, silver, 2 grams, 
copper, 1 gram 

For Cheaper Gold. — I —Gold, 1 penny- 
weight; silver, 10 grains, copper, 8 
grams 

II. — Fine gold, 1 pennyweight; silver, 

1 pennyweight; copper, 1 pennyweight 

Silver Solders (see also Solders).—! 
(Hard.) — Copper, 30 parts; zinc, 12 85 
parts, silver, 57 15 parts 
^ II. — Copper, 23 33 parts; zinc, 10 parts; 
silver, 66 67 parts. 

III. — Copper, 26 66 parts; zinc, 10 
parts; silver, 63 34 parts 

IV (Soft ) — Copper, 14 75 parts; zinc, 
8.50 parts; silver, 77 05 parts 

V. — Copper, 22 34 parts; zinc, 10 48 
parts, silver, 67 18 parts. 

VI — Tin, 63 parts, lead, 37 parts. 
FOR SILVERSMITHS: 

I — Sterling Silver. — Fine silver, 11 
ounces, 2 pennyweights; fine copper, 18 
pennyweights 

II. — ^Equal to Sterling. — Fine silver, 

1 ounce, fine copper, 1 pennyweight, 12 
grams. 

III — Fine silver, 1 ounce, fine copper, 

5 pennyweights. 

IV —Common Silver for Chains. — Fine 
silver, 6 pennyweights; fine copper, 4 
pennyweights. 

V — Solder. — Fine silver, 16 penny- 
weights, fine copper, 12 grams; pm 
brass, 3 pennyweights, 12 grams 

VI — ^Alloy for Plating. — Fine silver, 

1 ounce; fine copper, 10 pennyweights 

VII. — Silver Solder. — Fine silver, 1 
ounce; pm brass, 10 pennyweight, pure 
spelter, 2 pennyweights. 

VIII — Copper Solder for Plating.— 
Fine silver, 10 pennyweights; fine cop- 
per, 10 pennyweights 

IX —Common Silver Solder. — Fme 

silver, 10 ounces; pm brass, 6 ounces^. 
12 pennyweights; spelter, 12 penny- 
weights ^ 

X — Silver Solder for Enameling. -n / 
Fine silver, 14 pennyweights; fine cop-1^ 
per, 8 pennyweights 

XI. — ^For Filling Signet Rings.— Fme 
silver, 10 ounces, fine copper, 1 ounce^ 
16 pennyweights; fine pin brass, 6 - 
ounces, 12 pennyweights; spelter, 12 
pennyweights 
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XII — Silver Solder for Gold Plating. 
— Fine silver, 1 ounce, fine copper, S 
pennyweights; pm brass, o pennyweights. 

XIII — ^Mercury Solder. — Fine silver, 
1 ounce; pin brass, 10 pennyweights, 
bar tin, 2 pennyweights 

XIV. — Imitatioa Silver. — Fine silver, 
1 ounce, nickel, 1 ounce, 11 grams, fine 
copper, 2 ounces, 9 grams 

XV. — Fine silver, 3 ounces; nickel, 1 
ounce, 11 pennyweights, fine copper, 2 
ounces, 9 grams, spelter, 10 penny- 
weights 

XVI. — ^Fine Silver Solder for Filime 
Work. — Fine silver, 4 penny wei^ts, 
6 grams; pm brass, 1 pennyweight 

Bismuth. Solder. — Bismuth, 3 ounces; 
lead, 3 ounces, 18 pennyweights; tin, 5 
ounces, 6 pennyweights 

BRASS: 

I — ^Yellow Brass for Turning. — ('Com- 
mon article ) — Copper, 20 pounds, zinc, 
10 pounds; lead, 4 ounces 

II — Copper, 32 pounds; zinc, 10 
pounds, lead, 1 pound- 

ill — ^Red Brass FreCj for Turning. — 
Copper, 100 pounds; zinc, 50 pounds, 
lead, 10 pounds, antimony, 44 ounces 

IV — Best Red Brass for Fme Cast- 
ings. — Copper, 24 pounds, zinc, 5 
pounds, bismuth, 1 ounce 

V. — ^Red Tombac. — Copper, 10 pounds ; 
zinc, 1 pound. 

VI — Tombac. — Copper, 16 pounds; 
tin, 1 pound, zmc, 1 pound. 

VII — ^Brass for Heavy Castings. — 
Copper, 6 to 7 parts; tin, 1 part; zinc, 1 
part. 

VIII. — Malleable Brass. — Copper, 70 10 
parts; zinc, 29 90 parts 

IX — Superior Malleable Brass. — Cop- 
per, 60 parts, zinc, 40 parts. 

X — Brass, — Copper, 73 parts; zinc, 
27 parts 

XI — Copper, 65 parts; zmc, 35 parts 

XII — Copper, 70 parts; zmc, 30 parts 

XIIL — German Brass. — Copper, 1 

pound, zinc, 1 pound- 

XI V. -~W atchmakers' Brass. -Copper, 
1 part; zinc, 2 parts. 

XV. — Brass for Wire. — Copper, 34 
parts; calamine. 56 parts. 

XVI. — Bra^ for Tub^— Copper, 2 
parts; zmc, I part. 

XVII. — Rcass for Heavy Work. — 
Copper, 100 parts; lia, 15 parts; zinc, 
15 parts. 


XVHI — Copper, 112 parts; tin, 13 
parts; zmc, 1 part 

XIX — ^Tombac or Red Bra^. — Cop- 
per, 8 parts, zmc, 1 part. 

XX — Brass. — Copper, 3 parts, melt, 
then add zinc, 1 part 

XXI — ^Buttonmakers’ Fine Brass. — 
Brass, 8 parts; zmc, 5 parts. 

XXII — Buttonmakers^ Common 
Brass. — Button brass, 6 parts, tin, 1 
part, lead. 1 part Mix. 

XXin — Mallet’s Brass, — Copper, 
25 4 parts; zmc, 74 6 parts Used to pre- 
serve iron from oxidizing 

XXIV. — ^Best Brass for Clacks. — 
Rose copper, 85 parts; zinc, 14 parts; 
lead, 1 part 

GOLD ALLOYS: 

See also Gold Alloys, under Alloys. 

Gold of 22 carats fine being so little 
used IS intentionally omitted, 

I — Gold of i8 Carats, Yellow Tint 
— Gold, 15 pennyweights; silver, 2 pen- 
nyw’eights, IS grains; copper, 2 p«iny- 
weights, 6 grams. 

II — Gold of 1 8 Carats, Red Tint — 
Gold, 15 pennyweights; silver, 1 peany- 
w eight, 18 grams; copper, S penny- 
weights, 6 grains. 

III. — Spring Gold of i6 Carats. — 
Gold, 1 ounce, 16 pennyweights, sSver, 
6 pennyweights; copper, 12 penny- 
weights This when drawn or roH^ 
very hard makes spnngs little inferior to 
steel. 

IV — ^Jewelers’ Fine Gold, Yellow 
Tint, 1 6 Carats Hearly. — Gold, 1 onnoe; 
silver, 7 pennyweights; copper, 5 penny- 
weights 

V — Gold of Red Tint, i6 Carats. — 
Gold, 1 ounce; silver, 2 pennyweights; 
copper, 8 penny'weights. 

Sterling Gold Alloys.— 1. — Fine gold, 
18 pennyweights, 12 grains; fine 
1 pennyweight; fine copper, 12 grains. 

n — ^Bry Colored Gold Alloys, 
Carat. — Fine gold, 15 pennyweights; 
fine silver, 1 pennyweight, 10 grainy; 
fine copper, 4 penny wei^ts, 17 grains. 

III. — 18 Carat — Fine gold, 1 
fine Sliver, 4 pennyweights, 10 grains; 
fine copper, 2 pennyweights, 5 grahis^ 

IV — 18 Carat — Fme gold, 15 penny- 
weights; fine silver, 2 pennywemi^,, ^ 
grains; fine copper, 2 penny weignife^ I# 
grains. - 

V. — 18 Carat — Fine gold, IS fm»3F^ 
weights; fine silver, 2 pennywd^ta, 
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oils, artificial oil of mirbane, etc , but 
none of them seems entirely satisfactory. 
The addition of amyl acetate in the pro- 
portion of 10 grams to the liter (1 per 
cent) has also been suggested, several 
experimenters reporting very successful 
results therefrom. Some years ago Ber- 
inger proposed a process for remo-sung 
sulphur compounds from benzine, which 
'would presumably be equally applicable 
to kerosene This process is as follows. 

Potassium permanga- 
nate 1 ounce 

Sulphuric acid i pint 

Water . pints 

Mix the acid and water, and when the 
mixture has become cold pour it into a 
5-galIon bottle Add the permanganate 
and agitate until it is dissohed Then 
add benzine, 1 gallon, and thoroughly 
agitate Allow the liquids to remain m 
contact for 24 hours, frequently agitating 
the mixture Separate the benzine and 
wash in a similar bottle with a mixture 
of 

Potassium permanga- 
nate i ounce 

Caustic soda 4 ounce 

Water 2 pints 

Agitate the mixture frequently during 
several hours, then separate the benzine 
and wash it thoroughly with water On 
agitating the benzine with the acid per- 
manganate solution an emulsion-like 
mixture is produced, which separates in 
a few seconds, the permanganate slo'w ly 
subsiding and sho'wing considerable re- 
duction In the above process it is 
quite probable that the time specified (24 
hours) IS greatly m excess of what is 
necessary, as the reduction takes place 
almost entirely in a very short time It 
has also been suggested that if the proc- 
ess were adopted on a manufacturing 
scale, with mechanical agitation, the 
time could be reduced to an hour or tw 

KDROSENE-CLEAMNG COMPOXmDS: 

See Cleaning Preparations, under 
Miscellaneous Methods 

KEROSENE EMULSIONS: 

See Petroleum 

KETCHUP (ABULTERATEB), TESTS 
FOR: 

See Foods. 

KHAKI COLORS: 

See Dyes. 

KID: 

See Leather. 


KISSINGEN SALTS: 

See Salts (Elfer\escent). 

KISSINGEN WATER: 

See Waters. 

KIOTE-SHARPENING PASTES: 

See Razor Pastes 

KNOCKENPLOMBE: 

See Adhesives 

KNOTS: 

See Paint 

KOLA CORDIAL: 

See Wmes and Liquors. 

Koxrmss substitute: 

See also Beverages 

To prepare a substitute tor koumiss 
iiom cow’s milk- Dissolve I ounce grape 
sugar m 3 fluid ounces water. Mix 18 
grains well washed and pressed beer 
veast with 2 fluid ounces of cow’s milk. 
Mix the two liquids m a champagne 
bottle, fill with milk, stopper securely, 
and keep for 3 to 4 da>s at a tempera- 
ture not exceeding 50® F., shaking fre- 
quently. The preparation does not keep 
longer than 4 to 5 days. 

KUMMEL: 

See Wines and Liqnors. 

KWASS: 

See Beverages 

LABEL PASTES, GLUES, AND MUCT- 
LAGES: 

See Adhesives 

LABEL VARNISHES: 

See Varnishes. 

LACE LEATHER: 

See Leather. 

LACE, TO CLEAN GOLD AND SILVER ; 

See Cleaning Preparations and Meth- 
ods 

LACES, WASHING AND COLORING 
OF: 

See Laundry Preparations. 

Lacquers 

(See alsoEnamels, Glazes, Paints, Var- 
nishes, and “Waterproofing ) 

LAC AND THE ART OF LACQUERING. 

: The art of lacquenng include various 

steps, which are divulged as little as 
I possible. Without them nothing but a 
I varnish of good qualitv would be ri^issed. 
i Thus in Tonkin, where the abundant 
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production is the object of an important 
trade with the Chinese, it is so used only 
for varnishing, while in China the same 
product from the same sources con- 
tributes to most artistic applications 
When the Annamites propose to lac- 
quer an object, a box, for example, they 
first stop up tbe holes and crevices, cov- 
ering all the imperfections with a coating 
of diluted lac, by means of a fiat, close, 
short brush Tfien they cover the whole 
with a thick coating of lac and white clay. 
This day. oil> to the touch, is found at 
tbe bottom of certain lakes m Ionian; 
it IS dried, pulverized, and sifted with a 
piece of fine silk before being embodied 
with the lac This operation is designed 
to conceal the inecjualities of the 
and produce a uniform surface which, 
when completely dry, is rendered smooth 
with pumice stone 

If the object has portions cut or sunk 
the clayey mixture is not applied, for it 
would make the details dammj, but m 
its place a single, uniform layer of pure 

lac , , 

In any case, after the pumicing, a 
third coating, now pure lac, is passed 
over the piece, which at this time has a 
mouse-gray color This layer, known 
under the name of sou lot, colors the piece 
a brilliant black As the lac possesses 
the remarkable property of not drying m 
dry air, the object is left in a damp place 
men perfectiv dried the piece is var- 
nished, and the desired color imparted 
by a single operation If the metallic 
Ap|dications are excepted, the lac is 
cSored oidy black, brown, or red. 

The following formulas are in use 

Itock* — One part of turpentine is 
warmed for ^0 minutes beyond the fus- 
ing point; then poured into 3 parts of lac, 
at the same time pkeu deu (copperas) is 
added. The mixture is stirred for at 
least a day, sometimes more, by means 
of a large paddle. 

Maroon. — This is prepared by a process 
similar to the preceding, replacing half 
of the copperas by an equal quantity of 
China vermilion. 

— The lac, previously stirred for 
i hours, IS mixed with hot oil of trau, 
and the whole is stirred for a day, after 
which vermilion is added The latter 
shonid be of good quality, so as to have 
1 ^ brSliant and unchangeable 

The operation of lacquering is then 
ended, but there are parts to be gilded. 
Theae are again covered with a mixture 
of lac and ou of irau. When this layer 
the metallic leaves are applied, 
are themselves protected by a 


coating, composed also of lac and oil of 
trau All these lac and oil of trau mix- 
tures are carefully filtered, w^hich the 
natives effect by pressing the liquid on a 
double filtering surface formed of wad- 
ding and of a tissue on which it rests It 
can only be applied after several months 
’when the metallic leaf is of gold In the 
case of silver or tin the protecting coat 
can be laid on in a few days. It favor- 
ably modifies the white tints of these two 
metals by communicating a golden color 
The hue, at first reddish, gradually im- 
proves and acquires its full brilliancy m 
a few months 

Little information is procurable con- 
cerning the processes employed by the 
Chinese The wood to be lacquered 
should be absolutely dry. It receives 
successive applications, of which the 
number is not less than 33 for perfect 
work W’hen the lac coating attains the 
thickness of J of an inch it is ready for 
the engravers The Chinese, like the 
inhabitants of Tonkin, make use of oil of 
trau to mix with the lac, or oil of aleurites, 
and the greatest care is exercised m the 
drying of the different layers The 
operation is conducted in dim-lighted 
rooms specially fitted up for the purpose, 
the moisture is maintained to a suitable 
extent by systematically watering the 
earth which covers the walls of this “ cold 
stove.” 

Lacquer for Aluminum — Dissolve 100 
parts of gum lac in 300 parts of am- 
monia, and heat the solution for about 1 
hour moderately on the water bath Af- 
ter cooling, the mixture is ready for use 
The aluminum to be coated is cleaned in 
the customary manner After it has been 
painted with the varnish, it is heated in 
the oven to about 572° F. The coating 
and heating may be repeated 

Lacquer for Brass. — 

Annatto . . i ounce 

Saffron . i ounce 

Turmeric I ounce 

Seed lac in coarse pow- 
der . 3 ounces 

Alcohol . 1 pint 

Digest the annatto, saffron, and tur- 
meric in the alcohol for several days, 
then strain into a bottle containing the 
seed lac; cork and shake until dissolved 

Lacquer for Bronze. — I — The follow- 
ing process yields a protective varnish 
for bronze articles and other metallic 
objects in various shadings, the lacquer 
produced excelling in high luster and 
permanency Fill 40 parts of best pale 
shellac; 12 parts of pulverized Florentine 
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lake; 80 parts gamboge; and 6 parts of 
dragon’s blood, likewise powdered, into 
a bottle and add 400 parts of spirit 
Allow this mixture to form a solution 
preferably by heating the flask on the 
water bath, to nearly the boiling point of 
the water, and shaking no%\ and then 
until ail has dissolved After the cooling 
pour off the liquid from the sediment, if 
any is present, this houid constitutes a 
lacquer of dark-red color In a second 
bottle dissohe in the same manner 24 
parts of gamboge in 400 parts of spirit, 
Tfthich affords a lacquer of golden ^ello^v 
color According to the desired shade, 
the red lacquer is now mixed -with the 
yeilo’ft one, thus producing any hue re- 
quired from the deepest red to a golden 
tone If necessary, thin with spirit of 
wine. The varnisb is applied, as usual, 
on the somewhat warmed article, a cer- 
tain temperature having to be adhered 
to, which can be ascertained by trials 
and is easily regulated by feeling 

II — The following is equally suitable 
for boots and leather goods as for appli- 
cation on iron, stone, glass, paper, cloth, 
and other surfaces The inexperienced 
should note before making this liquid 
that it does not give a yellowush bronze 
like gold paint, but a darkish iridescent 
one, and as it is a pleasing variation in 
aids to home decoration, it would 
doubtless sell w'eil Some pretty effects 
are obtained by using a little phloxine 
instead of part *of the violet aniline, or 
phloxme alone wull produce a rich red- 
dish bronze, and a lustrous peacock green 
IS obtained with brilliant amhne green 
crjstals 

Quantities . Flexile methylated col- 
lodion, 1 gallon; pure violet aniline, 1 
pound Mix, stand away for a few days 
to allow the aniline to dissolve and stir 
frequently, taking care to bung down 
securely, as the collodion is a volatile 
liquid, then strain and bottle off It is 
applied with a brush, dries rapidly, and 
does not rub off or peal. 

Celluloid Lacquer. — Dissolve uncol- 
ored celluloid in a mixture of strong 
alcohol and ether The celluloid first 
swells up in the solvent, and after vigor- 
ous shaking, the bottle is allowed to stand 
quietly for the undissolved portion to settle, 
when the clear, supernatant fluid is 
poured off. The latter may be imme- 
diately used; it yields a colorless glossy 
lacquer, or may be colored, as desired, 
with aniline colors. 

Colored Lacquer.-y-Make a strong 
solution of any coloring matter which is 
soluble in methylated spirit, such as 


cochineal, saffron, the aniline dyes, etc 
Filter through fine cambric, and to this 
filtered solution add brown shellac m 
flakes in the proportion of 4 to 5 ounces 
of shellac to each pint of methriated 
spirit Shake once a day for about S 
days If too thick it may be thinned by 
adding more colored spirit or plain spirit 
as required, and any lighter shade can be 
obtained b\ mixing with plain lacquer 
mixed m the abo\e proportions Lac- 
quer works beat m a %\arm, dry place, 
and the proce^a la iiuprowd h\ alightly 
warming the artnlca, whifli must be 
absolutely free from greaae, dirt, or 
moisture The best results are ob- 
tained by applying many coats of tbin, 
light-colored lacquer, eafli coat to be 
thoroughly dry before apphing the next 

Apply with a soft camcrs-hair brush, 
it IS better to use too small a brush than 
too large When complete, warm the 
articles for a few seconds before a clear 
fire, the hotter the better, if too hot, 
however, the colors will fade This 
makes the lacquer adhere firmly, es- 
pecially to metallic surfaces Aniline 
green w’orks very well. 

Lacquer for Copper. — A lacquer wLich 
to a certain degree resists heat and 
acid liquids, but not alkaline ones, is 
obtained by heating fine, thickly liquid 
amber varnish, whereby it is rendered 
sufficiently liquid to be applied with the 
brush The copper article is coated 
with this and left to stand until the lac- 
quer has dned perfectly Next, the 
object is heated until the lacquer com- 
mences to smoke and turns brown. If 
the operation is repeated twnce, a coatiiig 
is finally obtained, which, as regards 
resistiLg qualities to acid bodies, exedb 
ex'en enamel, but which is stroa^l^ at- 
tacked even by w eaUy alkaline liquids. 

Ebony Lacquer. — The ebony lacq«^ 
recommended by the well-known 
lish authority, Mr H C. Standage, con- 
sists of J ounce aniline hydrochloride, 
§ ounce alcohol, 1 part sulphate of ccfi- 
per, 100 parts of water The aniline 
IS dissolved in the alcohol and the copper 
sulphate in the w'ater. The wood is first 
coated with the copper sulphate solution^ 
and after this coating has been given 
plenty of time to drv the aniline salt 
tincture is applied Shortly the copper 
salt absorbea by the wood will reart on 
the aniline hydrochloride, develomn£ a 
deep, rich black which acids or allKalies 
are powerless to destrov. Coat with 
sheliac and give a French pcdish, thus 
bringing the ebony finish up to a durable 
and unsurpassed luster. 
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GOLB LACQUERS: 

I. — ^For Brassware. — A gold lacquer 
to imprOTe the uatural color of brassware 
IS prepared from 16 parts gum lac, 4 
parts aragon’s blood, and 1 part curcuma 
powder diS3oi\ed m 320 parts spirits of 
wine in the warmth and filtered well 
The articles must be thoroughly cleaned 
by burning, grinding, or turning either 
dull or burnished, and then coated with 
a thin layer of the above mixture, applied 
with a soft hair brush or a pad of wad- 
ding If the objects are colored the 
lacquer must be laid on by stippling 
Should the color be too dart, it may be 
lightened by reduction w ith a little spirit 
until the correct shade is produced. The 
most suitable temperature for the metal 
during the work is about the warmth of 
the hand, if too hot or too cold, the lac- 
quer may smear, and wull then have to 
be taken off again wuth spirit or hot 
potash lye, the goods being dried in 
sawdust or recleaned as at lirst, before 
applying the lacquer again Round 
articles may be fixed m the lathe and the 
lacquer laid on with a pad of w'adding. 
In order to color brassware, a solution 
of SO parts caustic soda; 10 parts cupric 
carbonate; 200 parts w’ater (or 200 parts 
ammonia neutralized by acetic acid), 
100 parts \erdigns, ana 60 parts sal 
ammoniac is employed, into which the 
warmed articles are dipped After 
having dried they are coated with color- 
less shellac varnish 

II, — For Tim — Transparent gold lac- 
quer for tin (all colors) may be made 
as follows: Take 4 pint of alcohol, add 
I ounce gum shellac; 4 ounce turmeric; IJ 
ounce red sanders. Set the vessel in a 
warm place and shake freque^ tly for 
half a day. Then strain the liq^uor, 
rinse the bottle and return it, corking 
tightly for use. When this is used, it 
mast be applied to the work freely and 
Sowed on full, or if the "work admits it, 
it may be dipped. One or more coats 
may be gi\en as the color is required 
light or <mrk For rose color substitute 
J ounce of finely ground lake in place of 
flhe turmenc. For blue, substitute Prus- 
sian blue. For purple, add a little of the 
blue to the turmenc. 

For Bottle Caps, etc.^ — 

I. -— Gum gutta. ... . 10 parts 

Sh^lac . , . ..... 100 parts 
Turpentine .... 10 parts 

Alcon<fi 450 parts 

II. — ^Gum gutta 40 parts 

Brain's blood ... 5 parts 

Ale^olic extract of 

Bamdalwood 5 parts 


Sandarac ..... 75 parts 

Venice turpentine . 25 parts 

Alcohol, 95 per cent 900 parts 

Mix and dissolve by the aid of a gentle 
heat 

Liquid Bottle Lac. — Into a half-gallon 
bottle put S ounces of shellac, and pour 
o^er it 1 J pints of alcohol of 94 per cent, 
and 24 ounces of sulphuric ether Let 
stand, with occasional shaking, until the 
shellac is melted, and then add 4 ounces 
of thick turpentine and 4 ounce of bone 
acid Shake until dissohed To color, 
use the amlme colors soluble in alcohol- — 
for red, eosine, blue, phenol blue; black, 
negrosin, green, aniline green; violet, 
methyl violet, etc. If it is desired to 
have the lac opaque, add 8 ounces of 
ulvenzed steatite, but remember to 
eep the lac constantly stirred while 
using, as otherwise the steatite falls to 
the bottom- 

Lithograpbic Lacquer. — -Dissolve 15 
parts, by weight, of red lithol R or G in 
paste of 17 per cent, in 150 parts, by 
w’eight, of hot water. Boil for 2 minutes, 
shaking wuth 2 5 parts, by^ weight, of 
barium chloride. Dissolve in 25 parts, 
by weight, of water Add to the mixture 
l5o parts, by weight, of aluminum hy- 
drate of about 4 per cent. Cool, filter, 
and dry 

Lacquer for Microscopes, Mathemat- 
ical Instruments, etc.— Pulverize 160 
parts, by w eight, turmeric root, cover it 
wuth 1,700 parts alcohol, digest m a 
warm place for 24 hours, and then filter. 
Dissohe 80 parts dragon’s blood, 80 
parts sandarac, 80 parts gum elemi, 50 
parts gum gutta, and 70 parts seed lac, 
put in a retort wuth 250 parts powdered 

g lass, pour over them the colored alco- 
ol first made, and hasten solution by 
warming m the sand or water bath. 
When completely dissolved, filter. 

To Fix Alcoholic Lacquers on Metalhc 
Surfaces. — Dissolve 0.5 parts of crys- 
tallized boracic acid in 100 parts of the 
respective spirit varnish whereby the 
latter after being applied forms so hard 
a coating upon a smooth tin surface 
that it cannot be scratched off even with 
the finger-nails. The aforementioned 
percentage of boracic acid should not 
be exceeded in prepanng the solution; 
otherwise the varnish wifi lose in inten- 
sity of color. 

Lacquer for Oil Paintings. — Dilute 
100 parts of sulphate of baryta with 600 
parts of water containing in solution 60 
parts of red lithol R or G in paste of 17 
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per cent Boii the mixture for several ' 
minutes m a solution of 10 parts of bar- > 
lum chloride in 100 parts of water Af- 
ter cooling, filter and dr\ 

Lacquers for Papers. — I — With base 
of baryta Dissohe 30 parts of red iithoi 
E or G in paste of 17 per cent, m 300 I 
parts of hot water. Add an emulsion 
obtained by mixing 10 parts of sulphate 
of alumina m 100 parts of water and 5 
parts of calcined soda dissolved in 50 
parts of water Precipitate with a solu- 
tion of 17 5 parts of barium chloride m 
1^5 parts of water Cool and filter 

II — ^With base of lime Dissolve 30 
parts red hthol R or G m paste of 17 per 
cent, m 300 parts of hot water Boii for 
a few minutes with an emulsion pre- 
pared bj mixing 10 parts sulphate of 
alumina with 100 parts of water and 2 5 
parts of slaked lime m 100 parts of water. 
Pilter after cooling. 

Lacquer for Stoves and other Articles 
to Withstand Heat. — This is not altered 
heat, and does not give off disagree- 
able odors on heating Thin 1 part of 
sodium water glass witn 2 parts of water 
in order to make the vehicle. This is 
to be thickened wuth the following ma- 
terials in order to get the desired color* 
White, barium sulphate or w'hite lead, 
yellow, baryta chromate, ocher, or ura- 
nium jeilow; green, chromium oxide or 
ultramarine green, brown, cadmium 
oxide, manganese oxide, or sienna 
brown; red, either iron or chrome red 
The coloring materials must be free 
from lumps, and w'ell ground m with the 
vehicle. Bronze powders may also be 
used either alone or mixed with other 
coloring stuffs, but care must be taken, 
in either instance, to secure a sufficient 
quantity The colors should be made 
up as wanted, and no more than can 
conveniently be applied at the time 
should be prepared An excellent way 
to use the bronze powders is to lay on the 
coloring matter, and then to dust on the 
powder before the glass sets. Lines or 
ornamentation of any sort may be put on 
by allowing the coating of enamel to dry, 
and then drawing the lines or any desired 
design with a fresh solution of the water 
^lass colored to suit the taste, or dusted 
over with bronze 

inSCELLAHEOHS RECIPES: 

Rtisdan PolisMng Lac. — 

I — ^Sticklac . . . 925 parts 

Sandarac ... . 875 parts 

Larch turpenfoc, . 270 parts 

Alcohol, 90 per cent 3,500 parts 


The sticklac is broken up and mixed 
with the sandarac, put into a suitable 
container with a wide mouth, the spirit 
poured over it and set aside After 
istandmg for a week in a warm place, 
frequent]) stirring in the meantime (best 
with a glass rods and iully dissohing, 
stir in the turpentine Let stand 2 or 
3 davs longer, then filter through glass 
wool. The sandarac dissolves complete- 
1) m the spirit, but the stick leaves a 
slight residue w hich mav be added to the 
next lot of lac made up and thus be 
treated to a fresh portion of spirit The 
larch turpentine should be of the best 
quality This lac is used by woudcarvm 
and turners and is very much pnzed by them 

Mastic Lac. — 

II — ^Mastic, select 150 parts 

Sandarac . 400 parts 

Camphor 15 parts 

Alcohol, 96 percent 1,000 parts 

Prepare as directed m the first recipe. 

Leather Pohsh Lac — 

III — Shellac 16 parts 

Venice turpentine 8 parts 
Sandarac 4 parts 

Lampblack, Swed- 
ish ^ 2 parts 

Turpentine oil 4 parts 

Alcohol, 96 per cent 960 parts 

The alcohol and turpentine oil are 
mixed and warmed under constant stir- 
ring in the sand or water bath. The 
shellac and sandarac are now stirred in, 
the stirring being maintained until boUi 
are dissolved Finally add the turpen- 
tine and dissolv’e Stir the lamt^iack 
with a little vinegar and then add and 
stir in. Instead of lampblack 125 to 15# 
parts of nigrosin may be used. This 
lac should well shaken before appIL 
cation 

LACQUERED WARE, TO CLEAH: 

See Cleaning Preparations and Metlh 
ods 

LAEXS: 

See Dyes. 

LAMPBLACK: 

Production of Lampblack. — The Iasi 
oil obtained in the distillation of coal tar, 
and freed from naphthalene as far as 
possible, VIZ , soot oil, is burned in a 
special furnace for the productioii ol 
various grades of lampbfaefc. ^ In tlab 
furnace is an iron plate, wbick 
always be kept dowing; npGsa this pla^ 
the soot oil lricl3c« tbronga a small tube 
fixed above it It is decompoaed and 
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the smoke (soot) rises into four cham- 
bers through small apertures When 
the quantity of oil destined for decom- 
position has been used up, the furnace is 1 
allowed to stand undisturbed for a few } 
days, and only after this time has elapsed 
are the chambers opened by windows < 
provided for that purpose In the fourth , 
chamber is the %ery finest lampblack, I 
which the lithographers use, and m the 
third the fine grade employed by manu- 
facturers of printers’ ink, while the first 
and second contain the coarser soot, 
which, well sifted, is sold as flame lamp- 
black 

Prom grade Xo 1 the calcined lamp- 
black for paper makers is also produced 
For preparing this black capsules of iron 
plate with closing iid are filled, the stuff 
is stamped firmly into them and the 
cover smeared up with fine loam The 
capsules are next placed in a well draw- 
ing stove and calcined, w hereby the em- 
pyreuinatic oils evaporate and the re- 
maining lampblack becomes odorless 
Allow the capsules to cool for a few* days 
before opening them, as the soot dries 
very slowly, and easily ignites again as 
soon as air is admitted if the capsules are 
opened l^fore This is semi-calcined 
lampblack. 

For the purpose of preparing com- 
|detely calcined lampblack, the semi- 
caleined article is again jammed into 
fresh capsules, closing them up well and 
ealcining thoroughlj once more After 
® days the capsules are opened contain- 
ij 0 Eg the ail-caicined lampblack in com- 
pact pieces. 

For the manufacture of coal soot an- 
other furnace is employed. Asphalt or 
pilch IS burned in it with exclusion of 
^ as far as practicable. It is thrown 
in through the doors, and the smoke 
escapes through the chimney to the soot 
chambers, 1, 2, 3, 4, and 5, assorting 
liself there. 

When the amount of asphalt pitch 
destined for combustion has burned up 
completely, the furnace is left alone for 
several days without opening it After 
this time has elapsed the outside doors 
arc slowly opened and some air is ad- 
mlltcd. iLater on they can be opened 
altc^Cther after one is satisfied that the 
fflool haa cooled completely. Chamber 
4 contains the finest soot black, destined 
for the manufacture of leather cloth and 
-doth. In the other chambers is fine 
WM ordinary flame black, which is sifted 
wd packed in suitable barrels. Cal- 
^<^bed lampblack may also be produced 
inppa M;, the operation being the same as 
fe^nSMack. 


LAMP BURNERS AND THEIR CARE: 

See Household Formulas. 

LAMPS. 

Coloring Incandescent Lamps. — In- 
candescent hght globes are colored b\ 
dipping the bulbs into a thin solution of 
collodion previously colored to suit with 
anilines soluble in collodion Dip and 
rotate quickly, bulb down, till dry 

For office desks, room lights, and m 
churches, it appears often desirable to 
modify the glaring yellowish rays of the 
incandescent light A slight collodion 
film of a delicate bluish, greenish, or 
pink shade will do that. 

For advertising purposes the bulbs are 
often colored in two or more colors It 
is also easy with a little practice to pamt 
words or pictures, etc , on the bulbs with 
colored collodion with a brush. 

Another use of colored collodion in 
pharmacy is to color the show' globes on 
their inside, thus avoiding freezing and 
the additional weight of the now used 
colored liquids Pour a quantity of col- 
ored collodion into the clean, dry globe, 
close the mouth and quickly let the col- 
lodion cover all parts of the mside Re- 
move the balance of tbe collodion at 
once, and keep it to color electric bulbs 
for your trade 


LAROLHiE CREAMS: 

See Cosmetics 

LAROLINfE SOAP: 

See Soap. 

LARTERR SLIDES: 

See Photography. 

LARD: 

Detection of Cottonseed Oil in Lard. — 
Make a 2 per cent solution of silver 
nitrate in distilled water, and acidify it 
by adding 1 per cent of nitrate acid, C P 
Into a test tube put a sample of the sus- 
pected lard and heat gently until it lique- 
fies Now add an equal quantity of the 
silver nitrate solution, a^^itate a little, and 
bring to a boil. Continue the boiling 
vigorously for about 8 minutes If the 
lard remain clear and colorless^ it may 
be accepted ^ pure. The presence of 
cottonseed oil or fat will make itself 
known by a coloration, varying from 
yellow, ^ayish green to brown, accord- 
ing to the amount present. 

LATHE LUBRICANT: 

See Lubricants. 
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LAUUDRY IRKS: 

See Household Formulas. 

Laundry Preparations 

BLXmfG COMPOTJRDS: 

Laundzy Blue. — The soluble blue of 
commerce, tv hen properly made, dis- 
solves freely in water, and solutions so j 
made are put up as liquid laundry blue t 
The water employed in making the solu- j 
tion should be free from mineral sub- 
stances, especially lime, or precipitation | 
may occur If rain water or distilled ' 
'water and a good article of blue be used, 
a staple preparation ought apparently to 
result, but whether time alone affects 
the matter of solubility it is impossible 
to state As it is essential that the solu- 
tion should be a perfect one, it is best to 
filter it through several thicknesses of 
fine cotton cloth before bottling, or if 
made in large quantities this method 
may be modified by allowing it to stand 
some da} s to settle, when the top portion 
can be siphoned off for use, the bottom 
only requiring filtration 

This soluble blue is said to be potas- 
sium fern-ferrocyanide, and is prepared 
by gradually adding to a boiling solution 
of potassium ferncyanide (red prussiate 
of potash) an equivalent quantity of hot 
solution of ferrous sulphate, boiling for 
£ hours and washing the precipitate on a 
filter until the washings assume a dark- 
blue color; the moist precipitate can then 
at once be dissolved by the further ad- 
dition of a sufficient quantity of water 
Al^ut 64 parts of the iron salt are neces- 
sary to convert 100 parts of the potassium 
salt into the blue compound. 

Leaf bluing for laundry use may be 
prepared by coating thick sized paper 
with soluble blue formed into a paste 
with a mixture of dextrin mucilage and 
glycerme Dissolve a given quantity 
of dextrine in water enough to make a 
solution about as dense as ordinary 
syrup, add about as much glycerme as 
there was dextrine, rub the blue smooth 
with a sufficient quantity of this vehicle 
and coat the sheets with the pamt- The 
amount of blue to be used will depend 
of course on the intended cost or the 
product, and the amount of glycerine will 
require adjustment so as to giv e a mixture 
which will not “snSear’* after the water 
has dried out and yet remain readily sol- 
uble- i 

Dltramarine is now % ery generally used 
as a laundry blue where the in^luble or 
**bag blue” is desired. It m mixed with 
glucose, or i^ucose and ifettriue* and 


pressed into balls or cakes, When glu- 
cose alone is^ used, the product has a 
tendency, it is said, to become soft f»n 
keeping, which tendency may be coun- 
teracted by a proper proportion of dex- 
trin Bicarbonate of sodium is added 
as a “filler” to cheapen the product, the 
quantity used and the quality of the 
ultramarme emploved being both regu- 
lated by the price at which the product 
IS to sell 

The coal-tar or aniline blues are not 
offered to the general public as laundiy 
blues, but laundry proprietors have 
them frequently brought under their 
notice, chiefly in the form of solutions, 
usually 1 to 14 per cent strong These 
dyes are strong bluing materials, and 
being m the form of solution, are not 
liable to speck the clothes Xaturallv 
their properties depend upon the par- 
ticular dye used; some are fast lo acids 
and alkalies, others are fast to one but 
not to another, some will not stand iron- 
ing, while others again are not affected 
by the operation, geiierallv the} are not 
fast to light, but this is only of minor im- 
portance The soluble, or cotton, blues 
are those most favored; these are made 
in a great variety of tints, varying from a 
reddish blue to a pure blue m hue, dis- 
tinguished by such brands as 3R, 6B, 
etc. Occasionally the methyl violeta 
are used, especially the blue tints. 
Blackley blue is very largely used for this 
purpose, being rather faster than the 
soluble blues. It may be mentionedl 
that a 1 per cent solution of this dye is 
usually stroi g enough Unless cate is 
taken in dissolving these they 
apt to produce specks The heat to 
wmich the pure blues are exposed in iron- 
ing the clothes causes some kinda io 
assume a purple tinge. 

The cheapest anilme blue costs ahoirt 
three times as much as soluble blue, yet 
the tinctorial power of the aniline colors 
IS so great that possibly they might be 
cheapened. 

Soluble Blue. — I — Dissolve 217 paits 
of prussiate of potash in 800 parts m hot 
water and bring the whole to 1 ,000 parte. 
Likewise dissolve 100 parts of fenw 
chloride in water and bring the 
also to 1,000 parts To each of these 
solutions add £,000 parts of codking 
salt or Glauber’s salt solution saturated 
in the cold and mix well The solutioms 
thus prepared of prussiate of potash and 
feme chloride are now mixed logefcr 
with stirring Allow to settle and re- 
move by suction the dear liquid cos- 
taining undecomposed femocyanide of 
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potassium and Glauber’s salt; this is kept * 
and used for the next manufacture by 
boiling it down and allowing the salts to 
crystallize out- The percentage of ferro- 
cyanide of potassium is estimated by 
analysis, and for the next production 
proportionally less is used, employing 
that obtained by concentration 

After siphoning off the solution the 
precipitate is washed with warm T\ater, 
placed on a filter and washed out on the 
fatter by pouring on cold water until the 
water running off commences to assume 
a strong blue color The precipitate is 
then squeezed out and dried at a moder- 
ate heat (104° F ) The Pans blue thus 
obtained dissolves readily m water and 
can be extensively employed in a similar 
manner as indigo carmine. 

II. — Make ordinary Prussian blue 
(that which has been purified by acids, 
chlorine, or the hypochlorites) into a 
thick paste with distilled or ram v^ater, 
and add a saturated solution of oxalic 
acid sufficient to dissolve If time be of 
no consequence, by leading this solution 
exposed to the atmosphere, in the course 
of 60 days the blue will be entirely pre- 
cipitated* in soluble form. Wash with 
weak alcohol and dry at about 100° F. 
The resultant mass dissohcs m pure 
water and remains in solution indefi- 
nitely It gives a deep, brilliant blue, 
and IS not injurious to the clothing or 
the hands of the washwoman 

The same result may be obtained by 
precipitating the soluble blue from its 
oxide solution by the addition of alcohol 
of 95 percent, or with a concentrated solu- 
tion of sodium sulphate. Pour off the 
mother liquid and wash with very dilute 
alcohol; or throw on a filter and wrash 
with water until the latter begins to come 
off colored a deep blue 

liquid laundry Blue. — This may be 
prepared either with liquid Prussian blue 
or indigo carmine Make a solution of 
gum dragon (gum tragacanth) by dis- 
solving 1 to 2 ounces of the powdered 
gum in 1 gallon of cold water in which 4 
ounce oxalic acid has been dissolved. 
The gum will take several days to dis- 
solve, and will require frequent stirring 
and straining before use. To the strained 

t ortion add as much Prussian blue in 
ne powder as the liqmd will dissolve 
without precipitating, and the com- 
pound is ready for use. 

Instead of powdered Prussian blue, 
soluble Prussian blue may be used. 
This IS made by dissolving solid^ Prus- 
sian blue in a solution of oxalic add, but 
Bs the use of oxalic add is to be depre- 


cated for the use of laundresses, as it 
would set up blood poisoning should it 
get into any cuts in the flesh, it is best to 
prepare liquid blue by making a solution 
of yellow prussiate of potash (ferrocya- 
nide of potassium) with water, and then 
by adding a sufficient quantify of chlor- 
ide of iron to produce a blue, but not 
enough to be precipitated 

Ball Blue. — The ball sold for laundry 
use consists usually, if not always, of 
ultramarine The balls are formed by 
compression, starch or some other ex- 
cipient of like character being added to 
render the mass cohesixe. Blocks of 
blue can, of course, be made by the same 
process. The manufacturers of ultra- 
marine prepare balls and cubes of the 
pigment on a large scale, and it does 
not seem likely that there would be a 
sufficient margin of profit to justify the 
making of them m a small way from 
the powdered pigment Careful experi- 
ments, hovrever, would be necessary to 
determine this positively. Ultramarine 
IS of many qualities, and it may be ex- 
pected that the balls will vary also in the 
amount of “filling” according to the 
price at which they are to be sold. 

Below is a “filled” formula: 

Ultramarine . 6 ounces 

Sodium carbonate 4 ounces 

Glucose . 1 ounce 

Water, a sufficient quantity 

Make a thick paste, roll into sheets, 
and cut into tablets The balls in bulk 
can be obtained only in large packages 
of the manufacturers, say barrels of 200 
pounds; but put up in 1-pound boxes 
they can be bought in cases as small as 28 
pounds 

Laundry Blue Tablets. — 

Ultramarine 6 ounces 

Sodium carbonate. 4 ounces 

Glucose 1 ounce 

W’ater, a sufficient quantity. 

Make a thick paste, roll into sheets, 
and cut into tablets 

Polishes or Glaze^ for Laundry Work* 
— I. — To a mixture of 200 parts each of 
Japan wmx and paraffine, add 100 parts 
of stearic acid, melt together, and cast in 
molds. If the heated smoothing iron be 
rubbed wdth this wrax the iron will not 
merely get over the surface much more 
rapidly, but w^iii leaved handsome polish. 

Laundry Gloss Dressing. — 

II. — Dissolve white wax, 5.0 parts, in 
ether, 20 5 parts, and add spirit, 75,0 
parts. Shake before use. 

Heat until melted, in a pot, 1,000 parts 
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of wax and 1 ,000 parts of stearme, as ^ ell 
as a few drops of an essential oil To 
the hot liquid add with careful stirnng 
S50 parts of ammonia lye of 10 per cent, 
whereby a thick, soft mass results im- 
mediately Upon further heating same 
turns thin again, whereupon it is diluted 
with 20,000 parts of boiling water, mixed 
with 100 parts of starch and poured into 
molds 


STARCHES. 

Most laundry starches now contain 
some polishing mixture for giving a high 
luster 

j — Dissolve in a vessel of sufficient 
capacity, 42 parts of crystallized mag- 
nesium" chloride m 30 parts of water 
In another vessel stir 12 parts of starch 
in 20 parts of water to a smooth paste 
Mix the two and heat under pressure until 
the starch is fluidified 

II — Pour 250 parts, by weight, of 
water, over 5 parts, by weight, of pow- 
dered gum tragacanth until the powder 
swells uniformly, then add 750 parts, by 
weight, of boding water, dissolve 50 
parts, by weight, of borax in it, and stir 50 
parts, by weight, of stearine and 50 parts, 
by weight, of talcum into the whole 
(jf this fluid add 250 parts to 1,000 parts 
of boiled starch, or else the ironing oil 
is applied by means of a sponge on the 
starcned w'ash, which is then ironed 


III. — Starch 
Borax 

Common salt 
Gum arable 
Stearme 


By weight 
1,044 parts 
9 parts 
1 part 
8 parts 
20 parts 


WASHING FLUIDS, BRICKS AND 
I>OWDERS: 

Washing Fluids. — ^Rub up 75 parts of 
milk of sulphur wuth 125 parts of glycer- 
ine in a mortar, next add 50 parts of 
camphorated spirit and 1 part of lav- 
ender oil, and finally stir in 250 parts of 
rose water and 1,000 parts of C tilled 
water. The liquid must be stirrea ccn- 
stantly when filling it into bottles, since 
the sulphur settles rapidly and w'ould 
thus be unevenly distributed. 

Grosser’s W ashing Brick. — 

Water 54 parts 

Sodium hydrate . 38 21 parts 

Sodium biborate.. 6 61 parts 
Sodium silicate. . . 1.70 parts 

HaenfceFs Bleaching Solution. — 
Water . . 36 15 parts 

Sodium hydrate . 40 22 parts 

Sodium silicate. .. 23 14 parts 


Luhn’s Washing Extract. — 


Water 

34 50 parts 

Sodium hydrate 

25 33 parts 

Soap 

39 40 parts 

Washmg Powders — 

I. — Sodium carbonate. 


partly effloresced 

2 parts 

Soda ash 

1 part 

II — Sodium carbonate. 


partly effloresced 

6 parts 

Soda ash 

3 parts 

Yellow’ soap 

1 part 

III — Sodium carbonate. 


partly effloresced 

3 parts 

Soap bark 

1 part 

IV — Sodium carbonate," 


partly effloresced 

1 Equal 

Borax 

Yellow soap 

j' parts 


Y — A good pow’der can be made 
from 100 parts of crystal soda, 25 parts 
of dark-yellow’ rosm-cured soap, and 5 
parts of soft soap The two latter are 
placed in a pan, along with one-half the 
soda (the curd soap being cut into small 
lumpsj, and slowly heated, with con- 
tinual crutching, until they are thorough- 
ly melted — without, however, beginning 
to boil The fire is then draw n and the 
remaining soda crutched in until it, too, 
IS melted, this being effected by the resid- 
ual heat of the mass and the pan The 
mass w’lll be fairly thick by the time the 
soda IS all absorbed. After leaving a 
little longer, w ith occasional stirring, 
contents are spread out on several tain 
sheets of iron in a cool room, to be then 
turned over by the shovel at short in- 
tervals, m order to further cool and break 
down the mixture. The soap will thea 
be m a friable condition, and can be 
rubbed through the sieve, the best re- 
sults being obtained by passing through 
a coarse sieve first, and one of finer mesh 
afterwards Tilth these ingredients a 
fine yellow-colored powder will be ob- 
tained. White stock soap may also be 
used, and, if desired, colored with palm 
oil and the same colorings as are used for 
toilet soaps. The object of adding soft 
soap is to increase the solubility and 
softness of the powder, but the propor- 
tion used should not exceed one-third of 
the hard soap, or the powder will be 
smeary and handle moist. ^The quality 
of the foregoing product is good, the 
powder being stable and not liable to 
bail, even after prolonged storage; 
neither does it wet the paper in which it 
is packed, nor sw^el! up, and therefore 
the packets retain their appearance. 
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In making ammonia-turpentine soap [ 
powder the ammonia and oii of turpen- [ 
tine are crutched into the mass shortly 
before removing it from the pan, and if i 
the powder is scented — for which pur- 
pose oil of mirbane is mostly used — the 
perfume is added at the same stage 

To Whiten Flannels. — Dissolve, by the 
aid of heat, 40 parts of white castile soap, 
shaved fine, in 1,200 parts of soft water, 
and to the solution, when cold, gradually 
add, under constant stirring, 1 part of 
the strongest water of ammonia Soak 
the goods m this solution for 2 hours, 
then let them be washed as usual for fine 
fianneis. A better process, m the hands 
of experts, is to soak the goods for an 
hour or so m a dilute solution of sodium 
hyposulphite, remove, add to the solution 
sumcient dilute hydrochloric acid to de- 
compose the hyposulphite. Replace the 
goods, cover tlie tub closely, and let re- 
main for 15 minutes longer Then re- 
move the running water, if convenient, 
and if not, wring out quickly, and rinse 
in clear water One not an expert at 
such work must be very careful in the 
rinsing, as care must be taken to get out 
every trace of chemical This is best 
done by a second rinsing 

Ink for the Laundry. — The following 
is said to make a fine, jet-black laundry 
ink: 

a. Copper chloride,crj s- 

tals ... 85 parts 

Sodium chlorate 106 parts 

Ammonium chloride 53 parts 
Water, distilled 600 parts 

b Glycerine 100 parts 

Mucilage gum arable 
(gum, 1 part; 
water, 2 parts) 200 parts 

Aniline hydrochlor- 

ate, . 200 parts 

IHstiiled water 300 parts 

Make solutions a and h and preserve in 
aepamie bottles. When wanted for use, 
mix 1 f^rt of solution a with 4 parts of 
solution b. 

Curtains, etc. — I — To give lace 
eurtains, etc , a cream color, take 1 part i 
of ch^soidin and mix with 2 parts of 
dextrin and dissolve in 250 parts of 
water. The articles to be washed clean 
are plunged in this solution About an 
ounce of chrysoidin is sufBdent for 5 
curtains. 

0 — Washing curtains in cofiee will 
them an ecru color, but the simplest 
to color curtains is with **Philadel- 


phia yellow*’ (G. or R of the Berlin 
Aktiengesellschaffs scale) 

LAUNDRY SOAP: 

See Soap. 

LAVATORY DEODORANT: 

See Household Formulas. 

LAXATIVES FOR CATTLE AND 
HOMES: 

See Veterinary Formulas. 

LEAD: 

See also Metals 

Simple Test for Red Lead and Orange 
Lead. — Take a little of the sample in a 
test tube, add pure, strong nitric acid and 
heat by a Bunsen burner until a white, 
solid residue is obtained Then add 
water, when a clear, colorless solution 
will be obtained. A white residue would 
indicate adulteration with barytes, a red 
residue or a yellow solution with oxide of 
iron The presence of iron may be as- 
certained by adding a few drops of a 
solution of potassium ferrocyanide (yel- 
low prussiate of potash) to the solution, 
when a blue precipitate will be obtained 
if there be the least trace of iron present- 

LEAD, TO TAKE BOILING, IN THE 
MOUTH: 

See Pyrotechnics. 

LEAD ALLOYS: 

See Allots. 

LEAD PAPER: 

See Paper. 

LEAD PLATE, TINNED: 

See Plating. 

LEAKS, IN BOILERS, STOPPING: 

See Putties. 

LEAKS: 

To St^ Leakage in Iron Hot-Water 
Pipes. — Take some fine iron borings or 
filings and mix with them sufficient vine- 
gar ^o form a sort of paste, though the 
mixture is not adhesive With this mix- 
ture fill up the cracks where the leakage 
is found, having previously dried the 
ipe. It must be kept dry until the paste 
as become quite hard. If an iron pipe 
should burst, or there should be a nole 
broken into it by accident, a piece of iron 
may be securely fastened over it, by bed- 
ding it on in paste made of the borings 
ana vinegar as above, but the pipe should 
not be disturbed until it has become per- 
fectly dry. 

To Prevent Wooden Vessefe imm 
Liking. (See also Casks.) — Wooden 
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vessels, snch as pails, barrels, etc , often 
become so dry that the joints do not 
meet, thus causing leakage In order to 
obviate this e\ii stir together 60 parts 
hog’s lard, 40 parts salt, and S3 parts 
v-av, and allow the mixture to dissolve 
slowly over a fire. Then add 40 parts 
charcoal to the liquid mass The leaks 
in the vessels are dried off well and filled 
up with putty while still warm. When 
the latter has become dry, the barrels, 
etc , will be perfectly tight. If any 
utty IS left, keep m a dry place and 
eat it to be used again 

Leather 

(See also Shoes ) 

Artificial Leather. — Pure Italian hemp 
IS tut up fine, 1 part of this and § part of 
( oarse, cleaned wool are carded together 
and formed into^ wadding This ad- 
ding is packed in linen and felted by 
treatment with hot acid vapors. The 
resulting felt is washed out, dried, and 
impregnated with a substance whose 
composition vanes according to the 
leather to be produced Thus, good 
sole leather, for instance, is produced 
according to a Danish patent, in the 
following manner* Mix together 50 parts 
of boiled linseed oil; 20 parts of colo- 
phony, 25 parts of Frencn turpentine; 
10 parts of glycerine, and 10 parts of 
vegetable wax, and heat over a water 
bath with some ammoma water. When 
the mass has become homogeneous, add 
25 parts of glue, soaked in water, as well 
as a casein solution, which latter is 
produced by dissolving 50 parts, by 
weight, of moist, freshly precipitated 
casein in % saturated solution of 16 parts 
of borax and adding 10 parts of potas- 
sium bichromate, the last two also by 
weight Finally, mineral dyestuffs as 
well as antiseptic substances may be 
added to the mass. The whole mixture 
is now boiled until it becomes ^icky and 
the felt is impregnated with it by im- 
mersion. The impregnated felt is dried 
for 24 hours at an ordinary tempera- 
ture; next laid into a solution of alumi- 
num acetate and finally dried completely, 
dyed, and pressed between hot rollers 

Black Bye for Tanned Leat^r. — This 
recipe takes the place of the ill-smelling 
iron blacking, and is not injurious to the 
leather. Gallnuts, pulveri^d, 150 parts; 
vitridi, or black, 10 parts; rock 

cai^, 60 parts; alum, 15 parts; vinegar, 
250 parts; cooking salt, 20 parts. Bt^ive 
with 4,000 parts of distilled water. 

this solution slowly and the 


blacking is done. W^hen it Has cooled 
and settled, pour through linen, thus 
obtaining a pure, good leather blacking. 

Bronze Leather. — Ail sorts of skins — 
sheepskins, goatskins, coltskins, and 
light calfskins — are adapted for the 
preparation of bronze leather. In this 
preparation the advantage lies not onij 
in the use of the faultless skins, but scan- 
fied skins and those of inferior quality 
may also be employed The dressing 
of the previously tanned skm must be 
earned out with the greatest care, to pre- 
vent the appearance of spots and other 
faults After tanning, the pelts are well 
washed, scraped, and aned. Then 
they are bleached. For colonng, it is cus- 
tomary to employ methyl rtolet which 
has previously been dissolved in hot 
water, taking 100 parts, by weight, of 
the aniline color to 8,000 parts, by weight, 
of water If m the leather-dressing 
establishment a line of steam piping be 
convenient, it is advisable to foil up all 
the coloring dyes, rather than simply to 
dissolve them; for m this way complete 
solution is effected Where steam is 
used no special appliance is required for 
boiling up the dyes, for this may take 
place without inconvenience in the 
separate dye vats. A length of steam 
hose and a brass nozzle with a valve is 
all that IS needed It may be as wcB to 
add here that the violet color for dyeing 
may be made cheaper than as above 
described. To 3,000 parts, by we%bL 
of pretty strong logwood decoction add 
50 parts, by weight, of alum and IQ& 
parts, by weight, of methyl violet. This 
compound is almost as strong as the 
pure violet solution, and instead of 
parts, by weight, we now have 
parts, by weij^t, of color. % 

The color is applied and wei worked 
in with a stiff brush, and the skins al- 
lowed to stand for a short time, snSciiead 
to allow the dye to penetrate the 
when it is fulled As for the shadoof 
the bronze, it may be made reddiidi^ 
bluish, or brow nish, according to iasle. 

For a reddish or brow nish ground the 
skins are simply fulled in warm 
planished, fulled again, and thesi 
According to the color desired, the 
are treated with cotton blue and meligd 
violet R, whereupon the applicalioat ^ 
the bronze follows 

The bronze is dissolved in 
and it is usual to take to 

we^ht, of bronze to 1,6^ of 
By means df this mixlnrc fibe 
component parts of the bronze nm fto" 
solved. For a fundannimtni or 



4 ^ 


LEATHER 


solution a fortnight is required All 
bronze mixtures are to be well shaken or 
agitated before using. Skins may be 
bronzed, however, without the use of the 
bronze colors, for it is well known that 
all the aniline dyes present a bronze ap- 
pearance when highly concentrated, and 
this IS particularly the case with the 
violet and red dyes If, therefore, the 
violet be applied m very strong solutions, 
the effect will be much the same as when 
the regular bronze color is emploved. 

Bronze color on a brown ground is the 
most beautiful of all, and is used to the 
greatest advantage when it is desirable 
to cover up defects Instead of warm 
clear water in such a case, use a decoc- 
tion of logw’ood to which a small quan- 
tity of alum has been added, and thus, 
during the fulling, impart to the skms a 
proper basic tint, which mav, by the ap- 
lication of a little violet or fcronze color, 
e con verted into a most brilliant bronze 
By no means is it to be forgotten that too 
much coloring matter will never produce 
the desired results, for here, as with the 
other colors, too much wnll bring out a 
greenish tint, nor will the gloss turn out 
so beautiful and clear Xext rinse the 
skins w’ell in clean water, and air then^ 
after which they may be dried with arti- 
ficial heat. Ordinary as well as dam- 
aged skins which are not suitable for 
cnevreaux (Lid) and which it is desirable 
to provide with a very high polish, in 
order the more readily to conceal the 
defects in the grain, and other imperfec- 
tions, are, after the drving, coated with a 
mixture, compounded according to the 
following simple formula: Stir Tvell 1 
pint of ox blood and 1 pint of unboiled 
milk in 10 quarts of w*ater, and with a 
soft sponge apply this to the surface of 
the skin, The blood has no damaging 
effect upon the color Skins thus mois- 
tened must not be laid one upon another, 
but must be placed separately in a thor- 
o^hly well- warmed chamber to dry, 
WSm dry they are glossed, and may then 
be pressed into shagreen or pebbled. 
The thin light goatskins are w’orked into 
kid or chevreaux Properly speaking, 
are only imitation cnevreaux (kid), 
for although they are truly goatskins, 
under the term chevreaux one under- 
stands only such skins as have been 
cured in alum and treated with albumen 
and flour. » 

After drying, these skins are drawn 
ovw the perching stick with the round 
knife, then glossed, stretched, glossed 
a|ga£n, and finally vigorously brushed 
upon the flesh side with a stiff brush. 
krusMng should be done preferably 


by hand, for the brushing machines 
commonly pull the skins out of all shape. 
Brushing is intended only to give the 
flesh side more of a flaky appearance 

During the second glossing care must 
be taken that the pressure is bght, foi 
the object is merely to bring the skin 
back into its proper shape, lost in the 
stretching; the glossing proper should 
have been accomplished during the first 
operation 

Cracked Leather. — The badly cracked 
and fissured carnage ^surface greets the 
painter on e\ery hand. The following 
IS the recipe for filling up and facing o\er 
such a surface Finest pumice stone fi 
parts, lampblack (in bulk), 1 part, com- 
mon roughstuff filler, 3 parts Mix to 
stiff paste m good coach japan, 5 parts, 
hard drying rubbing varnish, 1 part 
Thm to a brushing consistency with 
turpentine, and apply 1 coat per day. 
Put on 2 coats of this filler and then 
coats or ordinary roughstuff Bub with 
lump pumice stone and water This 
process does not equal burning off m 
getting permanently nd of the cracks, 
but when the price of painting forbids 
burning off, it serves as an effective sub- 
stitute. Upon a job that is well cared 
for, and not subjected to too exacting 
service, this filler will secrete +he cracks 
and fissures for from 3 to c nrenths. 

DRESSINGS FOR LEATHER: 

For Caxriage Tops. — 1 — Here is an 
inexpensive and quickly prepared dress- 
ing for carriage tops or the like: Take 
2 parts of common glue; soak and liquefy 
it over a fire Three parts of castile 
soap are then dissolved over a moderate 
heat. Of water, 120 parts are added 
to dissolve the soap and glue, after which 
an intimate mixture of the ingredients is 
effected. Then 4 parts of spirit varnish 
are added, next 2 parts of wheat starch, 
previously mixed in water, are thrown 
in Lampblack in a suflScient quantity 
to give the mixture a good coloring power, 
without killing the gloss, is now added. 
This preparation may be used as above 
prepared, or it may be placed over a 
gentle fire and the liquid ingredients 
slowly evaporated. The evaporated mass 
is then liquefied with beer as shop needs 
Oemand. 

11 — Shabby dark leather will look 
like new if rubbed over with either lin- 
seed oil or the well-beaten- white of an 
egg mixed with a little black ink. Polish 
with soft dusters until quite dry and 
glossy. 

Poi^hes. — L — Dissolve sticklac, 25 
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parts; shellac, 20 parts; and gum ben- 
zoin, 4 parts, all finely powdered, in a 
rolling cask containing 100 parts of 96 
per cent alcohol, perfume with 1 part of 
od of rosemary. Upon letting stand for 
several days, filter the solution, where- 
upon a good glossy polish for leather, 
etc , will be obtained 

II. — Dissolve 2 pounds of borax in 4 
gallons of water and add 5 pounds of 
shellac to the boiling liquid m portions, 
till ail is dissohed Then boil half an 
hour, and finally stir in 5 pounds of sugar, 
gj pounds of glycerine, and pounds 
of soluble nigro&in When cold add 4 
pounds of 95 per cent methylated spirit. 

HI. — Ox blood, fresh, 

clean. .. 1,000 parts 

Commercial glyc- 
erine 200 parts 

Oil of turpentine 300 parts 

Pine oil (rosin 

oil) . 5,000 parts 

Ox gall . 200 parts 

Formalin . 15 parts 

Mix in the order named, stirring in 
each ingredient. When mixed strain 
through linen. 

Kid leather Dressings. — Creams for 
greasing fine varieties of leather, such as 
kid, patent leather, etc., are produced as 
follows, according to tried recipes: 

White Cream. — 

Lard 75 parts 

Glycerine, technical 25 parts 

Mirbane oil, ad libitum. 

Black Cream. — 

Lard . . 100 parts 

Yellow vaseline 20 parts 

Glycerine, technical 10 parts 

Castor oil, technical 10 parts 

Dye black with lampblack and per- 
fume with oil of mirbane. 


Colored Cream. — 

Lard 100 parts 

Castor oil. ... . . 20 parts 

Y^ellow wax. . . 25 parts 

White vaseline .... 30 parts 


Dye with any desired dyestuff, e. g , 
red with anchusine, green with chloro- 
phyl. In summer it is well to add some 
wax to the first and second prescriptions 
These are for either Morocco or kid: 


X. — Shellac. 2 parts 

Benzoin 2 parts 

Yellow wax 5 parts 

Soap liniment, . . . 7 parts 

Alcohol . ... ©00 parts 


Digest until solution is effected, then 


allow the liquid to stand in a cool place 
for 12 hours and strain. Apply with a 
bit of sponge or soft rag; spread thinly 
and evenly over the surface, without 
rubbing much. If dirty, the leather 
should first be washed wuth a little soft 
soap and warm water, wuped well, and 
allowed to dry thoroughly before the 
dressing is put on. 


II — Oil of turpentine. . 

8 ounces 

Suet 

2 pounds 

Soft soap 

8 ounces 

Water 

16 ounces 

Lampblack . 

4 ounces 

Patent Leather Dressings. — 

L— Wax . ... 

22 parts 

Olive oil .. . 

60 parts 

Oil turpentine, best 

20 parts 

Lavender oil 

10 parts 


XVith gentle heat, melt the wax in the 
oil, and as soon as melted remote from 
the fire Add the turpentine oil, in- 
corporate, and when nearly cold, add 
and incorporate the lavender oil 

II — Wax 22 parts 

Oh\eoil . . 60 parts 

Oil of turpentine 30 parts 

With gentle heat, melt the w'ax in the 
olive oil, and as soon as melted remove 
from the fire When nearly cold stir in 
the turpentine. 

Red Russia Leather Vamish.^ — 

Shellac . . . 1-20 parts 

Dammar rosm, pow- 
dered . . . . 0 15 parts 

Turpentine, Venice . . 0 60 parts 

Dissolve with frequent shaking in 12 
parts of alcohol (95 per cent), add 1.B 
parts of pmwdered red sanders wood, let 
stand for 3 days and filter. The object, 
of this varnish is to restore the origmmi 
color to worn Russia leather hoots, pre- 
viously cleaned with benzine. 

Russet Leather Dressing. — The W- 
lowing formulas are said to yield effi- 
cient preparations that are at once 
tersive and polishing, thus rendering llie 
use of an extra cleaning liquid unneces- 


sary. 

1. — Soft soap . . . 2 parts 

Linseed oil, ... Sparta 
Annatto solution (in 

oil) , .... .... S parts 

Beeswax ........ S parts 

Turpentine ....... 8 parts 

Water. . ... 8 par^ 


Dissolve the sc^ap In the water, anl 
add the annatto; melt the wax in tW oi 
and turpentine, and gradaaUy ^ir in tlws 
soap smutioB, stkring unli cdci 
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II — Palm oil . , 16 parts 

Common soap, 48 parts 

Oleic acid , , 32 parts 

Glycerine ...... 10 parts 

Tannic acid 1 part 

Melt the soap and palm oil together 
at a gentle heat, and add the oleic acid; 
dissolve the tannic acid in the glycerine, 
add to the hot soap and oil mixture, and 
stir until perfectly cold. 

Shoe Leather Dressing. — Over a water 
bath melt 50 parts, by weight, of oil of 
turpentine; 100 parts, by weight, of olive 
od, 100 parts, by weight, of train oil; 40 
parts, by weight, of carnauba wax; 15 
parts, by weight, of asphaltum, and 2 
parts, by weight, of oil of bitter almonds. 

DYEIHG LEATHER. 

In dyeing leather, aniline or coal-tar 
colors are generally used These dyes, 
owing to their extremely rapid action on 
organic substances, such as leather, do 
not readily adapt themselves to the 
staining process, because a full brushful 
of dye liquor would give a much deeper 
coloration than a half-exhausted brush 
would give. Consequently, to alter and 
to color leather by the staining process 
results in a patchy coloration of the skin. 
In the dyeing operation a zinc shallow 
trough, 4 to 6 inches deep, is used, into 
whiA the dye liquor is put, and to pro- 
duce the best results the contents of the 
trough are kept at a uniform tempera- 
ture by means of a heating apparatus 
faeneato the trough, such as a gas jel or 
two, which readily allows of a heat being 
rc^iiiated. The skins to be dyed are 
spread out fiat in the dj*e trough, one at a 
time, each skm remaining m the dye 
feaor the time prescribed By the recipe, 
'line b^ coloration of the skin is pro- 
duced by using 3 dye troughs of the 
same dye liquor, each of different 
^rength, the skm being put in the 
weakest liquor first, then passed into the 
se^ad, and from there into the third dye 
ilquor, where it is allowed to remain 
iinti its fuli depth of color is obtained. 
Very great skill is required m the em- 
ployment of aniline dyes, as if the heat be 
too great, or the skms remain too long m 
the final hath, “bronzing’* of the color 
oocurs. The only remedy for this (and 
that not always effectual) is to sponge 
tbe skin with plenty of cold, dean water, 
ifereetly it is taken out of the final dye 
ballt The dyed skms are dried and 
l&iidied as before. 

Leatiter Brown. — 

Extract of fustic , 5 ounces 

Extract of hyperaic . 1 ounce 


Extract of logwood. . § ounce 

Water ... 2 gallons 

Boil all these ingredients for 15 min- 
utes, and then dilute with water to make 
10 gallons of dye liquor Use the d>e 
bquor at a temperature of 1 10® F 

Mordant — Dissolve 3 ounces of w kite 
tartar and 4 ounces of alum m 10 gal- 
lons of water. 

Fast Brown. — Prepare a dye liquor by 
dissol vmg 1| ounces fast brown in 1 gal- 
lon of water, and make a 10-galIon bulk 
of this. Use at a temperature of 110° F , 
and employ the same mordanting liquor 
as in last recipe 

Bismarck Brown. — 

Extract of fustic . 4 ounces 

Extract of hypernic. . 1 ounce 

Extract of logwood . § ounce 

Water .. . . ,2 gallons 

Preparation. — Boil all together for 15 
minutes 

Method of Dyeing — First mordant 
the skms with a mordanting fluid made 
by dissolving 3 ounces tartar and J ounce 
borax in 10 gallons of water Then put 
the skins into the above foundation bath 
at a temperature of 100° F Take them 
out, and then put in 1 ounce of Bismarck 
brown, dissolved in boiling water Put 
the skins in again until colored deep 
enough, then lift out, drip and dry 

HAR35ESS PREPARATIONS: 

Blackmg for Harness. — I — In a water 
bath dissolve 00 parts of yellow wax m 
900 parts of oil of turpentine; aside from 
this mix well together, all the ingredients 
being finely powdered, 10 parts of Prus- 
sian blue, 5 parts of indigo, 50 parts of 
bone black, and work this mto a portion 
of the above-mentioned waxy solution 
Now throw this into the original solution, 
which still remains in the water bath, and 
stir it vigorously until the mass becomes 
homogeneous, after which pour it into 
any convenient earthenware receptacle. 

II. — Best glue, 4 ounces, good vine- 
gar, li pints; best gum arabic, 2 ounces; 
good black ink, | pint; best isinglass, 2 
drachms Dissolve the gum in tne mk, 
and melt the isinglass in another vessel 
in as much hot water as will cover it. 
Having first steeped the glue in the vine- 
gar until soft, dissolve it completely by 
the aid of heat, stirring to prevent burn- 
ing. The heat should not exceed 180® 
F. Add the gum and ink, and allow 
the mixture to rise again to the same 
temperature. Lastly mix the solution in 
isinglass, and remove from fire When 
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used, a small portion must be heated 
until fluid, and then applied with a 
sponge and allowed to dry on 

Dressings for Harness. — 
blood, fresh and 


well purified 100 parts 

Glycerine, technical. 20 parts 

Turpentine oil 30 parts 

Pine oil ..... . . 50 parts 

Ox gall .... 20 parts 

Formalin . IJ parts 


The raw materials are stirred together 
cold in the order named. Pour the mix- 
ture through thin linen. It imparts a 
wonderful mild, permanent gloss. 

n — A French harness dressing of 
good quality consists of oil of turpentine, 
900 parts; yellow wax, 90 parts; Berlin 
blue, 10 parts, indi^, 5 parts; and bone 
black, 50 parts DissoUe the yellow 
wax in the oil of turpentine with the aid 
of moderate heat in a water bath, mix 
the remaining substances, which should 
previously be well pulverized, and work 
them with a small portion of tne wax 
solution Finally, add the rest of the 
wax solution, and mix the whole well in 
the water bath. When a homogeneous 
liquid has resulted, pour it into earthen 
receptacles. 

Harness Oils. — 

L — Neatsfootoil .. 10 ounces 

Oil of turpentine . 2 ounces 

Petrolatum.. . . 4 ounces 

Lampblack-. .. Jounce 

Blix the lampblack with the turpentine 
and the neatsfoot oil, melt the petrolatum 
and mix by shaking together 

II — Black aniline. - 35 grains 

Munatic acid . 50 minims 

Bone black . 175 grams 
Lampblack . 18 grams 

Yellow wax. .. 2J av. ounces 

Oil of turpentine 22 fluidounces 

III. — Oil of turpentine 8 fiuidouiKjes 
Yellow wax 2 a%% ounces 

Prussian blue . . J av. ounce 

Lampblack J av. ounce 

Melt the wax, add the turpentine, a 
portion first to the finely powdered Prus- 
sian blue and lampblack, and thin with 
neatsfoot oil 

Harness Pastes. — 

I. — Ceresine, natural 

yellow - 1 5 parts 

Yellow beeswax . 1 5 parts 

Japan wax 1.5 parts 

Melt on the water bath, and when hall 
oooied stir m S parts of turpentine oiL 


Harness Grease. — 

By weight 

II — Ceresine, natural 

yellow 2 5 parts 

Beeswax, yellow 0.8 parts 

French colophony, 

pale . -.04 parts 

By weight 

III — French oil turpen- 
tine 2 0 parts 

Intimately mixed in 
the cold w ith 
American lamp- 
black 1 5 parts 

Put mixture I m a kettle and melt over 
a fire. Remove from the fire and stir m 
mixture II in small portions. Then 
pour through a fine sieve into a second 
vessel, and continue pouring from one 
kettle into the other until the mass is 
rather thickish. Next fill in cans. 

Should the mixture have become too 
cold during the filling of the cans, the 
vessel containing the grease need only 
be placed in hot watp, whereby the con- 
tents are rendered liquid again, so that 
pouring out is practicable. For per- 
fuming, use cinnamon oil as requirea. 

This harness grease is applied by 
means of a rag and brushed. 

Waterproof Harness Compo^tion.— 
See also Waterproofing. 

By weight 

Rosin spirit 27i parts 

Dark mineral oil 13 1 parts 
Paraffine scales. . 16.380 parts 
Lampblack . . - 7.940 parts 

Dark rosm . ... 5 450 ' 

Dark syrup . . 5.450 parts 

Naphthalene black 2 500 par^ 

Berlin blue . 0 680 parts 

Mirbane oil 0 170 parts 

Melt the paraffine and the ro«ii, 
the mineral oil and the rosin sjpiiil, 
the syrup and the pigments 
and lastly add the mirbane oil. 

PATENT AND ENAMELED LEATSm 
Patent leather for boots and m 
prepared from sealskins^ eaa««|if^ 
leather for harness from heavy bidlodkV 
hides. The process of tannmg is wfcai; 
is called ‘‘union tannage** (a mixtiupe ^ 
oak and hemlock barks). These 
skins are subjected to the process 
ing, un hairing, liming, etc , and ate them 
subjected to the tanmng prooess. Wkm 
about one-third tanned a 
oS (d the hides are heavy), anS ^ Udb 
is split into three layers. The 
grain side is reserveef for 
fanej lor use os ti™ m tmemmiM 

the rniihbe layer m 
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iwards and carnage trimmings, and ] 
some parts of harness, the underneath 
layer, or flesh side is used for shoe uppers 
and other purpocjcs The tanning of | 
the splits IS completed Lj subjecting them i 
to a gambler liquor instead of a bark ‘ 
liquor 

When the splits are f jIIv tanned tl n 
are laid on a table and s.L\»ied, avu the i 
stretched lu trarnes and dn ai cr j 
which each one covered **n oi e side 1 
with the follovvirig compou d so as to i 
close the pores of the that it may | 

present a ^uitabio "iirin^e for recernng j 
the \arnjsh Iiuu II prrts of r<i s im- j 
seed oil put 1 naiL dry v. lute lead and 1 
part silver litharge, and boil, starring 
constantly until the compound is thick 
enough to dry m la or ^0 minutes tvvhen 
spread on a sheet of iron or china) into 
a tough, elastic ma>s, like caoutchouc 
This compound i» laid on one side of 
the leather while it is still stretched in the 
frame If for enameled leather e , 
not the best patents chalk or vellow 
ocher may be raided n the above com- 
pound while boiling, or afterwards, but 
before spreading it on the leather 

The frames are then put into a rack in 
a drying closet, and the coated leather 
dried h\ steam heat at SO^ to 160® F , 
the heat being raised gradually After 
removal from the drying closet, the 
grounding coat prevuoTisly laid on is 
pumiced, to smooth out the surface, and 
then given 5 or 3 coats of the enameling 
varnish, which consists of Prussian blue 
and lampblack boded with linseed oil 
and diluted with turpentine, so as to 
enable it to flow evenly over the surface 
of the coated leather W hen spread on 
with a brush, each coating of the enamel 
is dried before applung the next, and 
pumiced or rubbed with tnpoli powder 
on a piece of flannel ^the coat last laid on 
is not subjected to this rubbingl, w'hen 
the leather is readv for market. 

To prepare the enameling composi- 
tion, boil 1 part asoh iltum with £0 parts 
raw linseed oil until thoroughly com- 
bined; then add UJ parts thick copal 
varnish, and when this mixture is homo- 
geneous dilute with £0 parts spirit of 
turpentine 

Instead of the foregoing enameling 
varnish the following is used for superior 
articles* 

Prussian blue . 18 ounces 

Vegetable black 4 ounces 

Raw linseed oil 160 fluidounces 

Bod together as previously directed, 
»wd dilute With turpentine as occasion 
usqmires. These enameling varnishes 


should be made and kept several weeks 
in the same room as the varmshmg is 
carried on, so that they are always sub- 
jected to the same temperature 

STAIN5 FOR PATEHT LEATHER; 

Llack Stain. — 

Vinegar . 1 gallon 

Ivor\ black 14 ounces 

Ground iron scales. 6 pounds 

Mix well and allow to stand a few 
dajs 

Red Stain. — Water, 1 quart, spirit of 
hartshorn, 1 quart, cochineal, ^ pound. 
Heat the -water to near the boding point, 
and then dissolve m it the cochineal, 
afterwards adding the spirit of hartshorn. 
Stir well to incorporate. 

Liquid Cochineal Stain. — 

Good French carmine £1 drachms 
Solution of potash I ounce 

Rectified spirit of wme 2* ounces 
Pure glycerine 4 ounces 

Distilled water to make 1 pint 

To the carmine in a 20-ounce bottle 
add 14 ounces of distifled vater Then 
gradually introduce solution of potash, 
shaking now and again until dissohed. 
Add glycerine and spirit of v me, making 
up to 20 ounces v-utu distilled ^ ater, and 
filter 

Blue Black. — Ale droppings, 2 gallons; 
bruised galls, J pound, log-^ood e.xtract, 
i pound, mdigo extract, 2 ounces, sul- 
phate of iron, 3 J ounces Heat together 
and strain 

Finishers’ Ink. — Soft water, 1 gallon; 
logwood extract, II ounces; green \itnol, 
ounces; potassium bimiromate, J 
ounce, gum arabic, I ounce 

Grind the gum and potassium bichro- 
mate to powder and then add all the 
coloring ingredients to the water and boil. 

To Restore Patent Leather Dash.^ — 
Take raw linseed oil, 1 part, cider vine- 
gar, 4 ounces, alcohol, 2 ounces, butter 
of antimony, 1 ounce, aqua ammonia* 
§ ounce, spirits of campnor, i ounce; 
lavender, 4 ounce. Shake well together , 
apply with a soft brush 

PRESERVATIVES FOR LEATHER, 

I — Mutton suet. 50 parts 

Sweet oil 50 parts 

Turpentine I part 

Melt together 

The application should be made on 
the dry leather warmed to the point 
where it will liquefy and absorb the fat 
^ 11 — Equal parts of mutton fat and 
linseed oil, mixed with one-tenth their 
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wefgfat of Venice turpentine, and melted i 
together in an earthen pipkin, wiil pro- ’ 
duce a “dubbin** 'which is \ery etBcacious 
in preser’ntng leather when exposed to i 
w’et or snow, etc The mixture should 
be applied w hen the leather is quite drjr 
and warm 

III — A solution of 1 ounce of solid 
paraffine m 1 pint light naphtha, to ! 
which 6 drops of sweet oil have been ’ 
added, is put cold on the soles, until they 1 
will absorb no more One dressing will 
do for the uppers This process is 
claimed to vastly increase the tensile 
strength 

Patent Leather Preserver. — 

Carnauba wav. 1 0 part 

Turpentine oil 9 5 parts 

Aniline black, soluble 

m fat 0 06 parts 

Melt the wav, stir m the turpentine oil 
and the dye and scent with a little rnir- | 
bane oil or lax’ender oil The paste is 
rubbed out on the patent leather by means 
of a soft rag, and when dry should be 
polished with a soft brush 

PEVIVERS Ain> REGENERATORS. 

By weight 

I. — Methylic alcohol parts 

Ground ruby shellac 2 250 parts 

Dark rosm 0 910 parts 

Gum rosin 0 115 parts 

Sandarac 0 115 parts 

Lampblack 0 115 parts 

Aniline black, spirit- 

soluble 0.115 parts 

The gums are dissolved in spirit and 
next the aniline black soluble in spirit is 
added, the lampblack is ground with a 
little liquid to a paste, which is added to 
the whole, and filtering follow s. 

Kid Reviver. — 

By weight. 

n — Clear chloride of hme 

solution 3.5 parts 

Spirit of sal ammo- 
niac 0 5 parts 

Scraped Marseilles 

soap 4 5 parts 

Water 6 0 parts 

Mix chloride of lime solution and 
spirit of sal ammoniac and stir m the 
soap dissolved in water Revive the I 
gloves with the pulpy mass obtained, by 
means of a fiannel rag. 

XAinrarG leather. 

Hckling Process. — Eitner and Stiaznj | 
have made a systematic scries of experi- 
ments with mixtures of salt and vari- 
otis acids for picklmg skins preparatory 


to tanning Experiments -with hydro- 
chloric acid, acetic and laetic acids 
showed that these otfered no advantages 
over sulphuric acid for use in pickling, 
the pickled pelts and the leather pro- 
duced from them being similar in ap- 
pearance and qualitv By varying the 
concentration of the pickle liquors, it was 
found that the amount of salt absorbed 
by the pelt from the pickle liquor was 
controlled by the concentration of the 
solution, 23 to 25 per cent of the total 
amount used being taken up by the pelt, 
and that the absorption capacity of the 
pelt for acid was limited 

The goods pickled with the largest 
amount of add possessed a more leathery 
feel and after drying were fuller and 
stretched much better than those in 
which smaller amounts of acids were 
emploved Dried, pickled pieces, con- 
taining as much as 3 per cent of sulphuric 
acid, showed no deterioration or tender- 
ing of fiber. The pickled skins after 
chrome tanning still retained these 
characteristics. An anahsis of the 
leather produced by tanning with sumac 
showed that no free acid was retained m 
the finished leather An Australian 
pickled pelt was found to contain 19 2 
per cent of salt and 2 S per cent of sul- 
phuric acid 

From a verv large number of experi- 
ments the following conclusions were 
drawn* 1 That sulphuric acid is quite 
equal in efficiency to other acids for the 
purpose. 2 To a certain limit increas- 
ing softness is produced by increasing 
the quantity of acid used, 3, For 
naturally soft skins and when a leather 
not very soft is required the best results 
are obtained by using 22 pounds of salt, 

2 2 pounds of sulphunc acid, and 25 gal- 
lons of water for 110 pounds of jpelt in the 
drum. 4 For material which is natural- 
ly hard and when a soft Ipther is re- 
quired, the amount of acid should Jbe 
increased to 4 4 pounds, using similar 
amounts as those given above of }>elt, 
salt, and water. 

French Hide Tanning Pxocps. — I.- — 
The prepared pelts are submitted to a 

3 to 4 hours* immersion in a solution ^ 
rosm soap, containing 5 to 10 per c«»t 
caustic soda The goods are afterwards 
placed in a 6 to 12 per cent solutiOB of a 
salt of chromium, iron, copper, or alum- 
inum (preferably aluminum suipt^te) 
for S to 4 hours. 

II. — The hides are soaked in a seiw- 
tion of sodium carbonate of 10*^ 

3 to 0 hours. After washing smte 
they mre allowed to remain foe 5 feoiM h 
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a batla of caustic soda, the strength of 
which may vary from 2° to 30° Be, 
From this they are transferred to a bath 
of hydrochloric acid (1° to o° Be ) in 
which they remain for H hours Finallv 
the hides are washed and the beam-’^vork 
finished in the usual way The tannage 
consists of a special bath of sodium or 
ammonium sulphoncinoleate ^2 to 30 
per cent) and sumac extract, or similar 
tanning material (2 to 50 per cent). The 
strength of this batn is gradually raised 
from 4° to 30° or 40° Be, 

Tanning Hides for Rohes. — The hides 
should be \eiy thoroughly soaked in 
order to soften them c*ompleteIy For dry 
hides this will require a longer time than 
for salted. A hea\w hide requires longer 
soaking than a skin Thus it is impos- 
sible to fix a certain length of time After 
soaking, the hide is fleshed clean, and 
is now ready to go into the tan liquor, 
which IS made up as fol}oi\s One part 
alum; 1 part salt, 1 to § part japomca. 
These are dissolved in hot water m suf- 
ficient quantity to make a 35° liquor. 
The hide, according to the thickness, is 
left in the tan from 5 to 10 days Skins 
are finished in about 2 or 3 da\s The 
hide should be run in a drum for about 2 
hours before going into tan, and again 
after that process In tanning hides for 
robes, shaving them down is a mam 
requisite for success, as it is impossible 
to get soft leather otherwise. After 
shaving put back into the tan liquor 
agam for a day or two and hang up to 
dry- When good and hard, sha\e again 
imd lay away m moist sa-wdust and give a 
heavy coat of oil When dry, apply a 
pillion of soft soap; roll up and lay away 
in moist sawdust again Run the hides 
on a drum or w heel until thoroughly soft. 
T%e composition of the tan liquor may 
he changed considerably If the browm- 
fibage of the japomca be objectionable, 
article may be left out entirely. The 
ja^nlai has the effect of making the 
robe more able to resist water, as the 
alum and salt alone are readily soaked 
Oful by rain. 

Lace Leather, — Take cow hides aver- 
from 25 to 30 pounds each; 35 
mdes will make a convenient soak for a 
vat containing 1,000 gallons of water, or 
25 hides to a soak of 700 gallons. Soak 
2 diays or more, as required Change 
water every 24 hours Split and flesh; 
ire^oak ff necessary When thoroughly 
prA ip Umes, Handle and stren^h- 
‘ 'em once a day, for 5 or 6 days. Unnair 
wash. Bathe m ben manure, 00° F, 
put of cke^h, wash well, drain 4 


of 5 hours Then process, using 45 
pounds vitriol and 600 pounds of soft 
water to 700 gallons of water In re- 
newing process for second or conseeutue 
packs, use 15 pounds Mtnoi and 200 
pounds salt, always keeping stock con- 
stantly m motion during time of proc- 
essing After processing, drain o\er 
night, then put m tan m agitated liquors, 
keeping the stock in motion during the 
whole time of tanning Pack dowm over- 
night Use 200 pounds drj leather to 
each mill in stuflSng- 

For stuffing, use 3 gallons curriers’ 
hard grease and 3 gallons American cod 
oil Strike out from mill, on flesh. Set 
out on gram Dry slowly Trim and 
board, length and cross The stock is 
then ready to cut. The time for soaking 
the hides may be reduced one-half by 
putting the stock into a rapidly revolving 
reel pit, wuth a good inflow of water, so 
that the dirty water washes over and runs 
off After io hours in the soak, put the 
stock into a drum, and keep it tumbling 
5 hours This produces soft stock 

In liming, where the saving of the hair 
is no object, softer leather is obtamable 
by using 35 pounds sulphide of sodium 
with 60 pounds lime Then, when the 
stock comes from the limes, the hair is 
dissolved and immediately washes off, 
and saves the labor of unhamiig and 
caring for the hair, which in some cases 
does not pay. 

mSCELLAKEOUS RECIPES: 

Russian Leather. — This leather owes 
its name to the country of its origin. The 
skins used for its production are goat, 
large sheep, calfskin, and cow or steer 
hide. The preliminary operations of 
soaking, unhainng, and fleshing are done 
in the usual manner, and then the hides 
are permitted to swell in a mixture of rye 
flour, oat flour, yeast, and salt Tnis 
compound is made into a paste with 
water, and is then thinned with suffi- 
cient water to steep a hundred hides in 
the mixture. The proportions of ingre- 
dients used for this mixture are 22 
pounds rye flour, 10 pounds oat flour, a 
little salt, and sufficient yeast to set up 
fermentation. 

The hides are steeped in this com- 
pound for 2 days, until sw’clled up, and 
then put into a solution of wullow and 
poplar barks, in w'hich they are allow’ed 
to remain 8 days, being frequently 
turned about. The tanning process is 
then coii^eted by putting them into a 
tanning fiqnor composed of pine and 
wEIow barte, equal parts. They are 
steeped & days in ifes and &en a 
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fresh h<|uor of the same ingredients and 
proportions is made up. The hides are 
nardened and split, and then steeped m 
the freshly made liquor for another S 
days, when they are sufficienth tanned 

We hides are then cut do^vn the 
middle (from head to tail) into sides, and 
scoured, rinsed, and dried by dripping, 
and then passed on to the currier, %\ho 
slightly dampens the dry sides and puts 
them m a heap or folds them together 
for a couple of dajs to temper, and then 
impregnates them with a compound con- 
sisting of I parts birch oil and J part» seal 
oil This IS applied on the flesh side for 
light leather, and on the gram side also 
for heavy leather The leather is then 
“set out,” “ishitened,” and \^eil boarded 
and dried before d} eing 

A decoction of sandai^iood, alone or 
mixed with cochineal, is used for pro- 
ducing the Russian red color, and this 
d>e liquor is applied se\eral times, 
allowing each application to dry before 
applying th« follo^^mg one- A brush la 
used, and the d\e liquor is spread on the 
gram side A solution of tm chloride is 
used m Russia as a mordant for the 
leather before lajing on the dye The 
dye liquor is prepared by boiling 18 
ounces of sandaltvood m 13 pints of 
water for 1 hour, and then filtering the 
liquid and dissohmg m the filtering 
fluid 1 ounce of prepared tartar and 
soda, which is then given an hour’s 
bulling and set aside for a few days be- 
fore use. 

After dyeing, the leather is again im- 
pregnated itn the mixture of birch and 
seal oils (applied to the gram side on a 
piece of flannel) and when the dyed 
leather has dried, a thin smear of gum- 
dragon mucilage is given to the dyed side 
to protect the color from fading, while 
the flesh side is smeared with bark-tan 
mice and the dyed leather then graraed 
for market. 

Toughening Leather. — I^eather is 
toughened and also rendered impervious 
by impregnating with a solution of 1 part 
of caoutchouc or gutta-percha m 16 parts 
of benzene or other solvent, to which is 
added 10 parts of linseed oil. Wax and 
rosin may be added to thicken the solu- 
tion. 

Bainting on Leather. — When the leath- 
er is finished in the tanneries it is at the 
same time provided with the neccs^ry 
greasy particles to give it the required 
and prevent it from cracking. 
It Is mmmtd that some tanners atiire to 
obtain a greater weight thereby, thus 
incxeasai^ their profit, since a pound td 


fat is oriij one-eighlh as dear as a pound 
of leather 

If such leather, so called kip^ which 
are much used for carnage ftAtrs and 
knee caps, u to be prepared for painting 
purposes, it i» abo\e all netessary to 
close up the pores of the leather, so that 
the said fat partulcN <annot strike 
through Thc\ v\oald combine v^ith 
the applied paint and present the latter 
from drying, as the grease < oiislhIs main- 
ly of h*li oil. For this reasi»ri an elastic 
spirit leather variii>h epiplo\ed, vhich 
protects the succeeding paint coat suffi- 
ciently from the fat. 

For further treatment take a good 
coach \ariiish to which J of stand oil 
(Imseed oil which Las thickened by 
standing) has been added and alioii^ the 
mixture to stand for a few dajs With 
this \arnish grind the desired colors, 
thiimiog them only with turp<*ntine od 
Put on 2 coat^ In this manner the 
most delicate colors ixia\ be applied to 
the leather, only it is needful to put on 
pale and delicate shades se\eral times 
In some countries the legs or tops of 
boots are painted yellow, red, green, or 
blue m this manner. Inferior leather, 
such as sheepskin and goat leather, 
w hich IS treated with alum by the tanner, 
may likewise be pro’^ided with color in 
the'manner stated. Subsequently it can 
be painted, gilded, or bronzed. 

Stains for Oak Leatber, — I. — Apj^y 
an intimate mixture of 4 ounces of uaalw 
(burnt or raw), J ounce of lampblack^ 
and 17 fluidounces ox gall. 

II — The moistened leather is pfi»ed 
with a solution of 1 part, by weight, Gi 
copper acetate m 50 parts of water, 
slicked out and then painted with 
tion of yellow prussiate potash in feeb^ 
acid water 

LEATHER AS AH IHSULATOE: 

See Insulation. 

LEATHER CEMEHTS: 

See Adhesives, under Cemenls* 

LEATHER-OLEAIOTG PROCE^KS: 

Sec Cleaning Preparations and Meth- 
ods. 

LEATHER, OLtTES FOR: 

See Adhesnes. 

LEATHER LAC: 

See Lacquers. 

LEATHER LUBR^AITOt 

Scse Lubrkanta. 
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LEATHER VARRISH ; 

See Varnish. 

LEATHER WATERPROOFING: 

See Waterproofing 

LEMONS: 

See also Essences, Extracts, and Fruits 
Preservation of Fresh Lemon Juice. — 
The fresh juice is cleared by genfiy heat- 
it with a little egg albumen, without 
stirring the mixture This causes all 
solid matter to sink with the coagulated 
white, or to make its way to the surface 
The juice is then filtered through a 
woolen cloth and put into bottles, filled 
as full as possible, and dosed with a cork 
stopper, m such a way that the cork mav 
be cfirectiy m contact with the liquid. 
Seal at once and keep in a cool place. 
The bottles should be asepticized "ftith 
boiling water just before using. 


LEMON EXTRACT rABXJLTERATEI)), 
TESTS FOR: 

See Foods 

LEMON SHERBET POWDER: 

See Salts, Effervescent. 

LEMONADES, LEMONADE POWDERS, 
AND LEMONADE DROPS: 

See Beverages 

LEMONADE POWDER: 

See Salts, Effervescent. 

LENSES AND THEIR CARE: 

Unclean Lenses (see also Cleaning Prep- 
arations and Methods) — If in either ob- 
jective or eyepiece the lenses are not 
clean, the definition may be seriously im- 
paired or destroyed Uncleanlmess may 
be dw to finger marks upon the front lens 
of the objeeti\e, or upon the eyepiece 
leu^es; dust which m time may settle upon 
die rear lens of the objectne or on the 
eye lens; a film % hich forms upon one or 
the other lens, due occasionally to the fact 
that glass is hygroscopic, but generallv 
to the exhalation from the interior finish 
of the mountings, and, in immersion ob- 
jectives, because the front lens is not 
properly cleaned, or oil that has leaked 
oa to Its rear surface, or air bubbles that 
have formed in the oil between the cover 
ijbss aad front lens. 

Resnedk. — Kc^ep ail lenses scrupu- 
lously Clean For cleaning, use well- 
washed linen (an old handkerchief) or 
Japaseise lens paper. 

l^epie<^ — To find impurities, revolve 
the eyepieces during the observation; 
bresathe upon the lenses, and wipe gently 


with a circular motion and blow off any 
particles which may adhere. 

Dry Objectives — Clean the front lens 
as described To examine the rear and m- 
terior lenses use a 2-inch magnifier, look- 
ing through the rear Remo\e the dust 
from the rear lens with a camel’s-hair 
brush 

Oil Immersion Objectives — Invariably 
clean the front lens after use ^ith moist- 
ened linen or paper, and wipe dry 

In applying oil examine the front of 
the objective with a magnifier, and if there 
are any air bubbles, remove them with a 
pointea quill, or remo\e the oil entirely 
and apply a fresh quantity 


LETTERS, TO REMOVE FROM CHINA : 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

LETTER-HEAD SENSITIZERS: 

See Photography, under Paper-Sensi- 
tizing Processes 

Lettering 

CEMENTS FOR ATTACHING LETTERS 
ON GLASS : 

See Adhesives, under Sign-Letter Ce- 
ments 

Gold Lettering. — This is usually done 
by first drawing the lettering, then cover- 
ing with an adhesive mixture, such as size, 
and finally applying gold bronze powder 
or real gold leaf A good method for 
amateurs to follow in marking letters on 
glass is to apply first a coat of whiting, 
mixed simply with water, and then to 
mark out the letters on this surface, 
using a pointed stick or the like After 
this nas been done the letters may easily 
be painted or gilded on the reverse side of 
the glass When done, wash off the 
whiting from the other side, and the work 
is complete. 

Bronze Lettering.— The following is 
the best method for card work: Write with 
asphaltum thinned with turpentine until 
it nows easily, and, when nearly dry, dust 
bronze powder over the letters. When 
the letters are perfectly dry tap the card 
to take off the extra bronze, and it will 
leave the letters clean and sharp. The 
letters should be made with a camePs- 
hair brush and not with the automatic 
pen, as oil paints do not work satisfac- 
torily with tnese pens. 

For bronzed letters made with the f>en, 
use black letterine or any water color. 
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if a water color is used add considerable 
gum arable Each letter should be 
bronzed as it is made, as the water color 
dries much more quickly than the as- 
phaitum 

Another method is to mi\ the bronze 
powder "ftith bronze sizing to about the 
consistency of the asphaitum Make the 
letter with a camel’s-nair brush, using the 
bronze paint as one w ould any oil paint 

This method requires much skill, as 
the gold paint spreads quickly and is apt 
to hood o\er the edge ot the letter For 
use on oilcloth this is the most practical 
method 

Bronzes may be purchased at any 
hardware store. They are made in 
copper, red, green, silver, gold, and cop- 
per shades 

Lettering on Glass. — White lettering 
on glass and mirrors produces a rich 
effect Dry zinc, chemically pure, should 
be used It can be obtained in any first- 
class paint store and is inexpensive To 
every teaspoonful of zinc, 10 drops of 
mucilage should be added The t^o 
ahoidd be -worked up into a thick paste, 
\iater being gradually added until the 
mixture is about the consistency of thick 
cream The paint should then be ap- 
plied iMth a cameFs-hair brush 

Another useful paint for this purpose 
IS Chemnitz white. If this distemper 
color IS obtained in a jar, care should be 
exercised to keep water standing abo%e 
the color to prevent drying. By using 
mucilage as a sizing these colors -will ad- 
here to the glass until it is washed off. 
Both mixtures are equally desirable for 
lettering on block card-board 

Any distemper color may be employed 
on glass wuthout m any -w^ay injuring it 
An attractive combination is — first to 
letter the sign with Turkey red, and then 
to outline the letters with a very narrow 
white stripe. The letter can be ren- 
dered still more attractive by shading one 
side in black. 

Signs on Sho-w Cases. — Most show 
cases have mirrors at the back, either m 
the form of sliding panels or spring 
doors Lettering in distemper colors 
on these mirrors can easily be read 
through the fronts or tops of cases If 
the mirror is on a sliding panel, it will 
be necessary to detach it from the case 
in order to^ letter it. When the mirror 
is on a spring door the sign can be let- 
tered with less trouble. 

By tracing letters in chalk on the out- 
side of the glass, and then painting 
them on the inside, attractive signs can 
be product on all show cases; but paint- 


ing letters on the inside of a show case 
glass is more or less difficult, and it is 
not advisable to attempt it in very shallow 
cases. 

“ Spatter ” Work. — Some lettering 
which appears very difficult to the unin- 
itiated IS, in fact, easih produced The 
beautiful effect of lettering and orna- 
mentation in the form of foliage or con- 
ventional scrolls m a speckled ground is 
simple and can be produced with little 
effort Pressed leaves and letters cr 
designs cut from newspapers or maga- 
zines may be tacked or pasted on card- 
board or a mat with nour paste As 
little paste as possible should be used — 
only enough to hold the design in place. 
When all the designs are m the positions 
desired, a toothbrush should be dipped 
in the ink or paint to be employed A 
toothpick or other small piece of wood 
IS drawn to and fro o\er the bristles, 
which are held toward the sign, the en- 
tire surface of w’hich should be spat- 
tered or sprinkled with the color. ^ nen 
the color is dry the designs pasted on 
should be carefully removed and the 
paste W’hich held them in place should be 
scraped off This leaves the letters and 
other designs clean cut and white against 
the “spatter” background The begin- 
ner should exi>eriment first with a few 
simple designs After he is able to pro- 
duce attractive w’ork with a few figures 
or letters he may confidently undertake 
more elaborate combinations. 

Lettering on Mirrors. — From a bar of 
fresh common brown soap cut off a one- 
mch-wide strip across its end Cut this 
into 2 or 3 strips Take one strip and 
with a table-knife cut from two opposite 
sides a wedge-shaped point resembling 
that of a shading pen, but allow the edge 
to be fully i inch thick Clean the 
mirror thoroughly and proceed to letter 
in exactly the same manner as with a 
shadmg pen 

To Fill Engraved Letters on Iffetal 
Signs — Letters engraved on metal may 
be filled m with a mixture of asphaitum, 
browm japan, and lampblack, the nrix- 
ture being so made as to be a pn1;ly4ike 
nmss It should be well pressed down 
with a spatula Any mas® 

hermg to the plate abtSul the ed|^ Ite 
letters is remov^'^th t*jrpentinc, 
when the cemenfis thorougftly 
plate may be jfolished ^ ^ * 

If white liters are desired, 
putty of dry white lead* with 
of coach /fanan and rubHeg 
Fill the nearly level wSh Ac 
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face, md when hard, apply a stout coat 
of fiake white m japan thinned with tur- 
pentine. This Will pve a clean white 
finish that may be polished. 

The white cement may be tinted to 
any desired shade, using coach colors 
‘ground in japan 

Tingled Letters, or Chinese Painting 
on Glass. — ^This is done by painting the 
groundwork with any color, lea\mg the 
fetter or figure naked When dry, place 
tin foil or any of the various colored 
copper foils over the letters on the back 
of tne glass, after crumpling them m the 
hand, and then partially straightening 
them out. 

LICE lODLLERS: 

See Insecticides. 

LICHEBT REMOVEES: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods and 
Household Formulas. 

LICORICE: 

Stable Solutions of Licorice Juice. — 
A percolator, with alternate layers of 
broken glass, which have been well 
washed, first with hydrochloric acid and 
^entifully rinsed with distilled water, is 
the first requisite This is charged with 
pieces of crude licorice juice, from the 
sisie of a hazel nut to that of a walnut, 
which are weighted down with well- 
washed pebbles. The percolate is kept 
for S days in well corked flasks which 
have been rinsed out with alcohol be- 
forehand. Decant and filter and evap- 
orate down rapidly, under constant 
stirring, or in vacuo. The extract 
should be kept in vessels first washed 
with alcohol and closed with parchment 
paper, in a dry place — never in the 
cellar. 

To dissolve this extract, use water, 
first boiled for 15 minutes. The solu- 
tion should be kept in small flasks, first 
rinsed with alcohol and well corked. If 
to be kept for a long time, the flasks 
should be subjected lor 3 consecutive 
<iays, a half hour each day, to a stream of 
i^eam, and the corks paraffined. 

IS frequently met with in com- 
nhictce a purified juice that remains clear 
Jfa 1^ mixtura It is usually 

by s^persardrafion with pure 
allowing to st^nd for S days, 
4leie»nt*n|. filtering the deC«^^t^d liquor, 
4|iad evaporation. solutions 

water alone rapidly spoVl* 

with them the pi'a^utions 
for narcotic extracts. 


To Test Extract of Licorice. — Mere 
solubility IS no test for the purity of 
extract of licorice. It is, therefore, pro- 
posed to make the glycyrrhizm content 
and the nature of the ash the determimng 
test To determine the glycyrrhizm 
quantitatively proceed as follows Mac- 
erate tV ounce of the extract, m coarse 
powder, in 10 fluidounces distilled water 
for several hours, with more or less fre- 
quent agitation. When solution is com- 
plete, add 10 fluidounces alcohol of 90 
per cent, filter and wmsh the fiber vith 
alcohol of 40 per cent until the latter 
comes off colorless Drive off the alco- 
hol, w'hich was added merely to facilitate 
filtration, by e\aporation m the w^ater 
bath, let the residue cool down and pre- 
cipitate the glycyrrhizm by addition of 
sulphuric acid ^ Filter the liquid and 
wash the precipitate on the filter with 
distilled w'ater until the wmsh water comes 
off neutral Dissolve the glycyrrhizm 
from the filter by the addition of ammonia 
water, drop by drop, collecting the fil- 
tered solution in a tared capsule. Evap- 
orate m the water bath, dry the residua! 
glycyrrhizm at F., and weigh Re- 
pealed examinations of known pure ex- 
tra its have yielded a range of percentage 
of glycyrrhizm running from S 06 per 
cent to 11 90 per cent The ash should 
be acid in reaction and a total percentage 
of from 5-64 to 8 64 of the extract. 


LIGH’:^ UfACTERIC: 

See Photography. 

LIGHALOE SOAP: 

See Soap. 

LIMEADE: 

See Beverages, under Lemonades. 

LIME AS A FERTILIZER; 

See Fertilizers. 

LIME, BIRD. 

Bird lime is a thick, soft, tough, and 
sticky mass of a greenish color, has an 
unpleasant smell and bitter taste, melts 
easily on heating, and hardens when ex- 
posed in thin layers to the air. It is dif- 
ficult to dissolve in alcohol, but easily 
soluble in hot alcohol, oil of turpentine, 
fat oils, and also somewhat in vinegar. 
The best quality is prepared from the 
inner green^ bark of the holly (Ilex 
foUum% which is boiled, then put in ter- 
rels, and submitted for 14 days to slight 
fermentation nnfSi it beconaes sticKy, 
Another process of pre|wmng it is to mix 
the boiled bark with juice of mistletoe 
berries and burying rt in the ground rnnifl 
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termented. The bark is then puhenzed, 
boiied, and 'washed Artificial bird lime 
IS prepared by boiling and then igniting 
linseed oil, or boiling printing \armsn 
until it IS very tough and sticky It is 
also prepared by dissoh’ing cabinet- 
makers’ glue in water and adding a con- 
centrated solution of chloride of zinc 
The mixture is 'very sticky, does not dry 
on exposure to the air, and hciS the ad- 
vantage that it can be easily washed oS 
the feathers of the birds. 

LIME JUICE: 

See Essences and Extracts 

LIM-JXnCE CORDIAL : 

See \\ines and Liquors 

LIME WAFERS: 

See Confectionery 

LUTER, TO DISTINGinSH COTTON 
FROM: 

See Cotton. 

LINEN DRESSING: 

See Laundry Preparations. 

LINIMENTS: 

See also Ointments 

For external use only. — I — The fol- 
lowing penetrating oily Jmiment reduces 
all kinds of inflammatory processes' 
Paraffine oil 4 ounces 

Capsicum pow’der i ounce 

Digest on a sand bath and filter To 
this may be added directly the following: 
Oil of wintergreen or peppermint, phenol, 
thymol, camphor or eucalyptoi, etc, 

II. — Camphor . 2 ounces 

Menthol .... 1 ounce 

Oil of thyme . 1 ounce 

Oil of sassafras . 1 ounce 

Tincture of myrrh . 1 ounce 

Tincture of capsicum 1 ounce 
Chloroform . . 1 ounce 

Alcohol 2 pints 

LINIMENTS FOR HORSES: 

See Veterinary Formulas. 

LINOLEUM: 

See also Oilcloth. 

Composition for Linoleum, (Mldoth, 
etc.— This is composed of whiting, dried 
linseed oil, and an^ ordinary dryer, such 
as litharge, to which in^edients a pro- 
portion of gum tragacantn is to be added, 
replacing a part of the oil and serving to 
impart flexibility to the fabnc* and to the 
composition m a mass the property 
of drying more rapidly. In prO' 
dteciioii of linoleum, the whiting m re- 
placed in whole or in part fey pulyerissed 
•'ork. The propo^rtiona are apjaroximate- 


j ly the following by weight* Whiting or 
I powdered cork, 13 parts; gum traga- 
canth, 5 part=>, dried Imseed oil, 51 parts; 
siccative, § part 

Dressings for Linoleum. — A weak so- 
lution of beeswax in spirits of turpentine 
has been recommended for brightening 
the appearance of linoleum Here are 
some other formulas 

I — Palm oil 1 onnee 

Paraffine IS ounces 

Kerosene 4 ounces 

Melt the paraffine and ml, remote from 
the fire and incorporate the kerosene 

II — Yellow wax 5 ounces 

Oil turpentine 11 ounces 

Amber varnish 5 ounces 

Melt the 'is'ax, add the oil, and then the 
varnish Apply 'w ith a rag 

Treatment of Newly Laid Linoleum. — 
The proper w&y to cleanse a linoleum 
floonng IS first to sweep off the dust and 
then w ipe up w ith a damp cloth. Several 
times a year the surface should be well 
rubbed wuth floor w'ax Care must Isns 
had that the mass is well pulverized and 
free from grit Granite linoleum and 
figured coverings are cleansed without 
the application of water. A floor cover- 
ing which has been treated from the 
beginning with floor wax need only be 
wiped on daily with a dry cloth, either 
woolen or felt, and afterwards rubbed 
w'ell w'ith a cloth filled with the maiss. 
It w'lll improve its appearance, too, if It 
fee washed several times a year willi 
warm water and a neutral soap 

LINOLEUM, CLEANING AND POLISH- 
ING: 

See Household Formulas. 

LINOLEUM ON IRON STAIRS m 
CEMENT FLOORS, TO GLtIK: 

See Adhesives, under Glues. 

LINSEED OIL: 

See also Oils 

Bleaching of Linseed Oil stM 
seed Oil. — In order to bleach 
and poppyseed oil for paintin|: purpossdl, 
thoroughly shake 2,5 parts of it m a 
\essel with a solution of potassium fiet'- 
manganate, 50 parts, in 1,250 parts 
water; let stand for 24 hours m a vmriaii 
temperature, and then mix with 75 pborhs 
of pulverized sodium sulphite. 
shake until the latter has dissolv^ 
add 100 parts of crude hydroddbric aeidk 
to®. A^Ute frequency and wa«h« 
the prc'viously brown mas^ Iw® 
light cdored, with water, hi wladhs^SlNi^ 
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chalk has been finely distributed, until 
the water is neutral. Finally filter over 
calcined Glauber’s salt. 

Adulteration of Linseed Oil. — This is 
common, and a simple and cheap meth- 
od of testing is by nitric acio. Pour 
equal parts of the linseed oil and nitric 
acid into a flask, shake vigorously, and 
let it stand for 20 minutes If the oil is 
pure, the upper stratum is of straw jello-w 
color and the lower one colorless If 
impure, the former is dark brown or 
black, the latter pale orange or dark 
yellow, according to the admixtures to 
the Oil. 

The addition of rosin oil to linseed 
oil or other paint oils can be readily de- 
tected by the increase in specific gravity, 
the low flash point, and the odor of rosin 
on heating ; while the amount may 
be approximately ascertained fro ii the 
amount of unsaponifiable oil left after 
boiling with caustic soda 

LIP SALVES AND LIPOL: 

See Cosmetics 

LIMWITZ METAL: 

See Alloys 

LIQUEURS: 

See \S mes and Liquors 

LIQUOR AMMONH AIUSATUS: 

See Ammonia 

LI9UOM: 

See Wines and Liquors 

LITHOGRAPHERS’ LACQUER: 

See Lacquers 

LITHOORAPHS : 

See Pictures and Engravings 

LIVER-SPOT REMEDIES : 

See Cosmetics- 

LOCKSMITH’S VARNISH: 

See Varnishes. 

LOCOMOTIVE LUBRICANTS: 

See Lubricants 

LOCUST KILLER: 

See Insecticides. 

LOUSE WASH: 

See Insecticides 

Lubricants 

Oil for Fireamis. — Either pure vaseline 
white, 0.870, or else pure white-bone 
©i, proof to cold, is employed for this 
^arpose, since these two oils are not 
only free from acid, but do not oxidize 
or leemMj. 


Leather Lubricants. — Russian tallow 
1 pound, beeswax, fi ounces, black pitch, 
4 ounces, common castor oil, 3 pounds; 
soft paraffine, i pound, oil of citronella, 
4 ounce Melt all together m a saucepan, 
except the citronella, w hich add on cool- 
ing Stir occasionally 

Machinery Oils. — I — The solid fat, 
called bakourme, a heavy lubricant whidb 
possesses extraordinary lubricating quali- 
hties, has a neutral reaction and melts 
only at about 176° to 188° F. It is pre- 
pared as follows: 

A mixture is made of 100 parts of 
Bienne petroleum or crude naphtha, 
wuth 25 parts of castor oil or some min- 
eral oil, and subjected to the action of 60 
or 70 parts of sulphuric acid of 66° Be. 
The acid is poured in a small stream into 
the oil, w’hile carefully stirring The 
agitation is continued until a thick and 
blackish-brown mass is obtained free 
from non-incorporated petroleum Very 
cold w'ater of 2 or 3 times the weight of 
the mass is then added, and the whole is 
stirred until the mass turns white and 
becomes homogeneous It is left at 
rest for 24 hours, after which the watery 
liquid, on the surface of which the fat is 
floating, must be poured off After 
resting again from 3 to 4 days, the prod- 
uct IS drawn off, carefully neutralized 
with caustic potash, and placed m bar- 
rels ready for shipping 

II — Melt m a kettle holding 2 to 4 
times as much as the volume of the mass 
which IS to be boiled therein, 10 parts, 
by weight, of tallow in 20 parts of rape 
oil on a moderate fire; add 10 parts of 
freshly and well burnt lime, slaked in 
30 or 40 parts of water; increase the fire 
somewhat, and boil with constant stirring 
until a thick froth forms and the mass 
sticks to the bottom of the kettle Burn- 
ing should be prevented by diligent stir- 
ring Then add m portions of 10 parts 
each, gradually, 70 parts of rape oil and 
boil with a moderate fire, until the little 
lumps gradually forming have united 
to a whole uniform mass. With this 
operation it is of importance to be able to 
regulate the fire quickly Samples are 
now contmually taken, which are allowed 
to <^l quickly ou glass plates The 
boiling down must not be carried so far 
tiiat flie samples harden on cooling; 
they must spin long, fine threads, wffien 
tojch^ with the finger. When this 
pKunt is reached add, with constant stir- 
ring, when^ the heat has abated suffi- 
ciently (which may be tested by pounng 
in a few drom of water), 25 to SO parts 
of water. How raise Uie fire, without 
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ceasing to stir, until the mass comes to a 
feeble, uniform boil In order to be able 
to act quickly m case of a sudden boiling 
over, the fire must be such that it can be 
removed quickly, and a little cold water 
must always be kept on hand Next, 
gradually add m small portions, so as 
not to disturb the boiling of the mass, 
500 parts of paratfine oil Uf \ery thick, 
800 to 900 parts may be added), remote 
from the fire, ailoiv the contents of the 
kettle to clarify, and skim off the vrarm 
grease from the sediment into a stirring 
apparatus Agitate until the mass be- 
gins to thicken and cool, if the grease 
should still be too solid, stir m a little 
paraffine oil the second time The odor 
of the paraffine oil may be disguised by 
the admixture of a little mirbane oil 

For Cutting Tools. — The proportion 
of ingredients of a lubricating mixture 
for cutting tools is 6 gallons of water, 3^ 
pounds of soft soap, and ^ gallon of 
clean refuse oil Heat the water and mix 
with the soap, preferably m a mechan- 
ical mixer, afterwards add the oil A 
east-iron circular tank to hold 12 gallons, 
fitted with a tap at the bottom and ha\- 
ing three revolving arms fitted to a ver- 
tical shaft driven by bevels and a fast 
and loose pulley, answers all requirements 
for a mixer This should be kept run- 
ning all through the working day 

For Highspeed Bearings.— To prevent 
heating an<f sticking of bearings on 
heavy machine tools due to running con- 
tinuously at high speeds, take about J 
of flake graphite, and the remainder 
kerosene oil. As soon as the bearing 
shows the slightest indication of heat- 
ing or sticking, this mixture should be 
forcibly squirted through the oil hole 
until it fiows out between the shaft and 
bearing, when a small quantity of thin 
machine oil may be applied 
For Heavy Bearings.— An excellent 
lubricant for heavy bearings can be made 
from either of the foliowung recipes: 

I — Paraffine - . 6 pounds 

Palm oil- . 12 pounds 

Oleonaphtha. .. 8 pounds 

II — Paraffine . . 8 pounds 

Palm oil. ... 20 pounds 

Oleonaphtha. . 12 pounds 

The oleonaphtha should have a den- 
sity of 0.9. First dissolve the paraffine 
in the oleon^htha at a temperature of 
about 158® F. Then gradually stir in 
the ^Im oil a little at a time. The pro- 
portions will show that No. II jpves a 
less liquid product than No I. Quick- 
lime may be abided if desired. 


For Lathe Centers. — An excellent 
lubricant for lathe centers is made by 
using 1 part graphite and 4 parts tallow 
thorougoh mixed. 

Sewing Machine Oil. — I —Petroleum 
oils are better adapted for the lubrication 
of sew’ing machines than any of the animal 
oils Sperm oil has for a long time been 
considered the standard od for this pur- 
pose, but it IS reaiij not w’dl adapts to 
the conditions to w hich a sewing machine 
is subjected If the machine were oper- 
ated cunstanth or regularly e%ery day, 
probably sperm oil could not be im- 
proved on The difficulty is, however, 
that a family sewing machine will fre- 
quently be allowed to stand untouched 
for weeks at a time and will then be ex- 
pected tu run as smoothly as though just 
oiled. Under this kind of treatment 
almost any oil other than petroleum oil 
will become gummv What is known in 
the t^^ade as a ‘‘neutral*’ oil, of high 
viscositv, would probably answer better 
for this purpose than anv thing else. A 
mixture of 1 part of petrolatum and T 
parts of paraffine oil has also been rec- 
ommended 

II — Pale oil of almonds 9 ounces 
Rectified benzoline 3 ounces 
Foreign oil of laven- 
der 1 ounce 

PETROLEUM JELLIES AHI> SOLID- 
IFIED LUBRICANTS. 

Petroleum jelly, vaseline, and petro- 
latum are different names for the same 
thing 

Toe pure qualities are made from 
American stocK thickened with hot air 
until the desired melting point is at- 
tained. Three colors are made: white, 
yellow, and black of various quaiitim. 
Cheaper qualities are m^e bj^ mmmg 
ceresine wax in conjunction with 
genume article and pale minerai 
This IS the German method and is ap- 
proved of by their pharmacopoeia. ^ Ma- 
chinery qualities are made with cjlii^kr 
Oils, pale mineral oils, and ceresine wax.* 

I. — Yellow ceresine wax II paits 
White ceresine wax S par^ 
American minersl 
oiblHl . 151 parts 

Melt the waxes and stir in thc^. TV 
make white, use all white cer^ne wax% * 
To color, use aniline dyes soluWe in dl| 
to any shade required. 


II. — Ceresine wax. ^ 1 

Bloomless mln^ai 
oil, Sq. 919. ..... 1 gaSoii 
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Melt tlwJ wax and add the oil, varying 
according to the consistency required 
To color black, add £8 pounds lamp- 
black to 20 gallons oil Any wax will 
do, according to quality of product de- 
sired. 

White Petroleum Jelly. — 

White tasteless oil 4 parts 
White ceresine wax 1 part 

Solidified Lubncants. — 

I. — Refined cotton oil 2 parts 
American mineral 

oil, IS?- . . .2 parts 

Oleate of alumina . 1 part 

Gently heat together 
11. — Petroleum jelly 120 parts 
Ceresine wax 5 parts 

Slaked lime J part 

Water . 4? parts 

Heat the wax and the petroleum jelly 
gently until liquid, then mix together the 
water and lime. Decant the former into 
packing receptacles, and add lime and 
water, stirring until it sets For cheaper 
qualities use cream cylinder oil instead 
df petroleum jelly 

WAGON AND AXLE GREASES: 

For Axles of Heavy Vehicles. — I — 
Tallow (free from acid), 194 parts; palm 
ol!, 14 parts; sal soda, 54 parts; water, 
parts, by weight. Dissolve the soda in 
the water and separately melt the tallow, 
then stir in the palm oil This may be 

e warmed before adding, as it 
f facilitates its incorporation with 
Jlow, unless the latter be made 
boiling hot, when it readily melts the 
semi-solid palm oil. When these two 
greases are thoroughly incorporated^ 
poar the mixture slowly into the cold ly^ 
{or soda solution), and stir well until the 
mass m homogeneous This lubricant 
can be made less solid by decreasing the 
tallow or increasing the palm oil. 

H, — ^afced lime (in powder), 8 parts, 
is slowly sifted into rosin oil, 10 parts, 
^ir it continuously to incorporate it 
llfeopughiy, and gently heat the mixture 
until of a syrupy consistency. Color 
with lampblack, or a solution of turmeric 
in a strong solution of sal soda- For 
blue grease, 275 parts of rosin oil are 
heated with 1 part of slaked lime and 
" then allowed to cool. The supernatant 
oS is removed from the precipitated mat- 
and 5 or 6 parts of the foregoing 
roslH'-m! soap are stirred in until au is a 
unctuous mass. 

Wm Aades of Ordinaiy Vehicles- — I. — 
parts of fat anei 20 parts of very 


fine black lead; melt the fat in a var- 
nished earthen vessel; add the black lead 
while constantly stirring until it is cold, 
for otherwise the black lead, on account 
of its density, would not remain in sus- 
pension in the melted fat Axles lubri- 
cated with this mixture can make 80 
miles without the necessity of renewing 
the grease, 

II. — Mix equal parts of red American 
rosm, melted tallow, linseed oil, and 
caustic soda lye (of 1 5 density) 

III — Melt 20 parts of rosin oil in 50 
parts of yellow palm oil, saponify this 
with 25 parts of caustic soda lye of 15® 
Be , and add 25 parts of mineral oil or 
parafiine. 

lY. — Mix residue of the distillation of 
petroleum, 60 to 80 parts; tallow, 10 
parts; colophony, 10 parts; and caustic 
soda solution of 40® Be , 15 parts. 

A Grease for Locomotive Axles. — Sa- 
ponify a mixture of 50 parts tallow, 28 
parts palm oil, 2 parts sperm oil. Mix 
in soda lye made by dissolving 12 parts 
of soda in 137 parts of water. 

MISCELLANEOUS LUBRICANTS: 

For Cotton Belts. — Carefully melt over 
a slow fire in a closed iron or self-regu- 
lating boiler 250 parts of caoutchouc or 
gum elastic, cut up in small pieces; then 
add 200 parts of colophony; when the 
whole IS well melted and mixed, incor- 
porate, while carefully stirring, 200 parts 
of yellow wax. Then heat 850 parts of 
train oil, mixing with it 250 parts of talc, 
and unite the two preparations, con- 
stantly stirring, imtil completely cold. 

Chloriding Mineral Lubricating Oils. — 
A process has been mtroduced for pro- 
ducing industrial vaselines and mineral 
oils for lubrication, based on the treat- 
ment of naphthas, petroleums, and simi- 
lar hydrocarbides, Tby means of chlorine 
or mixtures of chlorides and hypochlor- 
ides, known under the name of decolor- 
ing chlorides. Mix and stir thoroughly 
1,000 parts of naphtha of about 908 
density; 55 parts of chloride of hme, 
and 500 parts of water. Decant and 
wash. 

Glass Stop Cock Lubricant. — (See also 
Stoppers). 

Pure rubber ... 14 parts 
Spermaceti . 5 parts 

Petroleum 1 part | 

Melt the rubber in a covered vessel 
and then stir in the other ingredients 
A little more petroleum will be required 
when the compound is for winter use. 
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Hard Metal IMllinif Lubricant.—For 
dniimg in bard metal it is recommended 
to use carbolic acid instead of another 
fatty substance as a lubricant, since the 
latter, by decreasing the friction, dimin- 
ishes the “biting*' of the drill, whereas 
the carbolic acid nas an etching action. 

Piaster Model Lubricant. — Take lin- 
seed oil, 1,000 parts, calcined lead, 50 
parts, litharge, 60 parts, umber, 30 parts; 
talc, ^5 parts. Bou for 2 hours on a mod- 
erate fire, skim frequently and keep in 
well-closed flasks. 

Graphite Lubricating Compound. — 
Graphite mixed wnth tallow gives a good 
lubricating compound that is free From 
any oxidizing if the tallow be rendered 
free from rancidity. The proportions 
are' Plumbago, 1 part; tallow, 4 parts 
The plumbago being stirred into the 
melted tallow and incorporated by pass- 
ing it through a mixing mill, add a few 
pounds per hundredweight of camphor 
in powder to the hot compound. 

Lubricants for Redrawing Shells. — 
Zinc shells should be clean and free from 
ail grit and should be immersed in bod- 
ing hot soap water They must be re- 
drawn while hoi to get the best results. 
On some shells hot oil is used in prefer- 
ence to soap w&ter. 

For redrawing aluminum shells use a 
cheap grade of vaseline. It may not be 
amiss to add that the draw part of the 
redrawing die should not be made too 
long, so as to prevent too much friction, 
which causes the shells to split and shrivel 
up 

For redrawing copper shells use good 
thick soap w^ater as a lubricant The 
soap used should be of a kind that will 
produce plenty of “slip " If none such 
IS to be had, mix a quantity of lard oil 
with the soap w ater on hand and bod the 
two together Sprinkling graphite over 
the shells just before redrawing some- 
times helps out on a mean job. 

Rope Grease. — For hemp ropes, fuse 
together 20 pounds of tallow and SO 
pounds of linseed oil. Then add 20 
pounds of para^ne, 30 pounds of vase- 
line, and 60 poumls of rosm. Finally mix 
with 10 pounds of graphite, first rubbed 
up with 50 pounds of boiled oil. For 
wire ropes fuse 100 pounds of suint with 
to pounds of dark colophoni- (rosin). 
Then stir in 30 pounds of rosm oil and 
10 pounds of dark: petroieum- 

Sbeet Metal Lubricant.—'Mix 1 quart 
of whale oil, 1 pound of while lead, I pint 
of water, and t ^ the finest 


graphite. This is applied to the meta! 
with a brush before it enters the dies. 

Steam Cylmdcr Lubricant. — To ob- 
tain a very viscous oil that does not de- 
compose m the presence of steam even at 
a high temj;>erature, it is necessary to ex- 
pose neutral wool fats, that have been 
freed from wrool-fatty acids, such as crude 
lanolin or wool wax, either quite alone 
or m combination w ith mineral oils, to a 
high heat- This is best accomplished in 
the presence of ordinary steam or super- 
heated steam at a heat of 572° F , and a 
pressure of 50 atmospheres, correspond- 
ing with the conditions m the cylinder in 
which It IS to be used Instead of sepa- 
rating any slight quantities of acid that 
may arise, they may be dissolved out as 
neutral salts. 

Wooden Gears. — ^An excellent lubri- 
cating agent for wooden gears consists 
of talfow, 30 parts (by wei^t); palm oil, 
20 parts; fish oil, 1() parts; and graphite, 
20 parts The fats are melted at mod- 
erate heat, and the finely powdered and 
washed graphite mixed with them inti- 
mately by long-contmued stirring. The 
teeth of wooden combs arc kept in a 
perfectly serviceable condition for a 
much longer time if to the ordinary tal- 
low or graphite grease one-tenth part of 
their weight of powdered glass is addedL 

TESTS FOR LUBRICAHTS. 

In testing lubricants in general, a 
great deal depends upon the class of 
work in which they are to be employed. 
In dealing with lubricating greases the 
specific gravity should always be deter- 
mined The viscosity is, of course, also 
a matter of the utmost importama;. M 
possible the viscosity should be taken at 
the temperature at which the grease is to 
be subjected when used, but this cannot 
always be done, 300° P will be found lo 
be a very suitable temperature for Jfce 
determination of the viscosity of 
lubricants Although one of the 
dard viscosimeters is the most satiiitt&- 
tory instrument with which to carr^r 
the test, yet it is not a nece^ty. Firir 
vided the test be always condmj^sd Si 
exactly the same manner, and at a fiM* 
temperature, using a standard aap^ 
for comparison, the form of apparafeip 
used is not of great importance. 
dealers m scientific apparatus wtB fWi- 
vide a simple and cheap inatrumefi^ ll# 
results obtained with which wtli hefow# 
reliabie. With the exerdbe «l m 
mgenuitv any one can it 
simeter for himself at a wry antaJI 

Aodity u another important fiaililtief; 
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note in dealing with lubricating greases 
Calculated as sulphuric acid, the free 
acid should not exceed 01 per cent, and 
free fatty acids should not be present to 
any extent Cylinder oil should dissolve 
completely in petroleum benzine fspe- 
cific gravity, .700), giving a clear solution 
In dealing with machine oils the condi- 
tions are somew’hat different Fatty oils 
in mixture with mineral oils are very 
useful, as they give better lubrication 
and driving power, especially for hea\’y 
axles, for which these mixtures should 
always be used. The specific gravity 
should be from 900 to 915 and the 
freezing point should not be above 58® 
f The flash point of heavy machine 
oils IS not a matter of great importance. 
The viscosity of dynamo oils, taken m 
Engler’s apparatus, should be 15-16 at ' 
08° F and 3^-4 at T22° F. In dealing i 
with wagon oils and greases it should be 
remembered that the best kinds are 
those which are free from rosin and 
rosin products, and their flash point 
should be abo\e 21^° F 

To Test Grease. — To be assured of the 
punty of grease, its density is examined 
as compared with water, a piece of fat of 
the size of a pea is placed m a glass of 
water If it remains on the surface or 
sinks very slowly the fat is pure, if it 
sinks rapidly to the bottom the fat is 
mixed with heavy matters and coom is 
the result 

LUBRICAirrS FOR WATCHMAKERS: 

See Watchmakers’ Formulas. 

ttJFULIHE BITTEi^: 

See Wines and Liquors, 


luster paste. 

This IS used for plate glass, picture 
frames, and metal Five parts of very 
finely washed and pulverized chalk, 5 
parts of Vienna lime, powdered, 5 parts 
of bolus, powdered, 5 parts of wood 
ashes, powdered, 5 parts of English red, 

f wdered# 5 parts of soap powder 
ork all together in a kneading machine, 
to make a smooth, even paste, adding 
spirit The consistency of the paste can 
varied, by varying the amount of 
spirit, from a solid to a soft mass 

lUTI^: 

See Adhesives 

MACHIHE OIL: 

See Lubncants- 
MACHUSTERY, to CLEAR: 

See Cleaning Preparations and Meth- 
ods. I 


MAGIC: 

See Pyrotechnics 
MAGNESIUM CITRATE. 

Magnesium carbon- 
ate 10 ounces 

Citric acid 20 ounces 

Sugar 21 ounces 

Oil of lemon J drachm 

'Water enough to 

make. . 240 ounces 

Introduce the magnesium carbonate into 
a wide-mouthed 2-gallon bottle, drop the oil 
of lemon on it, stir with a wooden stick- 
then add the citric acid, the sugar, and 
water enough to come up to a mark on 
the bottle indicating 240 ounces For 
this purpose use cold water, adding 
about half of the quantity first, and the 
remainder when the substances are 
mostly dissolved By allowing the solu- 
tion to stand for a half to a whole day, it 
will filter better and more quickly than 
when hot water is used. 

MAGNESIUM ORGEAT POWDER: 

See Salts, Effervescent. 

MAGNESIUM FLASH-LIGHT POW- 
DERS: 

See Photography 

MAGNETIC CURVES OF IRON FIL- 
INGS, THEIR FIXATION. 

One of the experiments made in every 
physical laboratory in teaching the ele- 
ments of magnetism and electricity is 
the production of the magnetic curves by 
sprinkling iron filings over a glass plate, 
after the well-known method 

For fixing these curves so that they 
may be preserved indefinitely, a plate of 
glass is warmed on the smooth upper 
surface of a shallow iron chest containing 
water raised to a suitable temperature 
by means of a spirit-lamp A piece of 
paraffine is placed on the glass, and m 
the course of 3 or 4 minutes spreads 
itself evenly m a thin la^er over the sur- 
face, The glass plate is removed, the 
surplus paraffine ^ runmng off. The 
image is formed with iron filings on the 
cooled paraffine, which does not adhere 
to the iron, so that if the image is un- 
satisfactory the filings may be removed 
and a new figure taken. To fix the 
curves, the plate of glass is again placed 
on the warming stove- Finaliy, the sur- 
face of the paraffine is covered with white 
paint, so tnat the curves appear black 
on a white ground. Very well-defined 
figures may thus be obtamed. A similar 
though much simpler process consists in 
covenng one surface of stiff white paper 
with a layer of paraflSne, by warming 
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over an iron plate, spreading the filings 
over the cooled surface, and fixing them 
with a hot iron or a gas flame. 
MAOHOLIA METAL: 

See Alloys. 

MAHOG^: 

See Wood 

Mi^TED FOOD: 

See Foods 

MALTED MILK: 

See Milk 

MALT, HOT: 

See Beverages. 

MAHGAITESE ALLOYS: 

See Alloys 

MATTGANKE STEEL: 

See Steel 

MANGE CURES: 

See Veterinary Formulas, 

MANICURE PREPARATIONS: 

See Cosmetics 

MANTLES. 

These are prepared after processes 
differing slightly from one another, but 
all based on the original formula of 
W'eisbach — the impregnation of vege- 
table fibers with certain mineral oxides 
in solution, drying out, and arranging 
on platinum wire, 

lanthanum oxide 30 parts 

Yttnum oxide . 20 parts 

Burnt magnesia. . 50 parts 

Acetic acid . 50 parts 

Water, distilled 100 parts 

The salts are dissolved in the water, 
and to the solution another 150 parts of 
distilled water are added and the whole 
filtered. The vegetable fiber fm its 
knitted or wroven form) is impregnated 
with this solution dried, and arranged on 
platinum wire. In the formula the 
awtic acid be replaced with dilute 
nitric acid The latter seems to have 
some advantages over the former, among 
which is the fact that the residual ash 
where acetic amd is used has a tendency 
to ball up and make a vitreous residue, 
while that of the nitne acid remains in 
powdery form. 

Self-Igniti^ Mantles. — A fabric of 
platinum wire and cotton thread ^ is 
sewed or woven into the tissue of the in- 
candescent body, next it k impregnated 
with a solution of thorium salts and 
dried. The thonum nitrate in glowing 
^ves a veiT loose but neverlheless fire- 
fTOof rmtfue. A mixture of thorium 
nitrate with i^tinic chloride leaves idler 


incandescence a fire-resisting sponge 
possessing to a great extent the property 
of Igniting gas mixtures containing oxy- 
gen ^ Employ a mixture of 1 part of 
thorium nitrate to parts of platiaic 
chloride. 

MANURES: 

See Fertilizers. 

MANUSCRIPT COPYING: 

See Copjing 

MAPLE* 

See Wood. 

MARASCHINO: 

See Wints and Liquors 

MARBLE CEMENTS: 

See Adhe=sivea 

MJ^LE CLEANING: 

See Cleaning Preparations and Meth 
ods 

M^LE COLORS* 

See Stone 

MAMLE ETCHING: 

See Etching 

MAMLE, IMITATION: 

See Piaster 

MARBLE, PAINTING ON: 

See Painting. 

MARBLE POLISHING: 

See Polishes 

MARBLING CRAYONS: 

See Crayons. 

MARGERINK : 

See Butter* 

MARKING FLUID: 

See also Inks and Etching. 

For laying out work on structural 
or castings a better wav than chalkiiig 
the surface is to mix whiting with ben- 
zine or gasoline to the consistency af 
paint, and then apply it with a brusli^ im 
a few minutes the Wnzine or gasolhne 
will evaporate, leaving a white surface 
ready for scribing lines. 

MASSAGE APPLICATIONS:'^ 

See Cosmetics. 

MASSAGE SOAPS: 

See Soaps. 

Matches 

(See also PhosfdkCMrm.} 

Manufacture of Matciiei.— faie^ 
lory uses its own methods and dhemic:^ 
mixtures, though, in a ^nearal way tim 
latter do not vary gready. It m tmfios* 



466 


MATCHES 


sible here to give a full account of the dif- 1 
ferent steps of manufacture, and of all 
the precautions necessary to turn out I 
good, marketable matches la the j 
manufacture of the ordinary safety i 
match, the wood is first comminuted and ; 
reduced to the final shape and then 
steeped in a solution of ammonium phos- 
phate (2 per cent of this salt with 1 or 
per cent of phosphoric acid), or m a 
solution of ammonium sulphate per 

cent), then drained and dried The 

object of this application is to present 
the match from continuing to glow after 
it has been burned out. jvext the 
matches are dipped into a paraffine or 
stearme bath, and after that into the 
match bath proper, which is best done 
by machines constructed for the purpose 
Here are a few formulas: 

I. — Potassium chlor- 
ate 2,000 parts 

Lead binoxide. 1,1 JO parts 

Eed lead 2,500 parts 

Antimony trisul- 
phide 1,250 parts 

Gum arabic 670 parts 

Paraffine 250 parts 

Potassium bi- 
chromate 1,318 parts 

Directions: See No II. 

IL — Potassium chlor- 
ate 2,000 parts 

Lead binoride. 2,150 parts 

Red lead 2,500 parts 

Antimony trisul- 
phide 1,250 parts 

Gam arabic . 670 parts 

Paraffine . 250 parts 

Rab the paraffine and antimony tri- 
sulphide together, and then add the 

other ingredients Enough water is 
added to bring the mass to a proper con- 
s^ency when neated. Conduct heating j 
operations on a water bath The sticks ] 
are first dipped m a solution of paraffine i 
m benzine and then are dried. For 
striking surfaces, mix red phosphorus, 9 
parts; pulverized iron pyrites, 7 parts; 
pulverized glass, 3 parts, and gum ara- 
ble or glue, I part, with water, quantity 
sulSedent. To make the matches water 
m ^mp pr<mf, employ glue instead of 
guna arable in the above formula, and 
conduct the operations in a darkened 
t jpoom- For parlor matches ^ dry the 
sp&ts sad immerse the ends in melted 
atearine. Then dip in the following 
Uitxture and dry: 

phosphorus . . . 3,0 parts 

Gum arabic or traga- 

eaaxth . . .... 0,5 parts 


Water . . .3.0 parts 

Sand (finely ground) . 2.0 parts 

Lead binoxide . 2 0 parts 

Perfume by dipping in a solution of 
benzoic acid 

III — M O Lindner, of Pans, has 
atented a match which may be lighted 
y friction upon any surface whatever, 
and w'hich possesses the advantages of 
being free from danger and of emitting 
no unpleasant odor. The mixture into 
which the sphnts are first dipped con- 
sists of 

Chlorate of potash 6 parts 
Sulphide of antimony 2 parts 
Gum parts 

Pow’dered clay 1 1 parts 

The infiammable compound consists 
of 

Chlorate of potash 2 to 3 parts 
Amorphous phos- 
phorus 6 parts 

Gum IJ parts 

Aniline 1 J parts 

Red or amorphous is substituted for 
vellovr phosphorus in the match heads 
^he composition of the igniting paste is 
given as follows. 

By weight 

Soaked glue (1 to 5 of 

water) 37 0 parts 

Powdered glass 7 5 parts 

Whiting 7 5 parts 

Amorphous phosphor- 
us ^ure) . 10 0 parts 

Paraffine wax 4 0 parts 

Chlorate of potash 27.0 parts 
Sugar or lampblack . 7 0 parts 

Silicate of soda may be substituted for 
the glue, bichromate of potash added for 
damp climates, and sulphur for large 
matches. 

The different compositions for tip- 
ping the matches m use in different 
countries and factories all consist essen- 
tially of emulsions of phosphorus in a 
solution of glue or gum, with or without 
other matters for increasing the com- 
bustibility, for coloring, etc 

I — English. — Fine glue, 2 parts, 
broken into small pieces, and soaked in 
water till quite soft, is added to water, 4 
arts, and heated by means of a water 
ath until it is quite fluid, and at a 
temperature of 200® to 212® F. The 
vessel is then removed from the fire, ano 
phosphorus, IJ to 2 parts, is gradually 
added, the mixture being agitated brisMy 
and continually with a stirrer having 
wooden fiegs or bristles proj'ecting at iS 
lower end W’hen a uniform emulsion 
is obtained, borate of potassa* 4 to 
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parts; powdered glass, 3 to 4 parts, and 
red lead, smalt, or other coloring matter, 
a sufficient quantity (all in a state of ^ery 
fine powder), are added, one at a time, to 
prevent accidents, and the stirring con- 
tinued until the mixture is comparatively 
cool The abo\e proportions are those 
of the best quality of English composi- 
tion. The matches tipped with it defla- 
grate with a snapping noise. 

II — German (Buttger) — ^Dissohe 
gum arable, Ifi parts, in the least possi- 
ble quantity of Mater; add of plio^pnoru^ 
(in powder), 9 parts, and mix by tritu- 
ration Then add niter, 14 parts; ver- 
milion or bmoxide of manganese, 16 
parts, and form the whole into a paste as 
directed abo\e Into this the matches 
are to be dipped, and then exposed to 
dry As soon as they are quite dry they 
are to be dipped into \ery dilute copal 
varniah or lac \arnish, and again ex- 
posed to dry, by which means they are 
rendered waterproof, or at least less 
likely to suffer from exposure in damp 
weather. 

III. (Bottler ) — Glue, 6 parts, is 
soaked in a little cold water for 24 hours, 
after which it is liquefied by trituration 
in a heated mortar, phosphorus, 4 parts, 
is added, and rubbed down at a heat not 
exceeding 150° F ; niter (m fine powder), 
10 parts, is next mixed in, and after- 
wards red ocher, 5 parts, and smalt, 2 
parts, are further added, and the whole 
formed into a uniform paste, into which 
the matches are dipped, as before. 
Tins IS cheaper than the previous one. 

IV. (Diesel ) — Phosphorus, 17 parts; 
glue, 21 parts; red lead, 24 parts; niter, 
38 parts. Proceed as above. 

Matches tipped with II, III, or IV, 
inflame without fulmination when rubbed 
against a rough surface, and are hence 
termed noiseless matches by the makers 

Safety Paste for Matdies. — The dan- 
ger of explosion during the preparation 
of match composition may be mmi- 
miized by addition to the paste of the 
following mixture: Finely powdered 
3 parts, by weight; oxide of iron, 
15 parts; flour, 23 parts; and water, 
about 40 parts. In practice, SO parts of 
gum arabie are dissolved in water, 40 
parts, and to the solution are added 
powdered potassium chlorate, 57 parts, 
and when this is well distributed, amor- 
phous phosphorus, 7 parts, and pow- 
dered g|a^, 15 parts, axe stirred in. The 
above mixture is then immediately in- 
troduced, and when mixing is commefe, 
tibe ciosnpoailiou can he applied to 
wooden stads which need not hAve he^ 


E reviously dried or paraffined. The 
ead of the match is fii.aily coated with 
tallow, which preveuts atmospheric 
action and also spontaneous ignition. 

M(#st f hemis.t> agre^ that the greatest im- 
pro\e!iicrjt of iiute in the manufacture of 
matches is that of LamKtrorii, of Jon- 
koping, in Sweden It consists in 
dn iding the ingredient of the match mix- 
ture into two separate compositions, one 
being placed on the ends of the splints, 
as u^iial, and the oll.tr, which contains 
the pho^phorua, bting spread in a thin 
layer upon the cml or iid of the box. 
The folk>%smg are the compositions used: 

For the -phnts: Chlorate of pota^, 
6 part*», sulpiiiiret of antimony, 2 to 3 
par*>, glue, I part ib) For the fnction 
surface. Amorphous phosphorus, 30 
part^, sulphuret of antimony or peroxide 
of manganese, S part^, glue, 3 to 6 parts; 
spread thinly upon the surface, which has 
t#een prcMou&ly made rough by a coating of 
glue and jsand By thus dnidirig^ the 
composition the danger of fire aristng 
from Ignition of the matches by acci- 
dental fneiion is avoided, as neither the 
portion on the splint nor that on the box 
can be ignited by rubbing against an un- 
prepared surface. Again, by using the 
innocuous red or amorphous phosphoma, 
the danger of poisoning is entirely pre- 
vented. 

MATCH MARKS ON PAINT, TO RE- 
MOVE: 

See Cleaning Preparations and! Meth- 
ods 

MATCH PHOSPHORUS, SUBSTITlim 
FOR: 

See Phosphorus Substitute. 
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Matrix for Medals, Coim, ifc — 
Sharp impressions of coma, medals* 
are obtained, according to Bbtt^* 
the following: Mix m«3teii, thipy 
sulphur with an ^ual quant^^ ^ hr* 
f usonal earth, adding some grapnhe. M 
SL sufficient quantity of this mass, 
liquid over a flame, is quickly applhi 
with a spatula or spoon on the atic^* 
an impression of ^eat sharpne^ h 
tamed after eoc^ms^ which usuaRy tdjM 
place promptly. Owing to the 
of graphite the artkdes do not 
duff or unsightly. 

II.— Bronxe and mlrar dMK 


always be coaled with a ic^ 
hymr. The whole cm hi 
and them cardN^l di 
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that a thin Elm of grease remains on the 
surface Next, a ring of strong card- 
board or thin pasteboard is placed around 
the edge, and the ends are sealed to- 
gether Now stir up a little gypsum m a 
small dish and put a teaspoonful of it on 
the surface of which the mold is to be 
taken, distributing it carefully with a 
badger’s-hair brush, entering the finest 
cavities, which operation will be assisted 
by blowing on it When the object is 
covered with a thin laver of plaster of 
Paris, the plaster, which has meanwhile 
become somevhat stififer, is poured on, 
so that the thickness of the mold will be 
about of an inch. The removal of the 
cast can be effected only after a time, 
when the plaster has become warm, has 
cooled again, and has thoroughly hard- 
ened If It be attempted to remove the 
cast from the metal too early and by 
the use of force, fine pieces are liable to 
break off and remain adhering to the 
model In order to obtain a positi\e 
mold from the concave one, it is laid in 
water for a short time, so that it be- 
comes saturated with the water it ab- 
sorbs The dripping, wet mold is again 
provided ^ith an edge, and plaster of 
Paris IS poured on. The latter readily 
flows out on the wet surface, and only m 
rare cases blisters will form. Naturally 
this casting method will furnish a surface 
of pure gypsum, which is not the case 
if tne plaster is poured into a greased 
mold In this case the surface of the 
cast contains a soapy layer, for the liquid 
plaster forms with oil a subsequently 
rather hard lime soap. The freshly cast 
iflaster must likewise be taken off only 
when a quarter of an hour has elapsed, 
after it has become heated and has 
cooled again. 

MKtS FOR METALS: 

See Metals. 

MATZOON. 

Add S tablespoonfuis of bakers’ yeast 
to 1 pint of rich milk, which has been 
slightly warmed, stirring well together 
and setting aside in a warm room in a 
Ijitcher covered with a wet cloth for a 
time varying from 6 to 12 hours, accord- 
ing to the season or temperature of the 
room. Take from this, when curdled, 
6 tablespcwinfuis, add to another pint of 
mflk, and again ferment as before, and 
cpntiaue for five successive fermenta- 
tions in all, when the product will have 
become free from the taste of the yeast. 
As soon as the milk thickens, which is 
fim^y to be kept for use, it should be 
Mkred again and then put into a re- 


frigerator to prevent further fermentation. 
It should be smooth, of the consistence of 
thick cream, and of a shghtly acid taste. 

The milk should be prepared fresh 
every da\, and the new supply is made 
by adding 6 tablespoonfuls of the pre- 
\ lous day’s lot to a pint of milk and pro- 
ceeding as before 

The curd is to be eaten with a spoon, 
not drunk, and preferably with some 
bread broken^ into it It is also some- 
times eaten with sugar, w hich is said not 
to impair its digestibility. 


MEAD. 

In its best form Mead is made as fol- 
lows: 12 gallons of pure, soft water (clean 
ram water is, next to distilled water, 
best) are mixed with 30 gallons of ex- 
pressed honey in a big caldron, 4 ounces 
of hops added, and the whole brought 
to a boil The boiling is continued 
wdth diligent skimming, for at least an 
hour and a half The fire is then drawn, 
and the liquid allowed to cool down 
slowly. When cold, it is drawn off into 
a clean barrel, which it should fill to the 
bung, wuth a little over A pint of fresh 
wine yeast or ferment is added, and the 
barrel put in a moderately w’arm place, 
wuth the bung left out, to ferment for 
from S to 14 days, according to the 
weather (the warmer it is the shorter 
the period occupied in the primary or 
chief fermentation) E\ery day the 
foam escaping from the bung should be 
carefully skimmed off, and every 2 or S 
days there should be added a little honey 
and water to keep the barrel quite full, 
and in the meantime a pan or cup should 
be inverted over the hole, to keep out 
dust, insects, etc When fermentation 
ceases, the procedure vanes. Some 
merely drive in the bung securely and let 
the liquor stand for a few weeks, then 
bottle; but the best German makers pro- 
ceed as follows, this being a far superior 
process: The liquor is removed from 
the barrel in which it fermented to an- 
other, clean, barrel, being strained 
through a haircloth sieve to prevent the 
admission of the old yeast A second 
portion of yeast is added, and the liquid 
allowed to pass through the secondary 
fermentation, lasting usually as long as 
the first. The^ bung is driven into the 
barrel, the liquid allowed to stand a few 
days to settle thoroughly and then drawn 
off into bottles and stored in the usual 
way. Some add nutmeg, cinnamon, 
etc., prior to tbe last fermentation. 
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MEASURES: 

See Weights and Measures 

MEASURES, TO CLEAK- 
See Cleaning Preparations and Meth- 
ods 

MEAT EXTRACT CORTAUOTG AL- 
BXpiEN: 

See Foods 

MEAT PEPTONOIDS: 

See Peptonoids 

MEAT PRESERVATIVES: 

See Foods 

MEAT PRODUCTS ADULTERATED;: 

See Foods 

MEDAL IMPRESSIONS: 

See Matrix Mass 

, MEDALS, CLEANING AND PRESERV- 
ING: 

See Cleaning Compounds. 

MEDALLION METAL: 

See Allots 

MEDICINE DOSES: 

See Doses 

MEERSCHAUM: 

To Color a Meerschaum Pipe. — ^I — Fill 
the pipe and smoke down about one- 
third, or to the height to which you wish 
to color Leave the remainder of the 
tobaeco in the pipe, and do not empty or 
disturb it for se\eral weeks, or until the 
desired color is obtained hen smok- 
ing put fresh tobacco on the top and 
smoke to the same level A new pipe 
should ne\er be smoked outdoors in 
extremely cold weather 

II — The pipe is boiled m a prepara- 
tion of wax, 8 parts, olive oil, *2 parts; 
and nicotine, 1 part, for 1(1 or 15 minutes 
The pipe absorbs this, and a thin coating 
of wax IS held on the surface of the pipe, 
and made to take a high polish. Under 
the wax is retained the oil of tobacco, 
which IS absorbed b> the pipe; and its 
hue grows darker m proportion to the to- 
bacco used A meerschaum pipe at 
first should be smoked very slowh, and 
before a second bowlful is lighted the 
pipe should cool o& This is to keep the 
wax as far up on the bowl as possible, 
rapid smoking will overheat, driving the 
wax off and leaving the pipe dry and 
raw. 

To Ref«ir Meerschaum Pipes.-— To 
cement meerschaum pipes, make a glue 
of finely powdered and sifted chalk and 
white of egg Put a little of this glue on 
the parts to h« repaired and hold them 
preyed together for a moment 
See also Adheswes nudes' 


To Tell Genuine Meerschaum. ^ — For 
the purpose of distinguishing imitation 
meerschaum from the true article, rub 
with siher If the HjUer leases lead 
pcncil-!ike marks on the mass, it is not 
genuine but artihcial meerschaum If no 
aueh lines are produced, the article is 
genuine 

MENTHOL COUGH DROPS: 

^ee C oiiitclioner^ 

MENTHOL TOOTH POWDER; 

^ee Dentifrices 

MERCURY SALVES: 

See Ointments 

MERCURY STAINS, TO REMOVE: 

See Cleaning Preparations and Meth- 
ods 

METACARBOL DEVELOPER: 

See Photography 

Metals and Their Treatment 

METAL CEMENTS: 

I See Adhesives and Lutes. 

I METAL CLEANING: 

I See Cleaning Preparations and Meth- 
ods 

METAL INLAYING: 

See Damaskeening. 

Ml^AL POLISHES: 

See Polishes. 

METAL PROTECTIVES: 

See Rust Preventives. 

METAL^ VARNISHES: 

See Varnishes 

METALS, HOW TO ATTACH TO RUB- 
BER: 

See.^dhesives, under Rubber Cement®. 

METALS, SECURING WOOD TO; 

See Adhesives, 

METALS, BRIGHTENING AND DEAD- 
ENING, BY DIPPING: 

Bnghteiimg Pickle. — To brighten ar- 
ticles by dipping, the dipping liquid mm^ 
not be too hot, otherwise the pickled 
surface turns dull, neither must it he 
prepared too thin, nor must wet artkh^ 
be entered, else only tarnished suilifcccli 
will be obtained 

For a burnish-dip any aqua fortli 
3S® Be., i. e., possessing a specific grav^ 
of I 30, may ^ employed. It is advis- 
able not to use highly concentrated 
fortis, to reduce the danger of obtaimng 
matt work. It is important that the 
quantity ©i vitrioi, whkh m 
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is correct It is added because the action 
of the aq^ua forti^ is very uncertain 
Within a short time it becomes so heated 
m acting on the metals that it turns out 
only dull work, and pores or even holes 
are apt to be the result of the violent 
chemical artion If the aqua fortis is 
diluted v-ith vater the articles do not 
become bright, but tarnish For this 
reason Jpimne acid should be used 
This doi s not attack the metals; it only 
dilutes the aqua fortis and distributes the 
heat generated in picklmg over a larger 
space P 15 also much cheaper, and it 
aosorbs vv ater from the aqua fortis and, 
therefore, keeps it m a concentrated state 
and jet distributed o^er the space 

In the case of too much oil of vitriol 
the dilution becomes too great and the 
goods are tarni-hed' if too little is added, 
the mixture soon ceases to turn out bright 
articles, bs cause of ocerheating On 
this experience are based the formulas 
giTen belo\A 

Dip the articles, '^vhich must be free 
from grease, into the pickle, after they 
have been cither annealed and quenched 
m diluted sulphuric acid or tv ashed out 
with benzine, Lea\e them in the dip- 
ping mixture until thev become covered 
with a greenish froth Then quickly 
immerse them in a vessel containing 
plenty of water, and wash them out well 
with punning water Before entering 
the dipped articles in the baths it is well 
to pemove all traces of acid, by passing 
them through a weak soda or potassium 
cyanide solution and washing them out 
again If the brightly dipped goods are 
to remain bright they must be coated 
with a thin spirit or zapon acquer 

Following are two formulas for the 
pickle: 

I. — Aquafortis, 36° Be., 

by weight 100 parts 

Oil of vitriol (sul- 

S huric acid), 66° 
e., by weight 70 parts 

Cooking salt, by 

volume parts 

Shining soot (lamp- 
black), by vol- 
ume . . IJ parts 

H. — Aquafortis, 40° BA, 

by weight , 100 parts 

Oil of vitriol, 66° 

B4., by weight . 100 parts 
Cooking salt, by 

yolume. , . . , . S parts 

Shining soot, by 

volume. . , . . ^ parts 

or Deadening PicMe, — When, 
/ buliiancy, a matted appear- 


ance is desired for metals, the article is 
corroded Cither mechanically or chemic- 
ally In the first case it is pierced with 
fine holes near together, rubbed with 
emery pow'dcr or pumice stone and tam- 
ponned In the other case the corro*:iun 
is ehected m acid baths thus composed* 

Xitnc acid of 36° Be , 200 parts, by 
volume, sulphuric acid of 56° Be , 200 
parts, by volume, sea salt, 1 part, by 
volume; zinc sulphate, 1 to 5 parts, bV 
volume 

With this proportion of acids the 
articles can remain from 5 to 20 minutes 
in the mixture cold, the prominence of 
the matt depends on the length of time 
of the immersion. The pieces on being 
taken from the bath have an earthy ap- 
pearance which IS lightened by dipping 
them quickly in a brightening" acid If 
left too long the matted appearance is 
destroyed 

Cotton Matt — This matt, thus called 
on account of its soft shade, is rarely 
employed except for articles of stampeci 
brass, statuettes, or small objects As 
much zinc is dissolved in the bath as it 
will take ^ The pieces are left in it from 
15 to 30 minutes On coming from the 
bath they are dull, and to brighten them 
somewhat they are generally dipped into 
acids as before described 

Silver Matt. — Articles of value for 
which gilding is desired are matted by 
covering them with a light coating of 
silver by the battery. It is knowm that 
this deposit is always matt, unless the 
bath contains too large a quantity of 
potassium cyanide. A brilliant silvenng 
can be regularly obtained with electnc 
baths only by adding carbon sulphide. 
Four drachms are put in an emery flask 
containing a quart of the bath fluid and 
allowed to rest for 24 hours, at the end 
of which a blackish precipitate is formed. 
After decanting, a quart is poured into 
the electric bath for each quart before 
every operation of silvering. 

Dangers of Dipping.— The operation 
of dipping should be carried out only in 
a place where the escaping fumes of hypo- 
nitric acid and chlorine can pass off 
without molesting the workmen, e. g., 
under a well-drawing chimney prefer- 
ably in a vapor chamber If such an 
arrangement is not present the operator 
should choose a draughty place and pro- 
tect himself from the fumes by tying a 
wet sponge under his nose. The vapovs 
are baHe to produce very violent and 
dangerous inflammations of the respira- 
tory organs, coming on in a surprisini^y 
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quick manner after one has felt no pre- 
vious injurious effect at all. 

COLORING METALS: 

Ste al*o Piatirjg 

Processes by Oxidation. — By beat — 
Coloration of Steel. — The steel, heated 
uniformh. is covered in the air '^^iih a 
pf Hide of o\ide and has successiveh the 
follo^ung colors. Straw jeliow, blue .4S(C 
to o70° F ), \iolet, purple, v» ater-green, 
disappearance of the color, lasih the steel 
reddens For producing the blue read- 
1 ^, plunge the object into a bath of *25 
part^ of lead and 1 part of tm, its tem- 
perature Is su&cient for bluing small 
pieces. 

Bronzing of Steel. — I — The piece to 
be bron/ed is wet by the use of a sponge 
with a solution formed of iron perehlor- 
ide. cupne sulphate, and a nitric acid 
It IS dried in a sto\e at 8tj° F , then kept 
for 20 minutes ocer boiling water It is 
dried again at S6^ F , and rubbed with a 
scratch brush 

This operation is repeated several 
times 

Bronzing of Steel — 11 — Rust and 
grease are removed from the ejects 
with a paste of w'hiting and soda. They 
are immersed in a bath of dilute sul- 
phuric acid, and rubbed w*ith very fine 
pumice-stone powder They are then 
exposed from 2 to 3 minutes to the vapor 
of a mixture of equal parts of concen- 
trated chlorhydrie and nitric acids. 

The object is heated to 570® to 660° F 
until the bronze color appears When 
cooled, it is covered with paraffine or 
vaseline while rubbing, and heated a 
second time until the vaseline or paraf- 
fine commences to decompose The 
operation is rej>eated The shades ob- 
tained are beautiful, and the bronzing is 
not changeable By subjecting the ob- 
ject to the vapors of the mixture of ehlor- 
hydric and nitric acids, shades of a light 
reddish brown are obtained By add- 
ing to these two acids acetic acid, beau- 
tiful yellow bronze tints are procured. 

varying the proportion of these three 
acids, ail the colors from light reddish 
brown to deep brown, or from light 
ydlow bronze to deep yellow bronze, are 
produced at will. 

Bronzing.— III. — Under the name of 
Taker bronze, a colored metal is found 
in trade which imitates omamenlai 
bronze perfectly It is obtained by de- 
oxidizing or, if preferred, by bumishiDg 
cast iron. A thin layer ol linseed oil or 
of iinseedkoil varnish is spread on. It is 
heated at a temperattune sufficient for 


producing m the open air the oxidation 
of the metal The ttnipcraiure is raised 
more or less, aei ordnig as a simple jel- 
low coloration or a deep brown is desired 

Lustrou^ Black — In a quarifitj f»f oil 
of turpenfine, sulphuric acid is poured 
drop b\ drop, stirring contmually until 
a precipitate is no longer formed. Then 
the wdiole is poured into water, shaken, 
decanted, and the washing of the pre- 
cipitate commenced again until blue 
litmus paper immersed m the water is 
no longer reddened The precipitate 
will thus be completeh freed from acid 
After having drained it on a cloth, it m 
ready fur u^e It is spread on the iron 
and burned at the fire 

If the precipitate spreads with diffi- 
culty over the metal, a little turpentine 
can be added It is afterwards rubbed 
with a linen rag, soaked with linseed oil, 
until the surface assumes a beautiful 
lustrous black This covering ii not 
liable to be detached. 

Bluish Black — Make a solution com- 
posed of nitric acid, 15 parts; cupric 
sulphate. S parts, akohol, 20 parts, and 
water, 125 parts Spread over the mrlal 
when well cleaned and grease removed. 
Dry and rub with linen rag 

Black. — Make a solution composed ^ 
cupric sulphate, 80 parts; alcohol, 40 
parts; ferric chloride, 30 parts; zdNhric 
acid, 20 parts, ether, 20 parts, wato, 
400 to 500 parts, and pass over tlic 
jeet to be blackened. 

Magnetic Oxide —I — A coating c| 
magnetic oxide preserves from 
To obtain it, heat the obj^ in a im>* 
naee to a temperature sumeient to dis- 
compose steam- Then inject from 4 ^ 
6 hours superheated steam at 1,100® F- 
The thickness of the layer of 
formed varies with the duratian ol 
operation This process may mphm 
zmeking, enameling, or tinning* 

11. — A deposit of magnetic oxide sway ^ 
be obtained by electrolysis. The ikmi 
object IS placedT at the anode in a ba# ^ 
distilled water heated to 170° F. 
cathode is a plate of copper, or tibe 
sel itself if It IS of iron or copper. 
electroh sis a layer of magnetic m 

formed 

In the same waj other peroxide# 
be deposited Vi ith an alkaline soli^^leiisk 
of htixarge a brilliant black depo^ 
lead peroxide, very adherent, m 

The employment of too m ^ 

rent must be avoided. It w3l 
puivendent deposit To m 

eoabsg, it is neceaiuirj 
objoeta for a moatcfit 
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poie, to place them at the other pole 
until the outside is completely reduced, 
then bring them back to the first place. 

Processes by Suipburation. — Oxidized 
Brown Color — The objecr pi" 2 ' d 
into s>me melted sulphur ^ ns " 

lampblack, or into a liquid containing the 
flowers of sulphur mingled with lamp- 
black.^ It is drained and dried. The 
bron^ng obtained resists acids, and may 
acquire a beautiful polish which has the 
appearance of oxidized bronze, due per- 
haps to the formation of ferric sulphide, 
a sort of p^^rites remarkable for its beau- 
tifu! metallic reflections and its resistance 
to chemical agents. 

Brilliant Black — Boil 1 part of sulphur 
and 10 parts turpentine oil. A sulphur- 
ous oil IS obtained of disagreeable pdor 
Spread this oil ^ith the brush as lightly 
as possible, and heat the object m the 
flame of aa alcohol lamp until the patina 
takes the tint desired. This process pro- 
duces on iron and steel a brilliant black 
patina, which is extremely solid. 

Blue. — Dissolve 500 drachms of hypo- 
sulphite of soda m 1 quart of water, and 
S5 grains of lead acetate in 1 quart of 
water. The two solutions mingled are 
heated to the boiling point The iron is 
immersed, and assumes a blue coloration 
similar to that obtained by annealing 

Deposit of a Metal or of a Kon-Oad- 
dizabie (^mpoiind. — Bronze Color — 
Hub the iron smartly with chloride of 
antimony. A single operation is not 
su^cient. It is necessary to repeat it, 
heating the object slightly. 

Black. — I —Make a paste composed 
of equal parts of chloride of antimony 
and linseed oil Spread on the object, 
previously heated, wuth a brush or rag; 
then pass over it a coating of wax and 
brush it. Finally varnish wuth gum lac. 

^ II,— Prepare a solution of bismuth chlo- 
ride, 10 parts; mercury chloride, 20 parts, 
cupric chloride, 10 parts, hydrochloric 
amd, 00 parts; alcohol, 50 parts, water, 
500 parts. Add fuchsine in sufficient 
quantity to mask the color. 

The mercury chloride is poured into 
the hjdrochlonc acid, and the bismuth 
chionde and cupric chloride added, then 
the alcohol. Employ this mixture with 
a brush or a rag for smearing the object 
*Ilie object may also be immersed in the 
Kqmd if it is well cleaned and free from 
gymse. It is dried and afterwards sub- 
mitted to hoping water for half an hour. 
The operation is repeated until the 
wbhed-ior tint is obtained; then the 
is passed into the oil bath and 


taken to the fire without wiping The 
object may also be placed for 10 minutes 
in boiling linseed oil 

Brown Tint — A solution is made of 
chloride of mercury, 20 parts, cupric 
chloride, 10 parts; hydrochlonc acid, 60 
parts, alcohol, 50 parts; water, 500 parts. 
The object is plunged into this solution 
after being well cleaned. The solution 
may also be applied with a brush, gi\ung 
tw’o coats It IS afterwards put into hot 
water The surface of the object is cov- 
ered with a uniform layer of vegetable oil. 
It IS placed m a furnace at a high tempera- 
ture, but not sufficient for carbonizing 
the oil The iron is covered with a thin 
layer of brown oxide, which adheres 
strongly to the metal, and w hich can be 
beautifully burnished, producing the ap- 
pearance of bronze. 

Brilliant Black — The process begins 
by depositing on the object, perfectly 
clean and free from grease, a layer of 
metallic copper For this purpose the 
following solutions are prepared . (a) 
Cupric sulphate, 1 part, water, 16 parts 
Add ammonia until complete dissolu- 
tion (b) Chloride of tin, 1 part, water, 
2 parts, and chlorhydnc acid, 2 parts. 
The object is immersed in solution 5, 
and afterwards m solution a In this 
way there is deposited on the iron a very 
adherent coating of copper The object, 
washed with water, is afterwards rubbed 
writh sulphur, or immersed m a solution 
of ammonium sulphh\ drate A dull black 
coating of cupric sufphide is produced, 
which Decomes a brilliant black by burn- 
ishing. 

Blue Black — The iron object is first 
heated according to the previous recipe, 
but the copper is converted into cupric 
sulphide, not by a sulphhy drate, but by 
a hyposulphite. It is sufficient to dip 
the coppered object into a solution of 
sodium hyposulphite, acidulated with 
chlorhydnc acid, and raised to the tem- 
perature of 175® to 195® F 

Thus a blue-black coating is obtained, 
unchangeable m air and m water. After 
polishing, It has the color of blue steel. 
It adheres strongly enough to resist the 
action of the scratch brush 

Deposition of Molybdenum. — Iron is 
preserved from rust by covering it with 
a coating of molybdenum, as follows: 
Water, 1,000 parts; ammonium molyb- 
date, 1 part; ammonium nitrate, 15 to 
20 parts. Suspend the object at the 
negative pole of a battery. The current 
ought to have a strength of 2 to 5 am^ 
peres per cubic decimeter. 

Deposit of Manganese Peroxide. — The 
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iron or steel is first covered with a coat- i 
mg of manganese peroxide by immer- 
sing as an anode in a bath containing 
about 0 Oa per cent of chloride or sul- 
phate of manganese and from o to per 
cent of ammonium nitrate The bath 
electrolyzed cold, making use of a cath- 
ode of charcoal Feeble currents or 
2 amperes i produce an adherent and 
unchangeable deposit 

Bronzing of Cannon — ^Prepare a solu- 
tion of feme chloride of density 1 tiSl, 
14 parts; mercury chloride, 3 parts, fum- 
ing riitric acid, 3 parts; cupric sulphate, 

8 part^, water, SO parts Give to the 
piece of ordnance ^2 or 3 coatings of the 
solution, taking care ah\a\s to scratch 
the preceding layer with a steel bru^h 
before spreading the second Afterwards, 
the object is plunged in a solution of 

f otassium sulphide in 900 parts of water 
t is left m this for 1 0 days It is remo\ ed 
bv washing with soap and hot water 
T^he o fject is rwised, dried, and finally 
brushed with imseed-oil ^arnlsh 

Green Bronzing. — Dissolve 1 part of 
acetate of sii\ er in 20 parts of essence of 
ia'vender, coat the surface of iron with 
this bquid by means of a brush and raise 
the temperature to 292® F A brilliant 
green color is de\ eloped on the surface. 

Coating on Steel Imitating Gilding — 
The object is first covered by the gal- 
vanic method by means of a solution of 
cyanide of copper and potassium, then 
cohered eiectroI\tically with a Ihm de- 
posit of zinc. It IS dried and cleaned 
with a little w'ashed chalk and finally 
immersed m boiling linseed oil The 
surface of the piece after a few seconds, 
at a temperature of 310® F , appears as if 
there had been a real penetration of cop- 
per and zinc, that is to say, as though 
there were a formation of tombac. 

Bronzing of Cast Iron — The piece, 
when scraped, is coppered with the fol- 
lowing bath: Cupric chloride, 10 parts; 
hydrochloric acid, SO parts, nitric acid, 
10 parts It IS rubbed with a rag and 
wasiied with pure water, and then 
rubbed with the following solution: Am- 
monium chlorhjdrate, 4 parts; oxalic 
acid, 1 part; water, 30 parts. 

Gilding of Iron and Steel. —Chlonde 
of gold IS dissolved either in oil of tur- 
pentine or in ether, and this solution is 
applied with the brush on the metallic 
surface, after being perfectly scraped 
It is allowed to dry, and then heated 
more or less strongly for obtaining the 
necessa^ adherence. When it la diy 
the gilding is burnished 


Process by Deposit of a Color or 
Varnish.— Beautiful colorations, resis- 
tne to light, may be gi’^en to metals by 
the following method. 

The metallic objects are immersed in 
a colorle&s \arniah with pyroxjhne, and 
dried in a current of hot air at 176° F. 
4\hen the \arnish is sul! 2 Cientl;ii dry, the 
objects are bathed for a few minutes m a 
2 per cent alcoholic aolution of alizarine 
or of a color of the same group By 
washing with water tie %eiiowisn color 
cohering the object on e(;mmg from the 
coloring bath pa^se:^ to the golden red. 

Coloring Copper. — ^To redden copper 
hang It from a few' minutes to an hour, 
according to the shade wanted, in a 5 to 10 
per cent solution of ferrociariide of po- 
tassium m water By adding a little 
hydrochloric acid to the solution the 
color guen to the copper may be made to 
assume a purple shade (Jn removing 
the copper, dry it m the air or m fine saw- 
dust, rmse, and polish with a brush or 
chamois leather, after drying it again 

Coloring Brass. — To redden brass, dip 
in solution of o ounces of sulphate of 
copper and 6 to 7 ounces of perman- 
ganate of potash in 500 ounces of water. 

To blue copper or brass any one oi the 
foilow'ing recipes may be used: 

I — Dip the article in a solution B 
ounces of liver of sulphur and 2 ouiiees 
of chlorate soda m 1,000 ounces of water. 

II. — Dip the article in a solutioii of 
ferrocyanide of potassium very strongly 
acidulated with hydrochloric acid. 

Ill — Stir the article about constancy 
in a solution of hver of sulphur in ^ 
times its weight of w’ater 

Fusion Point of Metals.— The polat 
of fusion oi common metals is as fotiows: 
Antimony, 808° F ; aluminum, 1,100® F,; 
bismuth,*517° F , copper, 1,9S1°F., gc^d, 
1,913° F ; iron, 2,912° F , lead, 850° F ; 
nickel, 2,042° F , platinum, 8,2fS® F.; 
silver, 1,750° F ;tm, 551°F ; zmc^SirF. 
Mercury, which is normally fluid, con- 
geals at SS° below zero, F , this being ite 
point of fusion 

To Produce Fine Leaves of Metal. — 
The metal plate is laid between pardb- 
ment leaves and beaten out with hasa- 
mers Although films obtained la tfabi 
manner reach a high degree of flnene:^ 
yet the mechanied proiciuctian baa 
limit. If very fine films are desired lb« 
galvano-nlastic precipitation m employed 
in the following manner: 

A thin sheet of polished eopm^ m wa- 
tered in the bath and eonnedi^ with l&a 
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tencj of tliick svrup Duriuej thiM n 
taih/atiuii of tae bugar, the lojuid n 
fetenlized 

Modification of Milk for Infants — 
For an hi child note the o* 5 of 

milk taken, decide, if indigestion 
present, ’^\hscii mrrredient 01 tiie railk, fat 
or proteid, or both, is at fault, and make, 
formula accordingh 

After allowing the milk to stand S 
hours, reino\e the top b ounres from a 
quart jar of 4 per cent fat milk b% means 
of a dipper, and count this as 1 2 per cent 
fat cream Count the lowest S ounces of 
the quart fat-free milk from tiie*.e the 
follow irg formula may be obtained, 
eo\enng fairly well the ddferent per- 
centages required for the diiferent pe- 
TAuds of life 

First Week 


12 per 

cent cream Fat-free milk 

Fat 

e 00 

Cream 

3i 

oz 

Sugar 

5 00 

3Iiik 


oz 

Proteids 

0 75 

31ilk sugar 

2 

meas 


Second Week 



Fat 

2 50 

Cream 

4i 

oz 

Sugar 

6 00 

Milk . 

n 

oz 

Proteids 

1 00 

31i}k sugar 


meas. 


Third Week 



Fat 

3 00 

Cream 

5 

02 

Sugar 

6 00 

Milk . 

1 

oz 

Proteids 

. 1 00 

Miik sugar 

24 

meas. 


Four to Six Weeks, 



Fat 

3 50 

Cream 

5i 02 . 

Sugar 

6 50 

3Iilk . 

11 oz 

Proteids 

1 00 

3Iilk sugar 

2i 

meas. 


Six io Eight Weeks 



Fat 

3 50 

Cream 

5? 

oz. 

Sugar 

6 50 

Miik 

3i 

oz 

Proteids 

150 

3Iilk sugar 

2i 

meas 


Tico io Four Months, 


Fat 

400 

Cream 

6| 

oz. 

Sugar 

7 00 

Milk 

21 

oz. 

Proteids 

1 50 

31ilk sugar 

24 

meas. 


Four to Eight Months. 


Fat 

400 

Cream 

61 

oz 

Sugar 

700 

3Ii}k 

41 oz 

Proteids 

200 

3Iilk sugar 2i 

meas. 

Eighi io Nine Months 



Fat.. 

400 

Cream 

6i 

oz 

Sugar 

7,00 

Mdk 

7i 

oz. 

Proteids 

. 2.50 

Milk sugar 

2 

meas. 


Nine to Ten Moni^. 


fVt. 

4.00 

Cream . . 

6f 

oz. 

S«%ar. .. 

, 7.00 

Mdk ... 

lOl eat. 



WBk it^gar If 



Ten io T ueh e M/mlh 1 
I " I bU Cream hi oz. 

bijgar a MM Milk llj m 

ProtCids d aO 31 ilk ''ll gar 4 meas- 

^ TiiH i Mantkv 
1 . Lni'*.*uOeci milk 

Preservation of Milk -tc al^o Foods) 
— I — r?hn»'th» dx>r tL« milk i-, strained 
add to it from 1 ptr <^Lit to 9 per cent 
ot a 12-cu!unie solution of licdrogen per* 
o\ide, and set it a>uje for 10 to H hours. 
It thus acquires the prop« rty of keeping 
perfecth sweet and fresh for 3 or 4 ciajs, 
and IS far preferable to milk sterilized by 
heat Two points are worth) of notice 
in the process The addition of oxy- 
genated water should be made as soon 
after it is taken from the cow, strained, 
etc , as possible, the peroxide appears to 
destroy instantly all anaerobic microbes 
tsuch as the bacillus of green diarrhea of 
childhood!, but has no effect upon the 
bacillus of tuberculosis ThisprcK'ess is 
to be especaally recommended m the heat 
of summer, and at ail times in the milk 
of cattle known to be free of tuberculosis. 

II. — ^Fresh milk in bottles has bees 
treated with oxj-gen and carbonic acid 
under pressure of some atmospheres. 
By this method it is said to be possibk Io 
preserve milk fresh oO to 60 cmys. The 
construction of the bottle is siphou-Iifee. 

Milk Substitute. — Diamait is a thkk 
syrupy mass of pleasant, strong, 
what sourish odor and sweetiSb 
which IS offered as a substitute for milt. 
The preparation has been analyzed. Ii» 
specific gravity is 1 48^6, the ^reeala^ 
of water fluctuates between ^4 and W 
per cent, the amount of ash is i.S 
cent. There are present: Jbactie 
0 718 to 1 51; nitrogenous matter,^ 
to 5 06 per cent; anti eonstatuenta Is 
nitrogen, about 68 per cent. The lator 
consist pnncipaiiy of maltose. 
in water it forms a greenish-yellow 
ure. Turbidness is ca^d by stoiell 
grains, yeast cells, bacteria, and a 
coagulum. 

MILIC AS A SUBSTITUTE FOE<mi»- 
LOID, BONE, AND IVORY: 

See Casein. 

MILK, CUCUMBER: ' 

See Cosmetics. 

MILK OF ^AP; h 

See Cleaning Frepara1i<m ameil 
ods, under Miscellaueoiis 

^ ‘•j- j 

MINARGENT: 

See Alloys. 
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MINERAL WATERS: 

See Waters 

MIHOFOR METAL: 

See Aiioys 

MDfT CORDIAL; 

See Wines and Liquors. 

Mirrors 

(See also Glass ) 

Mirror Slivering. — Mirror silvering is 
sometimes a misnomer, inasmuch as the 
coating applied to glass m the manu- j 
facture of mirrors does not alvajs con- 
tain Silver In formula I it is an amal- 
gam of mercury and tin 

I — A sheet of pure tin foil, slightly 
larger than the glass plate to be silvered, 
is spread evenly on a perfectly plane 
stone table having a raised edge, and is 
well cleaned from all dust and impurity 
The foil must be free from the slightest 
flaw or crack. The tin is next co\ered 
uniformly to a depth of J of an inch 
with mercury, preference being gi'*en by 
some to that containing a small propor- 
tion of tm from a preMous operation 
The glass plate, freed from all dust or 
grease, and repohshed if necessary, is 
then carefully slid over the mercury. 
This part of the work requires skill and 
experience to exclude all air bubbles, and 
even the best workmen are not successful 
every time. If there is a single bubble or 
scratch the operation must be repeated 
and the tin foil is lost; not a small expense 
for large sizes. When this step has been 
^tisfactorily accomplished the remainder 
is easy. The glass plate is loaded with 
heavy weights to press out the excess of 
mercury which is collected and is used 
i^in. After 24 hours the mirror is 
lifted from the table and placed on edge 
against a wall, where it is left to drain 
well. 

II. — Solution No 1 is composed as 
follows: To 8 ounces of distilled water, 
brought to a boil, add 1 2 grains of silver 
nitraie and 12 grams of Kochelle salts. 
Let it come to a boii for 6 to 7 minutes; 
then cool and filter 

Solution No 2 is made as follows 
Take 8 ounces of distilled water, and 
into a small quantity poured into a tum- 
yer put 19 grams of silver nitrate. Stir 
wdil until dissolved. Then add several 
drop® of 26® ammonia until the solution 
becomes clear. Add 16 grams more of 
nitrate of silver, stirring well until dis- 
solved Add balance of distilled water 
and filter. The filtering must be done 
iJbrough a glass funnel, in which the 


filter paper is placed. The solution must 
be stirred with a glass rod. keep the 
solutions m separate bottles marked 'So 
1 and No 2 

Directions for Silvering: Clean the 
glass with ammonia and wipe with a 
wet chamois Then take half and half of 
the tw-o solutions in a graduating glass, 
stirring well with a glass rod Pour the 
contents on the middle of the glass to be 
sihered It will spread over the surface 
of itself if the glass is laid flat Lea\e it 
until the solution precipitates 

Silvering Globes. — The insides of globes 
ma\ be silvered, it is said, by the follow- 
ing methods: 

I. — Take | ounce of clean lead, and 
melt it with an equal weight of pure tin, 
then immediately add J ounce of bismuth, 
and carefully skim off the dross, remove 
the alloy from the fire, and before it 
grows cold add 5 ounces of mercury, and 
stir the whole well together, then put tbe 
fluid amalgam into a clean glass, and it 
IS fit for use When this amalgam is 
used for silvering, it should be first 
strained through a linen rag, then gently 
pour some ounces of it into the globe in- 
tended to be Slivered, the alloj shouM be 
poured into the globe bv means of a 
paper or glass funnel reacliing almost to 
the bottom of the globe, to prevent it 
splashing the sides, the globe should be 
turned every way very slowly, to taaleri 
the silvering 

II — Make an alloy of 3 ounces of 
lead, 2 ounces of tm, and 5 ounces of 
bismuth Put a portion of this alloy 
into the globe and expose it to a gentle 
heat until the compound is melted, it 
melts at 197® F ; then by turning the 
globe slowly round, an ec|ual coating 
may be laid on, which, when cold, hard- 
ens and firmly adheres. 

Resilvenng Mirrors — If mirrors coated 
with amalgam become damaged they 
may sometimes be successfully repaired 
by one of the following processes 

I — Place the old mirror in a weak 
solution of nitric acid — say 5 per cent — 
which immediately removes the silver. 
Rinse it a little, and then clean very thor- 
oughly with a pledget of cotton-wool and 
a mixture of whiting and ammonia. 
Rouge will answer in place of whiting, or, 
as a last extreme, finest lev igated pumice, 
first applied to a waste glass to crush 
down any possible grit. This cleaning 
is of the utmost importance, as upon its 
thoroughness depends eventual success. 
Front, back, and edges must alike be 
left in a state above suspicion. The 
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plate then again flowed with weak acid, 
rinsed under the tap, then flowed back 
and front with diatiiled water, and kept 
immersed in a ^iass-cu\ered di^h of dis- 
tiiied water until the solutions are read> 

The depositing vessel is the next con- 
sideration, and It should be realued that 
unless most of the siher in the solution 
hods its wej on to the face of the mirror 
it were cheaper that the glass should be 
sent to the professional mirror- maker 
The best plan is to use a glass dish al- 
lowing a inch margin all round the 
mirror, inside But such a glass dish is 
expensne, hai-ing to be made specially, 
there being no regular sizes near enough 
to 4.\T or 8 x 0 (usual mirror sues) If 
too large, a dish must perforce be used, 
the sides or ends of which should be filled 
up w ith sealing w’ax Four strips of glass 
are temporarily bound together with 2 
or 3 turn=> of string, so as to form a hol- 
low square The side pieces are ^ inch 
longer outside, and the end pieces } inch 
wider than the mirror glass. This frame 
13 placed in about the center of the dish, 
moistened wuth glycerine, and the molten 
wax flowed outside of it to a depth of 
about i of an inch or more. For econ- 
omy's sake, good “parcel wax*’ may be 
used, but best red sealing wax is safer. 
This wax frame may be used repeatedly, 
being cleaned prior to each sihering 
operation It is the only special ap- 
pliance necessary, and half an hour is a 
liberal time allowance for making it 

Use a stock solution of siher nitrate of 
the strength of grains to 1 ounce of 
distilled water Take ^ drachms of sil- 
ver nitrate stock solution and eon\ert it 
to ammonia nitrate, by adding ammonia 
drop by drop until the precipitate is re- 
dissohed Add 3§ ounces of distilled 
water* 

In another measure take SO drops 
(approximately 74 mimms) of 40 percent 
formalin. Pour the solution of ammo- 
nio nitrate of silver into the measure con- 
taining the formalin, then back into the 
orimnai measure, and finally into the 
dish containing the glass to be sihered 
This should be done rapidly, and the 
dish containing the mirror well rocked 
until the silvering is complete, w hieh may 
be ascertained % the precipitation of a 
black, floceulent deposit, ana the clearing 
of the solution. The actual process of 
silvering takes about B minutes 

Cleanliness throughout is of the great- 
est importance. The vessels in which 
the solutions are mixed should be well 
nosed with a solution of bichromate of 
potash and sulphuric add, then washed 
out three m four times unite the tap, and 


finally with distilled water. For cleans- 
ing, dip the glass for a short time in a 
solatnm of bichromate of jKjfash, to 
which *i liitie sulphuric and is added. 
The glass is afterwards well nnsed for a 
mumte or two under the tap, flooded 
with distilled water, and dried with a 
clean linen cloth. A little absolute 
alcohol 1 ^ then rubbed on with a soft 
linen handkerchief, which is immediately 
rolled into a pad and used for well poiish- 
iiig the surface The cleaning with al- 
cohol IS repeated to a’^oid risk of failure 

After the mirror has been sihcred, 
hold it under the tap and allow water to 
flow o\er it for about 3 minutes. Rinse 
it with distilled water, and stand it up 
on edge on blotting paper, Vi ben it is 
quite dry take a pad oi \ery soft wash- 
leather, spread a small quantity of finest 
opticians’ rouge on a sheet of clean glass, 
and well coat the pad with rouge by 
polishing the sheet of glass A minute 
quantity of rouge is sufficient After- 
wards polish the mirror by gently rubbing 
the surface with the pad, using a circular 
stroke 

It w ill be seen that w ith this process it 
IS unnecessary to suspend the mirror in 
the silvering solution, as usually recom- 
mended lie mirror is laid in the dish, 
which IS a distinct advantage, as the 
progress of the sihermg may be watched 
until complete The film also is much 
more robust than that obtained by the 
older methods. 

II — Clean the bare portion of the 
glass bv rubbing it gently with fine cot- 
ton, taking care to remove an^ trace of 
dust and grease If this cleaning be not 
done ^ery carefully, defects w^ill appemr 
around the place repaired With the 
point of a penknife cut upon the bi^k of 
another looking glass around a portion 
the sihenng of the required form, but a 
little larger Upon it place a small drop 
of mercury; a drop the size of a pins 
head will be sufficient for a surface eqmai 
to the size of the nail The mereary 
spreads immediately, penetrate 
amalgam to w here it wras cut oif with the 
knife, and the required piece may he 
now lifted and removed to thej^ce tohe 
repaired This is the most dimcnlt part 
of the operation. Then press I%htiy the 
renew ea portion with cotton; itliantea 
almost immediately, and the pre- 
sents the same appearance, 

dotfeding of Mcmth 
means of the finger, slightly 
app^y a film of soap of any tend oa kina 
to the mirror; then mb this oH wUh a 
dean^ dry doth; the mirror wiil be mi 
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bright and clear as ever. Breathing on 
it Will not affect its clearness and the 
mirror does not suffer from the opera- 
tion. 

Magic Biirrors. — Among the many 
amusing and curious articles which the 
amateur mechanic can turn out, metallic 
mirrors having concealed designs on 
them, and which can be brought into 
view by breathing on the polished sur- 
face, are both funny and easy to produce. 
To produce steel mirrors either tough 
bronze or good cast mottled iron discs 
should be used, and the design should be 
on the bottom of the cast disc, as this is 
the soundest and densest part of the 
metal. The method of working is dif- 
ferent With bronze and iron, ana bronze 
will be dealt with first. 

The cast disk of bronze should be 
turned up level on both sides, and the 
edges should he turned or shaped up, the 
metal being about half an inch thick. 
On the side which was at the bottom m 
casting, a line should be drawn to allow 
for working up the border or frame of 
the mirror, and on the rest of the smooth 
surface the design should be drawn, not 
having too much detail. It is best to 
mark the lines with a sharp scnber, to 
prevent their effacement during working 
When the disk is marked out, it should 
be laid on a smoothly planed iron block, 
and the lines punchecL to a depth of about 
i inch, a punch with round edges being 
used. Then the disk should be turned 
down to just below the surface of the 
piinched-in metal, and the border or edge 
formed, finishing smoothly, but without 
burnishing. The back can be turned 
down and, with the outer edge, bur- 
mshed; but the inside of the edge and 
the lace of the mirror should be polished 
whh fine abrasive powder, and finished 
with fine rouge When dry, the mirror 
wM appear equally bright all over, but 
when Dreathea on the design will show, 
again disappearing as the moisture is 
removed The metal punched in will be 
more dense than the rest of the surface, 
iMad wili also be very slightly raised, this 
being imperceptible unless the polishing 
has been too long continued. 

With iron mirrors a good mottled iron 
be used, selecting hematite for pref- 
erence; but in any case it must be chill- 
^djle nrefeal. Preferably it should be 
melted in a crucible, as this causes the 
« le^ast €^ange in the metallic content, and 
can be made hoi and fiuid, 
’mtIds well. The design must be 
Wuafed out in iron of about i inch in 
and must be level, as it has to 


touch the molten metal in the bottom of 
the mold If preferred, the design may 
be cast and ground flat, but this depends 
largely on the design The chill pattern 
should be coated with plumbago, and in 
molding the disk pattern of about J inch 
in thickness should be laid on a board, 
and on this the design — chili — should 
be placed, and the mold should be 
rammed up from the back in the ordinary 
manner. The casting should he allowed 
to get cold in the mold, and should then 
be remo%’ed and dressed in the usual isay. 
It should then be ground bright ail over 
on emery wheels of successively finer 

t rades, and the mirror surface should be 
uffed and polished until a steely mirror 
surface is produced With a good mot- 
tled iron the chilled design will not show 
until the surface is breathed on or rubbed 
with a greasy rag, but will then show 
clearly. 

MIRROR ALLOYS: 

See Alloys. 

MINORS, FROSTED: 

See Glass 

MIRROR-LETTERING : 

See Lettering 

MIRROR POLISHES: 

See Polishes. 

MIRRORS, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods 

MIRRORS, TO PREVENT DIMMING 
OF: 

See Glass. 

MIRROR VARNISH: 

See Varnishes. 

MITE KILLER: 

See Insecticides. 

MIXING STICKS FOR PAINT: 

See Paint. 

MODELING WAX : 

See Wax, Modeling. 

MOISTURE: 

See Insulation. 


MOLDS: 

See also Casting and Matrix. 

Molding Sand. — ^A high grade of mold- 
ing sand should be fat, i- e., stronj^y 
mixed with day. Nafeurally the molds m 
this sand should be ennSpyed only m 
a perfectly dry state. The fat moldfug 
sand is prepaid artificially fmm quart® 
sand (fine sprinkhng sand), fal day* item 
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from lime and ferric oxide fred ocher'^ 
The molding sand is fited W breaking 
up the loose pieces in *fthich it lu partly 
dug, next it is passed through a fine sie\e 
and mixed up to one-third of it-» volume 
^ith charcoal du‘'t, or, better still, ’with 
lampblack, which, owing to its lou^ene*-'. 
and fatness, does not detract so much 
from the binding qualities of the sand 
The utilitv of the sand may be te-ted b> 
pressing tlie finger mlo it, whereupon the 
fine lines of the ^ skin should appear 
sharply defined, its binding power is 
ascertained^ by dropping a lump p^es^ed 
together with the hand from a height, 
which IS increased until it breaks 


MOLDS OF PLASTER: 

See Plaster. 

MOLES: 

See also Warts. 

Lunar caustic is frequently used to 
remove warts and moles It should be 
wrapped m tin foil or placed in a quill so 
that it wull not touen the bare flesh, 
^loisten the raised surface and touch 
with the caustic night and morning. 
Successive layers of skin will dry up and 
peel off W hen on a level with the sur- 
rounding flesh apply a healing ointment. 
Let the last crust formed drop without 
touching It. Unless carefully done this 
process may leave a white scar. 

A simple remedy for warts consists in 
wetting and rubbing them several times 
a day in a strong solution of common 
washing soda. The electric treatment, 
how ever, is now the most popular. 


MORDAHTS: 

See also Dy«^. 

Mordant for Cement Surfaces. — Take 

f reen vitriol and dissolve it in hot water. 

f the cement is rather fresh add 1 part 
of vinegar for each part of green vitriol 
Best suited, however, is tnple vinegar 
(vinegar containing per cent of acetic 
acid), which is alone sufficient for well- 
dried places. For such surfaces that 
have been smoothed with a steel tool and 
have hardly any pores, take alcohol, 1 
part, and green vitriol, lO parts, and 
apply this twice untS the iron has ae- 
qinred a y^lowish color. This mordant 
forms a neutral layer between cement 
and palsil» and causes the latter to dry 


Mordant for Gold Size. — A mordant 
for gold sue gilding that has been thor- 
oughh tested and found to lie often pref- 
erable to the sh< 1 Lie- nine d article, is 
prepared frc>m Ir. of egg and gk^cenne. 
The >o!k of an »gg twirled in a cup 
and up to tiO drop^ uf u riiie are added 
to it The more trine added, the 
longer the mordant w ill take to dry. Or 
tLe an equal portion of onlinary svrup 
Is mixed With the \oiL of egg. Same 
must be thinly liquid If the mass be- 
comes too tough it IS warmed a little or 
thinned with a ftw drops of warm water. 
A single application sufficient. Nat- 
urally, this stxie of gliding is onlv prac- 
ticable indoors, it cannot withstana the in- 
fluence moisture 

MORTAR, ASBESTOS. 

Asbestos mortar consists of a mixture 
of at»bestos with 10 per cent of white 
lime Canadian asbestos is generally 
used, which is composed of SO per cent 
of asbestos and ^0 per cent of s&erpcn- 
tine The asbestos i? ground and the 
coarse powder used for the first rough 
cast, w hile the finer material is emplovcd 
for the second top-plastcrmg. Tim 
mortar is highly fire-resisting and water- 
proof, is only half as hea\y as ceiroiit 
mortar, and tough enough to admit of 
nails being driven m w ithout breaking ^ 


MOUHTANTS: 

See also Adhesive and Photograpl^. 

Motmting Drawings, Piiofco«» clew 
npon Fine Pasteboard,-— It freomwt^ 
happens that the pasteboard wSi wmm 
toward the face of the picture^ evea m 
left m a press till tlie gluing mcdiinsft Is 
perfectly dry This fault can foe 
ated by moistening the back of the 
board moderately with a sp«»gc^ 
while this is still wet, pasting the 
on with good, thin ^ue. If 
the pasteboard is impractiodsle fwlS 
sensitive drawings, painting 
paste which has bma pressed tliroi^ # 
toe doth IS rubbed on, always la Ilii 
sa™ direction, and the picture h cawr#^ 
fully and evenly prmed ocl 
bend the pasteboard backward In m wlijei 
semkirdc, and place it between Mi 
heavy objects on the table. Afte 
hcmis, when the paste is 
put the picture down flat and 
porlicmatdy. Papers 
which isamat cxmmsksMf foe 
bdbweexi two objects, mm 
and twine Is isixtifodfoeii ai Msifo, 
Iseei^g tfoem heek. ^ ^ 
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Motmting Prints on Glass. — ^Take 4 
ounces of geiatm; soak hour in cold 
water; then place in a glass jar, adding 
16 ounces of water; put the jar m a large 
dish of warm water and dissolve the gel- 
atin. When dissolved pour in a shal- 
low tray; have the prints rolled on a 
roller, albumen side up, take the print b\" 
the corners and pass rapidly through the 
gelatin, usmg great care to a\oid air 
bubbles. Squeeze carefully onto the 
glass. The better the quaiity of glass, 
the finer the effect. 

MUD CREAM --- COMPLEXION 
CLAY: 

I. Mix weE together the following: 

4 ounces powdered and sifted 

modelling clay 

1 ounce calamine powder 
Yz ounce of oxide of zmc 

% ounce of mfusoriai earth 
7 grains benzoate of soda (rub- 
bed to a fine powder) 

These ingredients are sifted and rub- 
bed to a &e pow’der in a mortar and 
pestle and worked to make a uniform 
thick paste with the addition of two 
ounces of witch hazel, one ounce of 
^ycerme and sufficient water to obtam 
tii desired consistency The contamer 
should be sealed to avoid contact with 
the air. 

DIRECTIONS FOR USING THE 
MUD PACK: 

Massage the face lightly with cold 
cream and wipe off before applymg the 
pack The pack can be left on the face 
until it has hardened like a mask Then 
remove It gently wuth the aid of warm 
water and a soft wash cloth. After this 
apply gently, a good cold cream to sooth 
the skin. A face pack can be used about 
three tunes a week with good results 

II. 

14 ounces po-wdered Fuller’s earth 
6 drachms glycerine 
6 ounces and 6 drachms tmcture 
of benzom 

3 drachms petitgrain oil 

4 ounces water (or enough to 

make a paste) 

HI. 

2 pounds Fuller’s earth 
1 ounce Kaoim 

1 drachm benzoate of soda 
4 ounces distilled w’^ater 
10 mncGS greaseless cream 
^ drops perfume oil 
Dissolve the benzoate of soda in the 
water (heated to about 180° F). To the 
FuBeFs earth add the perfume od, drop 
by drop, mixing it wdl Then add 


benzoate of soda solution to the Fuller’s 
earth and Kaoim mixture and if neces- 
sary, add a little more Tvater to make it 
into a thick paste To this add about 
as much greaseless cream as you have 
paste and then mix thoroughly 

IV 

4 ounces magnesium sulphate 

2 oimces powdered alum 

2 drachms menthol crystals 
28 ounces Kaoim 

4 ounces glycerine 

2 ounces hydrogen peroxide 

Juice from four medium sized 

lemons 

1 pmt distilled w^ater 
Dissolve the magnesium sulphate, pow- 
dered alum and menthol crystals in the 
distilled water (heat a little) Mix well 
together the other mgredients Gradually 
add the first mixture and brmg the whole 
to a boil Remove then from fire and 
add if desired about 25 drops of a per- 
fume oil If the mixture is too thick it 
can have hot w^ater added to it to thm 

Y Mix together until they form a 
paste: 

5 teaspoonfuls Fuller’s earth 

3 tablespoonfuis lemon juice 
Cleanse the face either with cold cream 

or w’arm w^ater, then spread the paste 
evenlj over the face, chm and neck and 
let it remam on about fifteen minutes, 
then moisten absorbent cotton m warm 
water and remove the mask After this 
the face should be gone over with a lump 
of ice held in a clean, white linen hand- 
kerchief This tonic smoothes out hues,, 
also clears and softens the skm. 

MUSTACHE FIXING FLUID: 

Balsam of Tolu 1 part 


Rectified spirit 3 parts 

Jockey club 1 part 


Dissolve the balsam in the liqmds. 
Apply a few drops to the mustadie with 
a brush, then twist into the desired shape. 

MUSTARD PAPER: 


I — India rubber......... 1 part 

Benzol 49 parts 


Black mustard m powder, a 
sufficiency 

Dissolve the India rubber in the ben- 
zol, then stir m the mustard until the 
mixture is of a suitable consistence for 
spreading. It was further recommended 
to remove the fixed oil from the mustard 
by percolation with benzol Mustard 
paper thus made is of good quaiity, very 
active, and keeps weE 
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11-— Black and white 
mustard, in So 
60 pow der, de- 
pn\ed uf fi\ed oil 1 part 
Benzol solution of 
India rubber I in 
40) 4 parts j 

Mix to a smooth rau'-n, and spread the 1 
same o\er one side of a suitable paper b\ | 
means of a plaster-spreading maeiime, 
or parsing the paper over the mass con- ; 
tamed in a suitable shallow vessel. E\- | 
pose to warm air for a short time to dr\ i 
Preserve the dry paper in well-ciosed 
boxes It may be useful to know that 
mustard paper, after spreading, should 
not be long exposed to light and air By 
so doing not only does the mustard 
bleach but the rubber soon perishes 
Moreover, mustard paper is hvgroscopie, 
so that in a moist atmosphere it soon 
loses its virtue It is, therefore, highlv 
important that mustard paper should be 
rapidly dried in a warm atmosphere with 
free ventilation, then at once stored in 
well-closed packets Thus prepared 
they keep well and remain active for 
many vears 

MUSTARDS: 

See Condiments 

mrscm astringeot: 

See Dentifrices 
HAIL, IHGROWIHG. 

Copious applications of dried pow- 
dered alum are sufficient to cure every 
case of ingrowing nail in about 5 davs 
The applications are not painful in the 
least, and the destruction of the patho- 
logic tissue rei»ults in the formation of a 
hard, resistant, and non-sensitive bed 
for the nail, a perfect cure for the in- 
growing tendency Apply a fomenta- 
tion of soap and water for 24 hours be- 
forehand and then pour the alum into 
the space between tne nail and its bed, 
tamponing with cotton to keep the alum 
in place, and repeating the application 
daily. The suppuration rapidly dries 
up, and pain and discomfort are relieved 
almost at once. 

HAIL POLISHES: 

See Cosmetics 

HAPOLEOH CORDIAL: 

See Wines and Liquors. 

HAPHTHOL SOAP: 

Sec Soap. 

HEATSFOOT OIL. 

Crude n^tsfool o3 parts 

Alcohol, ^ per cent parts 

Tannin.... S parbs 


Place m a clearing ffask, agitate vi|for-« 
ously and allow to stand for S days in a 
warm room with daily repetition of the 
shaking Then draw off the spirit of 
wine on top, rinse again with 1,060 parts 
of spirit of wme 00 pt r cent) and place 
the oil m a temperature of about oSp F- 
AIluw to stand in tLi» temperature for at 
least 6 week», protected from the light, 
and then hlter 

NEEDLES, ANTI -RUST PAPER FOR: 

See Hu-st Prevenhve- 

NEGATIVES, HOW TO USE SPOILED: 

See Photography 

NERVE PASTE: 

See abo Dental Cements, under Ce- 
ments 

.Vrj>enious acid 4 parts 

Morphine sulphate 2 parts 
Clove oil i part 

Creosote, quantity sufficient to make 
a paste 

After the nerve is destroyed the fol- 
lowing paste is to be put in the cavity. 
Alum 1 part 

Thy mol 1 part 

Zinc oxide , 1 part 

Glycerine . 1 part 

NERVINE OINTMENT: 

See Ointments 

NESSELRODE PUDDING: 

See Ice Creams. 

NETS: 

See Cordage 


NICKEL-TESTING, 

Pure nickel will remain nearlv white, 
while “patent nickel,*’ or nitkel copper 
will not retain its primitive brilliancj, 
but soon becomes slightly oxidized and 
grayish in color The magnet furniahwi 
a good means of testing The unadul- 
terated nickel IS distinctly sensitive ^ 
magnetism, while that much ailoy^ ib 
destitute of this property 

NICKEL ALLOYS: 

See Alloys 

NICKEL, TO REMOVE RUST FROM; 

See Cleaning Preparations and Meilb* 
ods. 

NICKEL-PLATING: 

See Plating 

NICKEL STEEL: 

See Steel. 

NICKELING, TEST FOR: 

See Plating, 
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NIELLO: 

See Steel. 

HITROGLYCERno:: 

See Explosives. 

HOYAUX LIQUEUR: 

See Wines and Liquors. 

NUT CANDY STICKS: 

See Confectionery. 

Obesity Treatment. — 

Precipitated Carbon^ 

ate of Iron 30 grams 

Oiloride of Soda. . - 4. drachms 
Carbonate of Magne- 
sia 1 drachm 

Phosphate of Soda.. 2 drachms 

Mix these ingredients together ^ell 
This mixture can be taken three tunes a 
day one teaspoonful in a glass of water 


. Oils 


QockOil. — Put 5,000 parts, by weight, 
of virgin oil in a decanting \essel, add a 
solution of 40 parts of ether tannin in 
400 parts of water and shake until com- 
plet^y emulsified. Let stand for 8 days, 
with frequent shaking; next, add 100 
parts of talcum and, when this has also 
been well shaken, 1,600 parts of water. 
Allow to settle for 24 hours, and then run 
the lower water layer, repeating the 
washing as long as the wash water still 
shows a coloration with ferric chlonde. 
Poiir the contents of the decanting vessel 
into an evaporating dish, then add 200 
parts of thoroughly dried and finely 
ground cooking salt; let stand for 24 
Sours and filter through paper. The 
dock oil is now ready, and should be 
®ed in brown glass bottles, holding 20 
to ^ parts (about 1 ounce), which must 
be eiwked up well and kept at a cool 
temperature. 

ODD-ITVER OIL: 

Armnatic Cod-Liver Oil. — 

Coumarin. ... 0 01 parts 

Saccharine .... 0 50 parts 

Yanfihn 0 10 parts 

Alcohol, absolute 5 40 parts 

Oi of lemon. ... 5 00 parts 

CM of peppermint. 1 00 part 

03 of neroli .... 1 00 part 

Cod-liver oil to make 1,000 parts 


Beododzed Cod-Liver OiL — Mix 400 
of cod4iver oil with 20 parts of 
Ipmmd coffee and 10 parts of bone Mack, 
waina tiie mixture in an open vessel to 
140® F., let it stand 5 days, shaking occa- 


sionally, and strain through linen The 
oil acquires the taste of coffee 

Cod-Liver Oil Emulsions. — 

I — Calcium h y p o - 

phosphite 80 grams 

Sodium hj pophos- 

phite 120 grams 

Sodium chloride 60 grams 

Gum acacia, in 

powder 2 ounces 

Elixir of glucoside 20 minims 

Essential oil of al- 
monds. 15 minims 

Glycerine. 2 fluidounces 

Cod-iiver oil. . 8 fluidounces 

Distilled water, a sufficient quan- 
tity to produce 16 fluidounces. 

II — Mix 190 parts of powdered sugar 
with 5 parts of acacia and 500 parts 
of tragacanth in a mortar Mix in a 
large bottle and shake thoroughly to- 
gether 500 parts of cod-Iiver oil and 200 
parts of a cold infusion of coffee Grad- 
ually add a part of this mixture to the 
powder in the mortar and triturate until 
emulsified To the remaining Iiq^uid 
mixture add 100 parts of rum, then 
gradually incorporate with the contents 
of the mortar by trituration 

Extracting Oil from Cottonseed. — 
Claim is made for a process of extraction, 
in an English patent, in which the seeds 
are placed in a rotable vessel mounted 
on a hollow shaft divided into compart- 
ments by means of a partition. The sol- 
vent is introduced at one end of this 
shaft and passes into the vessel, which is 
then made to rotate After the extrac- 
tion the bulk of the solvent and the ex- 
tracted oil pass away through an exit 
pipe, and steam is then introduced 
through the same opening as the solvent, 
m order to cook the seeds and expel the 
residual solvent. The steam and the 
vapors pass through perforations in a 
scraper fixed to the shaft and thence 
through connected pipes into the other 
compartment of the shaft, the end of 
which IS attached to a condenser. 

Silver Nitrate Test for Cottonseed 
Oil, — ^Investigations of Charabout and 
March throw some light on the value of 
this test in presence of olive oil. The 
free-fat acids obtained from cottonseed 
oil by saponification were treated in ac- 
cordance with the method of Milhau on 
a water bath with a 3 per cent solution 
of silver nitrate, and the brown precipi- 
tate thus formed subjected to a chemical 
examinatioii. It was found to consist 
chiefly of a brown silver salt composed of 
a fat acid mMtiag at 52® P., and congeal- 
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ingat HO® to H^° F , and of sulphide of ’ 
sii\er Oine od, 'which contain^ a sul- 
phur compound of an analogous com- ' 
position, IS also capable of tormmg a 
more c:>r less distinct precipitate of a ciark 
colored siher sulphide 'with nitrate of 
siher It IS important to bear this fact 
in mind 'v\hen examining oli\e oil fur 
cottonseed oil. 

Floral Hair Oil, — 


\\ hite vaseline 
Fioriein, pure 
Linalool rose 
Terpineol 
Aubepine f h a w 
thurnej, liquid. 


5,000 part» 
.'!>00 parts 
00 parts 
50 parts 

12 parts 


Floral Hair Pomade. — 


Vt lute ce resin e 
Fioricm, pure 
Vaniilm 
Geranium oil 
Isoeugenoi . 


250 parts 
1,000 parts 

3 parta 
5 parts 

4 parts 


Fioncm Bnlliantme, — 


Floricinoii 2,100 parts 

White ceresine 250 parts 

Ylang-\ lane oil . 2 parts 

Hananga oil 5 parts 

Oil of rose, artificial 1 part 

Cheirantia 5 parts 


Solid Linseed Od. — Cements for the 
manufacture of linoleum and other sim- 
ilar substances are composed to a large 
extent of linseed oil, oxidized or poly- 
menzed until it has become solid. The 
old process of preparing this solid oil is 
tedious, costl;^, and jn\ites danger from 
fire. It consists in running linseed oil 
over sheets of thin cloth hung from the 
top of a high building The thin layer 
of Oil upon the cloth dries, and then a 
second lajer is obtained in the same ^ay. 
This is continued until a thick skin of 
solid Oil is formed on either side of the 
doth A new method of solidifying lin- 
seed oil is by means of alkalies The 
drying oils, when heated with basic sub- 
stances such as the alkalies, polymerize 
and become solid. Hertkcwn makes use 
of the oxides of the alkaline earths, or 
their salts with weak acids, such as their 
soa|^. When chalk or lime is added to 
the oil during the process of oxidation, 
dther during the nquid or the plastic 
stage, it forms a caloum soap, and caus^ 
pdymerization to set in in the i>artially 
oxidized o3, ^miiarly, if caustic soda 
or caustic potash be added, the action is 
not caused by them in the free state, but 
hj the soaps which they form. Oxidized 
ou is more readily samniEed than raw 
tsSk the greater &e cmdatlon, the 
Mta xead% does sapoai&^tion take 


place. lAme soaps are not soluble in 
water, whereas soda and potash soaps 
are Consequently a cement made with 
the latter, it exposed to the i^eather, 
will be acted upon by ram and moisture, 
owing to tlie -ofiibie soap ootifained in it, 
while a ffiiient made ’^\ith lime will not 
be acted upui. It suggt'-ted that the 
action the on hr -e* #i oil ih simply 
dut to liieirnt utrah^ation of the free atid. 
The aciditv of luiaeed oil increases as 
it bectime^ oxidi/ed When the baric 
mutter is added part of the free acid is 
neutralized, and poh menzation sets in 
The presence of a large amount of free 
acid must therefore hinder puhmenza- 
tion From 5 to 10 per cent of chalk or 
lime is considered to be the amount 
w hieh gues the best result in practice. 

Decolorizing or Bleaching Linseed 
Oil. — Linseed oil maj be bWaaied by the 
aid of chemical bodies, the process of 
oxidising or bleaching being best per- 
formed by means of peroxide of hydro- 
gen For this purpose, the Imseed mi 
to be bleached is mixed with 5 per cent 
peroxide of hydrogen in a tin or glass 
bottle, and tlie mixture is shaken re- 
peatedly. After a few* days have elapsed 
the linseed oil is entirely bleached and 
clarified, so that it can be poured o# 
from the peroxide of hydrogen, wliiclr 
has been reduced to oxide of hydrogen* 

1 e , w ater, by the process of oxidaticin. 
The use of another oxidizing medium* 
such as chloride of lime and hydm^ 
chloric acid or bichromate of calcium 
and sulphuric acid, etc , cannot be tee- 
ommended to the layman, as the 
ation requires more care and is not willh 
out danger. If there is no hurry aliot^ 
the preparation of bleached linseed ofl, 
sun bleaching seems to be the 
reeommendame method For tins 
a glass bottle is required, or, better simp 
a iat glass dish, of any shape, whklt c«ii 
be covered with a protruding piece df 
glass. For the admission <3 air^ 
some sticks of wood over the dish a»^ 
the glass on top. The thinn^ the lay^ 
of linseed oil, the quicker will be the 
dation process. It is, of course, nee^ 
sary to place the vessel in such a manner 
that it is exposed to the rays d the stua 
for many hours daily. 

Linseed Oil for Vamisai-Kalila^^ 
Heat in a copper vessel §>0 gaJloaa Bimie 
oil to 280® F , add poundb calciaiqd 
white vitriol, and stir well ^ 

Keep the o3 at the above hemmmiilmw ^ 
for half an hour, thes dbnaw mm] 

m 24 hours the dear mL 

should stand feral leant 4 umdfca* 
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Refining Linseed Oil. — Put 536 gallons j 
of oil into a copper boiler, pour m 6 ! 
pounds of oil of \itnoL and stir them i 
together for 3 hours, then add 6 pounds t 
fuller's earth ^ell mixed ’Mth 14 pounds 
hot lime, and stir for 3 hours The oil 
must be put in a copper vessel "v^ith an 
equal quantity of water. Xow boil for 
3 hours, then extinguish the fire When 
cold draw off the \\ater Let the mix- 
ture settle for a few '^veeks 

MINERAL OIL: 

See also Petroleum 

Production of Consistent Mineral 
Oils. — 


I — Mineral oil 

By weight 
100 parts 

Linseed oil 

25 parts 

Ground nut oil 

25 parts 

Lime 

10 parts 

II — Mineral oil 

100 parts 

Rosm oil 

100 parts 

Rape seed oil. 

50 parts 

Linseed oil 

75 parts 

Lime 

25 parts 


Mixing Castor Oil with Mineral Oils. — 
Castor oil is heated for 6 hours in an auto- 
clave at a temperature of 500° to 575° F , 
and under a pressure of 4 to 6 atmos- 
pheres When cold the resulting product 
mixes in all proportions with mineral oils 

BLEACHING OILS: 

Linseed Oil or Poppy Oil — Agitate in 
a glass balloon 55,000 parts, by weight, 
of oil with a solution of 50 parts, by 
weight, potassium permanganate m 
1,£50 parts, by volume, of water. Let 
stand for 54 hours at a gentle warmth 
and add 75 parts, by ’‘height, of pow- 
dered sodium sulphite. Agitate strongly 
and add 100 parts, by weight, of hydro- 
chloric acid and again agitate Let 
stand until decolori3ation takes place, 
then wash the oil with a sufficiency of 
water, carrying in suspension chalk, 
finely powdered, until the hquid no 
longer has an acid reaction Finally^ 
filter off over anhydrous sodium sulphate 

Boiled Oil. — The following is espe- 
cially adapted for zinc painting, but will 
also ansvrer for any paint: Mix 1 part 
htnoxidc of manganese, in coarse pow- 
der, but not dusty, wdth 10 parts nut or 
linseed oil. Keep it gently heated and 
frequently stirred for about 30 hours, or 
until the oil begins to turn reddish. 

Brifeh Oil. — 

L — of turpentine. 40 parts 

Barbadoes pitch 56 parts 

Oil of rosemary. , 1 part 

Oil of origanum . 1 part 


II — Oil of turpentine 2 parts 

Rape Oil 20 parts 

Spirit of tar 5 parts 

Aikanet root, quantity sufficient. 

Macerate the aikanet root m the rape 
oil until the latter is colored deep red, 
then strain off and add the other ingre- 
dients 

Decolonzmg and Deodorizing Oils,-^ 
I — One may partially or completely 
deodorize and decolorize rank fish and 
other oils by sending a current of hot air 
or of steam through them, after ha-ving 
heated them from 175° to 200° F To 
decolorize palm oil pass through it a 
current of steam under pressure corre- 
sponding to a temperature of 230° F , 
agitating the oil constantly The \apor 
is then passed through leaden tu} eres of 
about 2 inches diameter, 10 hours being 
sufficient for deodorizing 4 tons of oil 

II — Another method that maj be ap- 
plied to almost all kinds of fats and oils 
with excellent results is the following* 
Melt say 112 parts, by weight, of palm 
oil in a boiler When the mass is en- 
tirely hquefied add to it a solution of cal- 
cium chloride, made by dissohmg 7 
parts, by weight, of lime chloride for 
e^ ery S4 parts, by w eight, of oil in water, 
and mix intimately. After cooling, the 
mass hardens and is cut into small bits 
and exposed to the air for a few weeks 
After this exposure the material is re- 
assembled in a boiler of iron, jacketed 
on the inside with lead, a quantity of sul- 
phuric acid diluted to 5 per cent, equal m 
amount to the lime chloride previously 
used, IS added, and heat is applied until 
the oil melts and separates from the 
other substances It is then left to cool 
off and solidify. 

Decomposition of Oils, Fats, etc. — 
In many of the processes at present in 
use, wffiereby oils and fats are decom- 
posed by steam at a high pressure, the 
time during which the oil or fat has to 
be exposed to high pressure and tem- 
perature has the effect of considerably 
darkening the resulting product Han- 
mg’s process claims to shorten the time 
required, by bringing the steam and oil 
into more intimate contact The oil to 
be treated is projected in fine streams 
into the chamber containing steam at 8 
to 10 atmospheres pressure The streams 
of oil are projected with sufficient force 
to cause them to strike against the walls 
of the chamber, and they are thus brokm 
up into minute globules which mix inti- 
mately with the steam. In this way the 
most satisfactory conditions for the de* 
composition of tne oil are obtained. 
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Ihiffield Oils. — 


Barbadoes tar 
Linseed oil 
Oil iurpeniiri'^ 
Oil vitriol 


1 ounce 
Id ounces 
3 ounc€*s 
^ ounce 


Add tbe oJ of vitriol fo the oth^-r in- 
gredients ver\ vitli constant 

stirring 


jDrjTing Oils —To dry oils for \ arnishes, 
paintings, etc , the most ec onomical 
means is to boil them i\ith shot, to lea\e 
them for some time in contact \\ith 
shot, or else to boil them \Mth lith- 
arge Another method consist* in boil- 
ing the oils Mith €c|uai parts of lead, tin, f 
and sulphate of zinc m the ratio of 
part i weight) of the united metals to 1 i 
part of oil to be treated These metals i 
must be granulated, which is easily ac- 
cornphshcd by melting them separately 
and putting them m cold water They 
will be found at the bottom of the water 
in the shape of small balls It is in this 
manner, by the way, that shot is pro- 
du( ed 


Dust -Laying Oil. — A process has been 
patented for rendering mmerul oils ms- I 
cibie m all proportions of water The ^ 
method consists of forming an intimate | 
mixture of the oil with a soap which is 
soluble in water The most simple 
method is as follows The oil is placed 
m a tank provided w ith an agitator The 
latter is set in motion and the fatty oil or 
free fatty acid from which the soap is to 
be formed is added, and mixed inti- 
mately with the mineral oil When the 
mixture is seen to be thoroughly homo- 
geneous, the alkali, in solution m water, 
is added little by little and the stirring 
continued until a thorough emulsion is 
obtained, of which the constituents do 
not separate, ewn alter prolonged stand- 
ing at orciinary temperatures. The 
agitation may be produced either by a 
mechanical apparatus or by forcing air 
in under pressure As a^ rule, the oper- 
ation can be earned out in the cold, but 
in certain cases the solution of the fatty 
body and its saponification requires 
the application of moderate heat This 
may be obtained by using either a steam- 
jacketed pan, or by having the steam 
cod wdthin the pan, or live steam may 
be blown through the mixture, serving at 
the same time both as a heating and 
stimng agent. Any fatty matter or 
fatly acid suitable for soap-making may 
be used, and the base may be any one 
capable of forming a scdulSc soap, most 
commonly the alkaline hydroxides, 
cauilic Mwia, and caustic potash, as also 


ammonia The raw matenaL are chos- 
en cif cording to the u^e to w luf !i the fin- 
i-ihed prociu? t to be appin d A good 
formuLi, ^uihiblc for preparing an oily 
liquid for vattriLg du^ty road*, i* as 
fufiow 


Hea*y nir’crd oil 
Comificff uJ ohui. 
Ciiiarro rf lal aniniuma 

W ab r 

Floor Oils — 

I — X eat "foot oiJ 
Cottoii-eed oil 
Petroieuiii oil 

II — Beeswax 
W'ater 

Potassium carbonate 


By weight 
Ti I-arK 

I “ par«* 
"21 3 p*irf* 


1 j:.irt 
1 part 
1 part 

S part**i 
oti parts 
4 parts 


Dissolve the potash in 12 parts of 
water, heat together the wax and the re- 
maining water till the wax is liquefied; 
then mix the two and boil together until 
a perfect emulsion is eir€< ttd Color, if 
desired, with a solution of annatto 


Ground-Laying Oil for Ceramics — Bof 
together until thoroughly inrurporated 
1 pint of huseed oil, 1 pint of dis*ohed 
gum mastic, § ounce of red lead, I ounce 
of rosin In using mix with Venice 
turpentine 

Oil Suitable for Use witb Gold — Heat 
and incorporate linseed oil, 1 quart, rape 
oil, 1 pint, Canadian balsam, 3 pints; 
rectified spirits of tar, 1 quart 

Wool Oil. — These are usually pro- 
duced by the distillation m retorts ol 
Yorkshire grease and other greases The 
distilled oil IS tested for quality, and ia 
brought down to 70 per cent or 30 per 
cent grades by the addition of a suitalNk 
quantity of mineral oil* The lower the 
quality of the grease used the lower is the 
grade of the resulting wool oil. 


OIL, CASTOR: 

See Castor Oil 

OIL FOR FORMIKG A BEAD 01 
LIQUORS: 

OILS FOR HARRESS: 

See leather. 

OILS tEDIBLE), TESTS FOR: 

See Foods 

OIL, HOW TO POUR OUT s 

See Castor 02 

OIL, LUBRICATOIG : 

See Lubneanta, 
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OILS, PURIFICATION OF: 

See Fats 

OILCLOTH: 

See Linoleum. 

OILCLOTH ADHESIVES : 

See Adhesives 

OILCLOTH VARNISHES: 

See Varnishes 

OILING- FIBERS AND FABRICS: 

See Waterproofing 

OILSKINS: 

See Waterproofing 

OIL REMOVERS* 

See Cleaning Preparations and Meth- 
ods 

OIL, SOLIDIFIED. 

See Lubricanls 

Ointments 

Arnica Salve. — 

Solid extract of arnica 2 parts 

Rosin ointment 16 parts 

Petrolatum 4 parts 

Sultanas 16 parts 

Fine cut tobacco 1 part 

Boil the raisins and the tobacco in 40 
ounces of water until exhausted, express 
the liquid, and evaporate down to 8 
ounces Soften the arnica extract in a 
little hot water and mix in the liquid. 
Melt the rosin ointment and petrolatum 
together, and add the liquid to the melted 
mass and incorporate thoroughly. 

Barbers’ Itch. — 

Ichthyol 80 grains 

Salicylic acid . 12 grams 

Mercury oleate (10 
per cent) 3 drachms 

Lanolin . 1 ounce 

Mix To be kept constantly applied 
to the affected parts. 

Brown Ointment. — 

|^<5sin 1 ounce 

Lead plaster 4 ounces 

^ Soap cerate 8 ounces 

Yellow beeswax.. 1 ounce 
Olive oil flmdounces 

Chilblains. — The following are for 
unbroken chilblains 

I. — Sulphurous acid . 3 parts 

, Glycerine ... l part 
Water ... i part 

II. — Balsam Peru . 1 nart 

Alcohol . g4 parts 

Hydrochloric acid 1 part 

Tincture benzoin 
compound . 8 parts 


80 grains 
12 grams 

3 drachms 
1 ounce 


1 ounce 
4 ounces 
8 ounces 
1 ounce 
7i flmdounces 


3 parts 
1 part 
1 part 

1 part 
24 parts 
1 part 


Dissolvo Iho Ijnlstun in the alcoL 
and !ul<I tlu; nei.l and tincture 
morning and evening. W 

Domestic Ointments — 

Diachylon omt- 
Cailxdu acid , 


II — Bill lei, flesh (un- 
siilled) 

W'a\, yellow 
rtosm, while 
Nutmeg oil 
Peru balsam 


30 parts 

4 parts 

5 parts 


71)0 parts 
parts 
iOO parts 
35 parts 
1 part 


8 ounces 
8 ounces 
4 ounces 
4 ounces 


4 drachms 


8 parts 


III — Lead plaster, sim- 

■ „ -MOO parts 

Vaseline, yellow l.ooo parts 
C,ainp 101 . (,s parts 

Carbolic acid 50 parts 

Mix. 

Green Salve, — 

Wliite pine turpentine 8 ounces 
I 8 ounces 

• -4 ounces 

Beeswax, yellow 4 ounces 

Melt, stir well, and a<ld 

VerdiRns, powdered 4 drachms 
Apply locally. 

Thus ciuinot he .surpassed when used 
for <leep w'ouikIs, as it prevents th6 
formatioii of proud fiesh and keeps up a 
healthy discharge ^ 

Salve for all Wounds. — 

Lard, fresh 16 ounces 

White lead, dry. . , 3 ounces 

Red lead, dry . . i ounce 

Beeswax, yellow. $ ounces 
Black rosin , , , . . g ounces 

Mix, melt, ami hod for 45 minutes, 
then add 

Common turpentine 4 ounces 
Boil for 3 minnt<‘s and cool. 

Apply iocidly to cuts, burns, sores, 
ulcers, etc. It fiist draws, then heals. < 
Irritating Plaster.-— 

Tar, purified 16 ounces " 

Burgundy pitch. 1 ounce 
White pine turpentine 1 ounce 
Rosin, common . . , 2 ounces 

Melt and add 

Mandrake root, pow- i 

dered .... 1 drachm^'^' 

Bloodroot, powdered. 1 ounce Z 
Poke root, powdered . . 1 ounce 
Indian turnip root, t & 

powdered ,,, . 1 ounce. 1 


16 ounces 
3 ounces 

1 ounce 
3 ounces 

2 ounces 


16 ounces 
1 ounce 


1 drachm^' 
1 ounce . 
1 ounce ; 


1 ounce. 


Apply to the skin m the form dM 
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plaster (spread on muslin) and renew it 
daily 

This salve will raise a sore which is to 
be wiped with a dry cloth to remove mat- 
ter, etc The sore must not be wetted 
This is a powerful counter-irritant for re- 
moving internal pains, and m other cases 
where an irritating plaster is necessary 

Mercury Salves. — I — Red Salve — Red 
mercury oxide, 1 partj melted lard, 
d parts 

II — ^White Salve — Mercury precipi- 
tate, 1 part, melted lard, 9 parts 

Pink salve 

Ammoniated mer- 
cury 1 ounce 

Mercuric oxide, 

precipitated 24 ounces 

Red mercuric sul- 
phide (vermilion) 60 grains 
Perfume 4 luidounce 

Lard 14 pounds 

Prepared suet 4 pound 

Antiseptic Nervine Ointment. — 
Iodoform 2 parts 

Salol 4 parts 

Bone acid 5 parts 

Antipyrme 5 parts 

Vaseline 80 parts 

Photographers’ Ointment. — The fol- 
lowing protects the hands from photo- 
graphic chemicals 

Best castile soap, in 

fine shavings 1 ounce 

Water 1 ounce 

Wax 1 ounce 

Ammonia 45 minims 

Lanolin 1 ounce 

The soap is dissolved in the water 
heated for that purpose, the wax mixed 
in with much stirring, and, when all is m 
solution, the ammonia is added When 
clear, the lanolin is put m, and then, if 
the mixture is very thick, water is added 
until the whole has the consistency of 
honey Keep in a covered stoneware 
jar The hands should be first washed 
with ordinary soap, and then, while the 
lather is still on them, a bit of the mixture 
about the size of a hazel nut is rubbed m 
until all is absorbed, and the hands are 
dry At the close of the work, the film 
of wax is washed off in warm water and 
a little lanolin rubbed into the hands 

Pain -Subduing Ointment — The fol- 
lowing IS an excellent formula 


Tincture of capsicum 5 parts 

Tincture of camphor, 1 part 

Ammonia water . 2 parts 

Alcohol 2 parts 

Soap liniment . . . 2 parts 


Skin Ointment, — I — Add about 2 per 
cent of phenol to petrolatum, perfuming 
it with oil of bergamot and color a duu 
green It has been suggested that a 
mixture of Prussian blue and yellow 
ocher would answer as the coloring 
agent 

II — Phenol 40 grains 

Boric acid . . 2 drachms 

Oil of bergamot 90 minims 

Petrolatum I pound 

Color with chlorophyll 

Alum Ointment — 

1 drachm alum powdered very 
fine 

1% ounce lard 

Mix together thoroughly A very good 

ointment for piles 

Carbolic Salve. — 

1 fluid drachm carbolic acid 
3 ounces lard 

Melt the lard at a gentle heat, add the 
carbolic acid and triturate until the mix- 
ture is cold 

Nipple Ointment — 

6 drachms white wax 
80 grams oil sweet almonds 
40 grams clarified honey 
25 grams balsam pern 

Zinc Ointment. — 

1 ounce oxide of zme 
6 ounces lard 

Mix together, and can be used for 
bums, excoriations, and skm diseases at- 
tended by discharges 

ORANGE PHOSPHATE: 

See Beverages. 

ORGEAT PUNCH: 

See Beverages, under Lemonades. 

ORTOL DEVELOPER: 

See Photography 

OXIDIZING : 

See Bronzing, Plating, Painting 

OXIDE, MAGNETIC: 

See Rust Preventives. 

OXOLIN: 

See Rubber 

OZONATINE : 

See Air Purifying. 

PACKAGE POP: 

See Beverages, under Ginger Ale. 

PACKAGE WAX: 

See Waxes. 
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PACKINGS; 

Packing for StuflGlng Boxes — 


Tallow 10 parts 

Bairel soap, non-filled 30 parts 

Cylinder oil 10 parts 

Talcum V enetiaii, 

finely powdered 20 parts 

Graphite, finely 

washed 6 parts 

Powdered asbestos 6 parts 


Melt the tallow and barrel soap to- 
gether, add the other materials in rota- 
tion, mix intimately in a mixing ma- 
chine, and fill in 4-pound cans 

Packing for Gasoline Pumps. — -For 
packing pumps on gasoline engines use 
asbestos wick-packing rubbea full of 
regular laundry soap, it will work with- 
out undue friction and will pack tightly 
Common rubber packing is not as good, 
as the gasoline cuts it out 

PADS OF PAPER: 

See Paper Pads 

PAIN-SUBDUING OINTMENT: 

See Ointments. 

PAINTING PROCESSES : 

Painting Ornaments or Letters on 
Cloth and Paper. — Dissolve gum shellac 
in 95 per cent alcohol at the rate of 1 
pound of shellac to 3 pints of alcohol, and 
mix with it any dry color desired If 
it becomes too thick, thin with more 
alcohol This works free, does not 
bleed out, imparts brilliancy to the color, 
and wears well The preparation can 
be used also on paper 

Painting on Marble. — To paint marble 
in water colors, it must be first thor- 
oughly cleaned and all grease com- 
pletely removed The slab is washed 
well, and then rubbed off with benzine 
by means of a rag or sponge In order 
to be quite sure, add a little ox gall or 
aguohne to the colors After marble has 
been painted with water colors it cannot 
be polished any more 

Painting on Muslin — To paint on 
muslin requires considerable skill Select 
a smooth wall or partition, upon which 
tack the muslin, drawing the fabric 
taut and firm Then make a solution 
of starch and water, adding one-fourth 
starch to three-fourths water, and apply 
a glaze of this to the muslin To guard 
against the striking in of the paint, and 
to hold it more securely in place and tex- 
ture, mix the pigment u ith rubbing varnish 
to the consistency of a stiff paste, and 
then thin with turpentine to a free work- 
ing condition A double thick camel's- 


hair brush, of a width to correspond 
properly with the size of the surface to be 
coated, is the best tool with which to coat 
fine muslin A fitch-hair tool is prob- 
ably best suited to the coarser muslin 
Man^ painters, when about to letter on 
muslin, wet the material with water, but 
this method is not so reliable as sizing 
with starch and water Wetting canvas 
or duck operates very successfully m 
holding the paint or color m check, but 
these materials should not be confounded 
with muslin, winch is of an entirely dif- 
ferent texture 

PAINTING ON LEATHER: 

See Leather 

PAINTINGS : 

Protection for Oil Paintings — Oil 
paintings should undci no circumstances 
be varnished over before the colors are 
surely and unmistakably dry, otherwise 
the fissuring and early decay of the sur- 
face may be anticipated The conten- 
tion of some people that oil paintings 
need the protection of a coat of varnish 
is based upon the claim that the picture, 
unvarnished, looks dead and lusterless 
in parts and glossy m still others, the 
value and real beauty of the color being 
thus unequally manifested It is not to 
be inferred, however, that a heavy coat- 
ing of varnish is required When it is 
deemed advisable to varnish over an oil 
painting the varnish should be mastic, 
with perhaps 3 or 4 drops of refined lin- 
seed oil added to insure against cracking 
A heavy body of varnish used over 
paintings must be strictly prohibited, in- 
asmuch as the varnish, as it grows m 
age, naturally darkens in color, and in so 
doing carries with it a decided clouding 
and discoloration of the delicate pig- 
ments A thinly applied coat of mastic 
varnish affords the required protection 
from all sorts and conditions of atmos- 
pheric impurities, besides fulfilling its 
mission in other directions 

Oil paintings, aquarelles, etc , may be 
also coated with a thin layer of Canada 
balsam, and placed smoothly on a pane 
of glass likewise coated with Canada 
balsam, so that both layers of balsam 
come together Then the pictures are 
pressed down from the back, to remove 
all air bubbles 

To Renovate Old Oil Paintings. — 
When old oil paintings have become 
dark and cracked, proceed as follows; 
Pour alcohol in a dish and put the pic- 
ture over it, face downward The fumes 
of the alcohol dissolve the paint of the 
picture, the fissures close up again, and 
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the color assumes a freshness which is 
surprising Great caution is absolutely 
necessary, and one must look at the paint- 
ing very often, otherwise it may happen 
that the colors will run together or even 
run off m drops 

PAINTINGS, TO CLEAN. 

See Cleaning Preparations and Meth- 
ods 

Paints 

(See also Acid-Proofing, Ceramics, 
Enamels, Fireproofing, Glazing, Painting 
Processes, P]gments, Rust Preventives, 
Varnishes, and Waterproofing ) 

PAINT BASES: 

Dry Bases for Paints — The following 
colors and minerals, mixed in the pro- 
portions given and then ground to fine 
powder, make excellent dry paints, and 
may be thinned with turpentine oil, and 
a small percentage of cheap varnish to 
consistency required 


Buff — 


Yellow ocher 

44 

pounds 

Whiting 

6 

pounds 

Oxide of zinc 

5 

pounds 

Plaster of Pans 

i pound 

Brick Brown — 

Yellow ocher 

26 

pounds 

Calcined copperas 

4 

pounds 

Red hematite 

IJ pounds 

Best silica 

7 

pounds 

Whiting 

18 

pounds 

Gray — 

Oxide of zinc 

30 

pounds 

White lead 

6 

pounds 

Whiting 

12 

pounds 

Bone black 

i 

pound 

Yellow ocher 

2 

pounds 

Crimson. — 

Indian red 

25 

pounds 

Crocus martis 

7 

pounds 

Oxide of zinc 

6 

pounds 

Whiting 

6 

pounds 

Vandyke Brown. — 

Yellow ocher 

25 

pounds 

Whiting 

18 

pounds 

Umber 

4 

pounds 

Oxide of zinc 

7 

pounds 

Purple oxide of iron 

1 

pound 

Blood Red. — 

Crocus martis 

30 

pounds 

Whiting 

20 

pounds 

Hematite . 

3 

pounds 

Silica ' . 

6 

pounds 

Venetian red 

2 

pounds 


Drab — 

Yellow ocher 40 pounds 

Whiting 10 pounds 

Oxide of zinc 8 J pounds 

Sulphate of barytes 1 pound 

Paint for Blackboards — 

Shellac 1 pound 

Alcohol 1 gallon 

Lampblack (fine 

quality) 4 ounces 

Powdered emery 4 ounces 

Ultramarine blue 4 ounces 

Dissolve the shellac in the alcohol 
Place the lampblack, emery, and ultra- 
marine blue on a cheese-cloth strainer, 
pour on part of the shellac solution, 
stirring constantly and gradually adding 
the solution until all of the powders have 
passed through the strainer 

Dark-Green Paint for Blackboards. — 
Mix 1 pait Prussian blue and 1 part 
chrome green with equal parts of 
gilders’ size and alcohol to a thin cream 
consistency Apply with a large, stiff 
brush and after an hour a second coat is 
given After 24 to 48 hours smooth the 
surface with a felt cloth This renders 
it rich and velvety The shade must be 
a deep black green and the quantities of 
the colors have to be modified accordingly 
if necessary Old blackboards should 
be previously thoroughly cleaned with 
soda. 

BRONZING SOLUTIONS FOR PAINTS. 

I — The so-called “ banana solution 
(the name being derived from its odor) 
which is used in applying bronzes of 
various kinds, is usually a mixture of 
equal parts of amyl acetate, acetone, 
and benzine, with just enough pyr- 
oxyline dissolved therein to give it 
body Powdered bronze is put into a 
bottle containing this mixture and the 
paint so formed applied with a brush. 
The thin covering of pyroxyline that is 
left after the evaporation of the liquid 
rotects the bronze from the air and 
eeps It from being wiped off by the 
cleanly housemaid Tarnished picture 
frames and tarnished chandeliers to 
which a gold bronze has been applied 
from such a solution will look fresh and 
new for a long time Copper bronze as 
well as gold bronze and the various col- 
ored bronze powders can be used m the 
“banana solution” for making^ very 
pretty advertising signs for use in the 
drug store Lettering and bordering 
work upon the signs can be done with it. 
Several very small, stiff painters’ brushes 
are needed for such work and the\ must 
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be either kept in the solution when not in 
use, or, better still, washed in benzine or 
acetone immediately after use and put 
away for future service As the *‘banana 
solution’’ IS volatile, it must be kept well 
corked 

n. — A good bronzing solution for paint 
tins, applied by dipping, is made by dis- 
solving Syrian aspnaltum in spirits of 
turpentine, etc , and thinning it down 
witn these solvents to the proper bronze 
color and consistency A little good 
boned oil will increase the adherence 

Paint Brushes. — To soften a hard 
paint brush, stand the brush overnight m 
a pot of soft soap and clean in warm 
water Afterwards clean in benzine If 
the brush is wrapped with a string do 
not let the string touch the soap 

Paint brushes which have dried up as 
hard as stone can be cleaned m the fol- 
lowing manner Dissolve 1 part soda 
in 3 parts water; pour the solution m a 
cylinder glass, and suspend in it the 
brushes to be cleaned, so that they are 
about ^ inches from the bottom of the 
vessel Let it remain undisturbed at a 
temperature of 140° to 158° P , IS to 24 
hours, after which the most indurated 
brushes will have become soft, so that 
they can be readily cleaned with soap 
It IS essential, however, to observe the 
temperature, as bristle brushes will be 
injured and spoiled if the heat is greater. 

Black — Permanent Black of Rick 
Luster for Metal Boxes. — Dissolve 
chlorate of potassium and blue vitriol, 
equal parts, in 36 times as much water, 
and allow the solution to cool. The 
parts to be blacked may be either dipped 
in the solution, or the solution may be 
flowed on and allowed to remain until 
the metal becomes black, after which the 
fixtures should be rinsed in clean water 
and allowed to dry ^ Those parts of the 
surface which show imperfections in the 
black should be recoated 

Dead White on Silver Work, etc. — 
Bruise charcoal very finely and mix it 
with calcined borax in the proportion of 
4 parts of charcoal to 1 of borax Of 
this make a paste with water, apply this 
paste on the parts to be deadened; next 
e\po‘^e the piet e to the fire of well-lit coal 
until it acquiios a cherry-red shade; 
allow to cool and then place it in water 
slightly acidulated with sulphuric acid. 
The bath must not be more than 5° Be. 
Leave the piece in the bath about 2 
hours, then rinse off several times. 

White Coating for Signs, etc — A 
white color for sifjns and arLiclea exposed 


to the air is prepared as follows for the 
last coat: Thin so-called Dutch “stand” 
oil with oil of turpentine to working 
consistency, and grind in it equal parts of 
zinc white and white lead, not adding 
much siccative, as the white lead assists 
the drying considerably. If the paint is 
smoothed well with a badger brush, a 
very durable white color of great gloss is 
obtained Linseed oil, or varnish which 
has thickened like “stand” oil by long 
open storing, will answer equally well 

To Prevent Crawling of Paints — 
Probably the best method to pursue 
will be to take an ordinary flannel rag 
and carefully rub it over the Work pre- 
vious to varnishing, striping, or painting 
This simple operation will obviate the 
possibility of crawling 

In some instances, however, crawling 
may be traced to a defective varnish. 
The latter, after drying evenly on a well- 
prepared paint surface will at times 
crawl, leaving small pitmarks. For this, 
the simple remedy consists in purchasing 
varnish from a reputable manufacturer. 

FIREPROOF PAHSTTS: 

See also Fireproofing 

Fireproofing paints of eflfective quality 
are prepared in different ways Natu- 
rally no oily or greasy substances enter 
into their composition, the blending agent 
being simply water 

I — One of the standing paints con- 
sists of 40 pounds of powdeied asbestos, 
10 pouncfs of aluminate of soda, 10 
pounds of lime, and 30 pounds of silicate 
of soda, with the addition of any non- 
rosinous coloring matter desired The 
whole IS thoroughly mixed with enough 
water to produce a perfect blend and 
render an easy application Two or 
more coats of tms is the rule in applying 
it to any wood surface, inside or outside 
of building 

II — Another formula involves the use 
of 40 pounds of finely ground glass, a 
like amount of ground porcelain, and 
similarly of China clay or the same quan- 
tity of powdered asbestos, and 20 pounds " 
of quicklime These materials are 
ground very fine and then mixed in 60 
pounds of liquid silicate of soda with 
water, as in the preceding formula. Two 
or more coats, if necessary, are given 

Each of these paints is applied with a 
brush in the ordinary way, the drying 
being accomplished in a few hours, and* 
if coloring matter is desired, the above 
proportions are varied accordingly 

III — A surface coated with 3 coats of 
water glass, these 3 coats being subs^ 
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quently coated with water glass con- 
tammg enough whitmg or ground chalk 
to make it a trifle thicker than ordinary 
paint, IS practically non-inflammable, 
only yielding to fierce consuming flames 
after a somewhat protracted exposure. 

IV — Zinc white, 70 pounds, air- 
slaked lime, 39 pounds; white lead, 50 
pounds; sulphate of zinc, 10 pounds, 
silicate of soda, 7 gallons The zinc 
white and lime are mixed together, then 
ground in elastic oil, after which the sili- 
cate of soda IS added, this addition being 
followed by the white lead and sulphate 
of zinc This white paint can be colored 
to meet any desired shade and it may be 
classed as a good working paint and 
probably fireproof to the same extent 
that most of the pretentiously sounded 
pigments on the markets are 

Fireproof and Waterproof Paints — 
The following recipes are claimed to 
resist both fire and water A prepara- 
tion for protecting wood against the ac- 
tion of fire and of moisture, and also for 
producing on the suiface of wood and 
metal a coat, insulating with reference to 
electricity and preservative from corro- 
sion, has been introduced in France 
by Louis Bethisy and Myrthil Rose 
The bases or fundamental raw materials 
quite distinct from those hitherto em- 
ployed for the same purpose, are 100 
parts, by weight, of nitro-cellulose and 30 
parts, by weight, of chloride of hme, dis- 
solved in 50 per cent alcohol. 

Preparation of the Bases. — The cellu- 
lose (of wood, paper, cotton,* linen, ramie, 
or hemp) is put in contact with two- 
thirds part of sulphuric acid of 66° Be. 
and one-third part of mtric acid of 42° Be. 
for some 20 or 30 minutes, washed with 
plenty of water, and kept for 24 hours in 
a tank of water supplied with an ener- 
getic current 

The nitro-cellulose thus obtained is 
bleached for this purpose, a double hypo- 
chlorite of aluminum and magnesium is 
employed This is obtained by grinding 
together 100 parts of chloride of lime, 60 
parts of aluminum sulphate, 23 parts of 
magnesium sulphate, with 200 parts of 
water. 

When the nitro-cellulose is bleached 
and rewashed, it is reduced to powder 
and dried as thoroughly as possible It 
is then placed in a vat hermetically closed 
and put in contact with the indicated 
proportion of calcium chloride dissolved 
in alcohol. This solution of calcium 
chloride should be prepared at least 
24 hours in advance and filtered 

Composition of the Coating. — This 


has the following constituents* Bases 
(nitro-cellulose and solution of calcium 
chloride), 1 part, amyl acetate (solvent 
of the bases), 5 parts, by weight, sul- 
phuric ether of 65°, 1 650 parts, by 
weight, alcohol, 0 850 parts, by weight, 
one of these powders, alum, talc, as- 
bestos, or mica, 0 100 parts Other sol- 
vents may be employed instead of amyl 
acetate, for example, acetone, acetic acid, 
ether alcohol, or methylic alcohol The 
ether alcohol furnishes a product drying 
very quickly If a very pliant coating 
is desired, the amyl acetate is employed 
preferably, with addition of vaseline oil, 

0 20 parts, and lavender oil, 0 010 parts 

Method of Operating — The sulphuric 
acid is mixed with the alcohol, and left 
for an hour in contact, shaking from 
time to time Afterwards the amyl ace- 
tate IS added, and left in contact for an- 
other hour under similar agitation. In 
case of the employment of vaseline oil 
and lavender on, these two are mingled 
in ether alcohol The base is introduced 
and left in contact for 24 hours, with , 
frequent agitation The fluidity of the 
product IS augmented by increasing the 
quantity of the solvent ss 

Properties — Wood covered with this 
coating is flreproof, non-hygrometric, 
and refractory to the electric current. It 
also resists the action of acids and alka- 
lies Metals covered with it are shel- 
tered from oxidation, and effectually 
insulated on their surface from the elec- 
tric current. The coating is liquid in 
form, and applied like collodions, either 
by the brush or by immersion or other 
siutable method. 

Paint Deadening. — In order to obtain 
an even dullness of large walls, proceed 
as follows: After all tne dirt has been 
carefully swept off, oil wilh 2 parts 
hnseed oil and 1 part turpculine and mb 
down the smooth places in the wet oil 
with pumice stone. When the oil coat- 
ing is dry, mix the ground paint, con^ 
sisting of whiting, 2 parts; and white 
lead, 1 part; both finely ground and 
diluted as above Do not apply the 
grounding too thin, because the chalk In 
itself possesses little covering power. D 
is not the mission of the chalk, however, 
to adulterate the material, but to afford a 
hard foundation for the subsequent 
coats For the third coating take white 
lead, 1 part; and zinc white, 1 part; thin 
as above and blend with a soft hair pencil 
For the final application use only zmc 
white, ground stiff in oil with any de- 
sired mixing color and thinned wi^ 
turpentine and rain water. Mix the 



492 


PAINTS 


water and the turpentine with the color 
at the same time, and this coat may be 
dabbed instead ot blended By the ad- 
dition of water the paint becomes dull 
more slowly and is a little moie difficult 
to lay on, but it docs not show a trace of 
gloss after a few days and never turns 
yellow, even in places less exposed to the 
air, and besides excels by great perma- 
nency 

Another way is to add white wax in- 
stead of water to the last coating This 
wax paint also gives a handsome dullness 
but is more difficult of treatment A 
nice matt coating is also obtained by 
addition of Venetian soap, dissolved in 
water instead of the wax This is very 
desirable for church decorations where 
exceptionally large surfaces are to be 
deadened 

PAINT DRYERS: 


•Ordinary barytes 


pounds 

Whiting 

4 

pounds 

Litharge 

2 

pounds 

Sulphate of zinc 

2 

pounds 

Sugar of lead 

2 

pounds 

Boiled linseed oil 

5 

pounds 

Plaster of Pans 

J pound 

■Whiting 

16 

pounds 

Barytes 

16 

pounds 

White lead 

3 

pounds 

Boiled linseed oil 

1 gallon 


PAINTS FOR GOLD AND GILDING: 

Gold Paints. — The formulas of the 
various gold paints on the market are 
carefully guarded trade secrets Essen- 
tially they consist of a bronze powder 
mixed with a varnish The best bronze 
powder for the purpose is what is known 
in the trade as “French flake,” a deep 
gold bronze This bronze, as seen under 
the microscope, consists of tiny flakes or 
spangles of the bronze metal As each 
minute flake forms a facet for the re- 
flection of color, the paint made with it 
IS much more brilliant than that prepared 
from finely powdered bronze 

For making gold paint like the so- 
called “ washable gold enamel ” that is 
sold by the manufacturers at the present 
time, it IS necessa^ to mix a celluloid 
varnish with the French flake bronze 
powder This varnish is made by dis- 
solving transparent celluloid in amyl 
acetate in the proportion of about 5 per 
cent of celluloid 

Transparent cellu- 
loid, finely shred- 
ded 1 ounce 

Acetone, sufficient q^uantity 
Amyl acetate to make ^0 ounces. 


Digest the celluloid in the acetone until 
dissolved and add the amyl acetate 
From 1 to 4 ounces of flake bionze is to 
be mixed with this quantity of varnish 
For silver paint or “aluminum enamel,” 
flake aluminum bronze powder should 
be used in place of the gold The cellu- 
loid varnish incloses the bronze particles 
in an impervious coating, air-tight and 
water-tight As it contains nothing that 
will act upon the bionze, the latter re- 
tains its luster for a long period, until 
the varnished surface becomes worn or 
abraded and the bionze thus exposed to 
atmospheijc action 

All of the “gold” or, more properly, 
gilt furniture that is sold so cheaply by 
the furniture and department stores is 
gilded with a paint of this kind, and for 
that reason such furniture can be offered 
at a moderate price The finish is sur- 
prisingly durable, and in color and luster 
IS a very close imitation of real gold-leaf 
work This paint is also used on picture 
frames of cheap and medium grades, tak- 
ing the place of gold leaf or the lacqueied 
silver leaf formerly used on articles ol the 
better grades, it is also substituted for 
“Dutch metal,” or imitation gold leaf, on 
the cheapest class of ■w ork 

A cheaper gold paint is made by using 
an inexpensive varnish composed of 
gutta percha, gum dammar, or some 
other varnish gum, dissolved in benzole, 
or in a mixture of benzole and benzine. 
The paints made with a cclluloid-amyl- 
acetate varnish give off a strong banana- 
like odor when applied, and may be read- 
ily recognized by this characteristic 

The impalpably powdered bronzes 
are called “lining” bronzes They are 
chiefly used for striping or lining by car- 
nage painters; in bronzing gas fixtuies 
and metal work, m fresco and other in- 
terior decoration, and in printing, the 
use of a very fine powder in inks or paints 
admits of the drawing or printing of very 
delica te lines. 

Lining bronze is also used on picture 
frames or othei plastic ornamental woi k 
Mixed with a thin weak glue sizing it is 
applied over “burnishing clay,” and 
when dry is polished with agate bur- 
nishers The obiect thus treated, after 
receiving a finishing coat of a thin trans- 
parent varnish, imitates very closely in 
appearance a piece of finely cast antique 
bronze To add still more to this effect 
the burnishing clay is colored the green- 
ish black that is seen in the deep parts 
of real antique bronzes, and the bronze 
powder, mixed with size, is applied only 
to the most prominent parts or ‘ffiign 
lights” of the ornament. 
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Since the discovery of the celluloid- 
amyl-acetate varnish, or bronze liquid, 
and its preservative properties on bronze 
powders, manufacturers have discon- 
tinued the use of liquids containing oils, 
turpentine, or gums, since their constitu- 
ents corrode the bronze metal, causing 
the paint finally to turn black 

Gilding in Size. — The old painters and 
gilders used to prepaie the gold size 
themselves, but nowadays it is usually 
bought ready made, barring the white of 
eg^ additional The best and most 
reliable, and especially suited for fine 
work, IS undoubtedly the red French 
gold size It IS cleaned, as far as pos- 
sible, of all impurities, and powdered 
For 246 grains take 1 white of egg, put it 
into a glass, taking care to exclude the 
yolk entirely — otherwise the burnish will 
show black spots Beat the white of egg 
to a froth with a long, well-cleaned bristle 
brush, add the froth to the size and grind 
finely together, which is soon done 
When grinding, a little water and red 
size, if necessary, may be added (use 
only water for thinning) After being 
ground, the size is forced through a very 
fine hair sieve into a perfectly clean 
vessel, and covered up well, for imme- 
diate or subsequent use 

The raw stuff of the red size is bolus, 
which IS dug in France and Armenia in 
excellent quality Besides the red size 
there are yellow, white (pipe clay), blue, 
and gray (alumina), which are used for 
certain purposes, to enumerate which 
here would lead too far 

For burnish gold, always take yellow 
size for ground work Dip a finely 
ground bristle brush in the gold size pre- 
pared for use, fill a well-cleaned glass 
(holding 1 pint) half full of water, and 
add the size contained in the brush, also 
about 4 to 5 spoonfuls of pure alcohol 
It is advisable not to take too much size, 
the liquid, when applied, must hardly 
have a yellow tint. When this is dry 
soon after, commence applying the size, 
for which a hair pencil is used The 
essentials are to paint evenly and not too 
thickly, so that the tone remains uniform. 
Apply three coats of size 

When the size is laid on correctly and 
has become dry, brush the whole with 
a special brush, or rub with a flannel rag, 
so as to obtain the highest possible luster. 
The size must not stand too long, other- 
wise no gloss can be developed. After 
brushing, coat the work with weak glue 
water and wrap it up in tissue paper if 
the gilding is not to be done at once 
The strictest cleanliness is essential, as 


the red gold size is very sensitive The 
parts where the size has been applied 
must not be touched with the hand, else 
grease spots will ensue, which will make 
a flawless gloss m gilding impossible 
The least relaxation of the necessary 
attention may spoil the whole job, so that 
everything has to be ground off again 
The necessary tools for the application 
of gold leaf are Hair pencils of various 
sizes, tip, cushion, and gilding knife, as 
with oil-gildmg Take pure alcohol or 
grain brandy, and dilute with two-thirds 
water When ready to apply the gold 
leaf, dip a hair pencil of suitable size into 
the fluid, but do not have it full enough 
that the alcohol will run on the size 
ground Moisten a portion of the 
ground surface as large as the gold leaf, 
which IS laid on immediately after 
Proceed in the same manner, first mois- 
tening, then applying the ready-cut gold 
leaf The latter must not be pressed on, 
but merely laid down lightly, one leaf a 
little over the edge of the previous one, 
without using up too much gold Tech- 
nical practice in gold-leaf gilding is 
presupposed; through this alone can any 
skill be acquired, reading being of no 
avail 

The leaf of gold being applied, all dust 
must be swept off by means of a light, 
fine hair pencil (but never against the 
overlapping edges), and the burnishing 
is commenced For this purpose there 
are special agate tools of the shape of a 
horn Flint stone, blood stone, and 
w^olFs teeth are sometimes, but gradually 
more seldom, employed Burnish till a 
full, fine luster appears, but very care- 
fully avoid dents and lines, not to speak 
of scratches, which would be very hard 
to mend 

Gold Enamel Paints — 

I — Pure turps 6 pints 

Copal varnish 1 pint 

Good gold bronze 6 J pounds 

Calcis hydrate (dry- 

slaked lime) J ounce 

Mix the varnish and turps at a gentle 
heat, then slake well with the lime, and 
settle for a few days, then pour off the 
clean portion and mix with the powder. 

II. — White hard varnish 1 gallon 

Methylated spirit f gallon 

Gold bronze 12 pounds 

Finely powdered 

mica . , S ounces 

Mix the varnish and the spirit, reduce 
the mica to an impalpable powder, inix 
with the gold, then add to the liquid 
Many bronze powders contain a goodly 
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proportion of mica, as it imparts bril- 
liancy Powdered mother-oi-pearl is 
used also 

GRAINIIfG WITH PAINT: 

See also Wood 

Oak Graining — Prepare a paint of 
two-thirds of white lead and one-third of 
golden ocher with the requisite amount 
of boiled linseed oil and a little drier, 
and cover the floor twice with this mix- 
ture, which possesses great covering 
power When the last coating is dry, 
paint the floor with a thinly liquid paint 
consisting of varnish and sienna, apply- 
ing the same in the longitudinal direc- 
tion of the boards Treat a strip about 
£0 inches wide at a time, and draw at 
once a broad paint brush or, in the ab- 
sence of such, an ordinary brush or 
goose feather along the planks through 
the wet paint, whereupon the floor will 
acquire a nicely grained appearance 
The paint requires several days to dry 
A subsequent coating of varnish will 
cause the graining to stand out still more 
prominenUy 

Birch. — Imitations of birch are use- 
fully employed for furniture The 
ground should be a light, clean buff, 
made from white lead, stained with 
either yellow ocher or raw sienna in oil 
In graining, brush over the surface with 
a thin wash of warm brown, making 
the panel of 2 or 3 broad color shades 
Then take a large mottler and mottle the 
darker parts into the light, working 
slantwise, as for maple, but leaving a 
broad and stiff mark. While this is still 
wet soften the panel and then slightly 
mottle across the previous work to break 
it up. When thoroughly dry, carefully 
wet the work over with clean water and 
clean mottler, and put m darker over- 
gram with a thin oak overgrainer or 
overgrainer in tubes. 

Maple — Sixty pounds white lead, 1 
ounce deep vermilion, 1 ounce lemon 
chrome 

Ash. — Sixty pounds white lead, 1 
ounce deep vermilion, 1 ounce lemon 
chrome. 

Medium Oak, — Sixty pounds white 
lead; £ pounds French ocher, 1 ounce 
burnt umber 

V I4ght Oak. — Sixty pounds white lead; 
iX ounce lemon chrome, J pound French 
bcher. 

Dark Oak. — Sixty pounds white lead; 
10 pounds burnt umber; IJ pounds 
medium Venetian red. 

Satin Wood. — Sixty pounds white 


lead, 1 ounce deep vermilion, 1 J pounds 
lemon chrome 

Pollard Oak. — Seventy-five pounds 
white lead, £0 pounds French ocher, 3 
pounds burnt umber, £ J pounds medium 
Venetian red 

Pitch Pme — Sixty pounds vhitc lead, 

I pound French ocher, § pound medium 
Venetian red 

Knotted Oak — Sixty pounds white 
lead, 9 pounds French ocher, pounds 
burnt umber 

Itahan Walnut. — Sixty pounds white 
lead, 6 pounds French ocher, pounds 
burnt umber, IJ pounds medium Vene- 
tian red 

Rosewood. — ^Nine and one-half pounds 
burnt umber, 40 pounds medium Venetian 
red, 10 pounds orange chrome 

Dark Mahogany. — Nine and one-half 
pounds burnt umber, 40 pounds medium 
Venetian red, 10 pounds oiange chrome 

Light Mahogany. — Sixty pounds white 
lead, 3 pounds burnt umber, 10 pounds 
medium Venetian red. 

American Walnut — Thirty pounds 
white lead; 9 pounds French ocher; 

4 pounds burnt umber, 1 pound medium 
Venetian red 

LUMINOUS PAINTS. 

The illuminating power of the phos- 
phorescent masses obtained by heating 
strontium >- or barium thio- 
sulphate is • ‘ increased by the 

addition, before heating, of small quan- 
tities of the nitrates of uranium, bismuth, 
or thorium. Added to calcium thio- 
sulphate, these nitrates do not heighten 
the luminosity or phosphorescence. 
The product from strontium thiosul- 
hate is more luminous than that of the 
arium compound Among the best 
luminous paints are the following 

I — Lennord’s — One hundred parts, 
by weight, of strontium carbonate, 100 

arts, by weight, of sulphur, 0.5 parts, 
y weight, of potassium chloride, 0 5 
parts, by weight, of sodium chloride; 

0 4 parts, by weight, of manganese 
chloride. The materials are heated for 
three-quarters of an hour to one hour, 
to about £,37£® F. The product gives 
a violet light. 

II — Mourel’s — One hundred parts, by 
weight, of strontium carbonate, 30 parts, 
by weight, of sulphur, £ parts by weight, 
of sodium carbonate; 0 5 parts, by weight, 
of sodium chloride; 0.£ parts, by weight, 
of manganese sulphate The method of 
treatment is the same as in the first, the^. 
phosphorescence deep yellow. 
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III — Vanino’s — Sixty parts, by weight, 
of strontium thiosulphate, 12 parts, by 
weight, of a 0 5 per cent acidified alco- 
holic solution of bismuth nitrate, 6 parts, 
by weight, of a 0 5 per cent alcoholic solu- 
tion of uranium nitrate The materials 
are mixed, dried, brought gradually to a 
temperature of 2,372° F , and heated for 
about an hour The phosphorescence is 
emerald green 

IV —Balmain’s — Twenty parts, by 
weight, of calcium oxide (burnt lime), 
free from iron, 6 parts, by weight, of sul- 
phur, 2 parts, by weight, of starch, 1 
part, by weight, of a 0 5 per cent solution 
of bismuth nitrate, 0 15 parts, by weight, 
of potassium chloride, 0 15 parts, by 
weight, of sodium chloride The materi- 
als are mixed, dried, and heated to 1,300° 
C (2,372° F ) The product gives a vio- 
let light 

To make these phosphorescent sub- 
stances effective, they are exposed for a 
time to direct sunli^t, or a mercury 
lamp may be used rowerful incandes- 
cent gas light also does well, but requires 
more time 

PAINTS FOR METAL SURFACES: 

Blackening Ornaments of Iron, — I — 
To give iron ornaments a black-brown 
to black color, proceed m the following 
manner The articles are treated with 
corrosives, cleaned of all adhering grease, 
and placed in a 10 per cent solution of 
potassium bichromate, dried m the air, 
and finally held over an open, well-glow- 
mg, non-sooting fire for 2 minutes The 
first coloring is usually black brown, but 
if this process is repeated several times, 
a pure black shade is obtained Special 
attention has to be paid to removing all 
grease, otherwise the greasy spots will 
not be touched by the liquid, and the 
coloring produced will become irregular 
Benzine is employed for that purpose 
and the articles must not be touched with 
the fingers afterwards 

II — This process protects the iron 
from rust for a long time The treat- 
ment consists in coating the objects very 
uniformly with a thin layer of Iftiseed-oil 
varnish, and burning it off over a char- 
coal fire During the deflagration the 
draught must be stopped The varnish 
will first go up in smoke with a strong 
formation of soot, and finally burn up 
entirely. The process is repeated, i e., 
after one coating is burned off a new one 
is applied until the parts exhibit a uni- 
formly handsome, deep - black color. 
Next, wipe off the covering with a dry 
rag and heat again, but only moder-^ 


ately. Finally, the articles are taken 
from the fire and rubbed with a rag well 
saturated with hnseed-oil varnish The 
black turns completely dull, and forms a 
real durable covering for the objects. 


Black for Polished Iron Pieces. — ^ Apply 
successive layers of a very concentratea 
solution of nitrate of manganese dis- 
solved in alcohol over a gentle fire and 
the water bath The surfaces to be 
blackened should be previously heated 
By repeating the layers all the tints be- 
tween brownish black and bluish black 
may be obtained 


Glossy Black for Bicycles, etc. — 


Amber 
Linseed oil 
Asphaltum 
Rosin 

Oil turpentine 


8 ounces 
4 ounces 
14 ounces 
l| ounces 
8 ounces 


Heat the linseed oil to boiling point, 
add the amber, asphaltum, and rosin, 
and when all melted remove from the fire 
and gradually add the turpentine 


Japan Black — The following is a 
good j'apan black for metal surfaces 
Take 12 ounces of amber and 2 ounces 
of asphaltum Fuse by heat, and add 
J pint boiled oil and 2 ounces of rosm. 
Wnen cooling add 16 ounces of oil of 
turpentine. 


Brass and Bronze Protective Paint. — 
As a protective covering, especially for 
brass and bronze objects, a colorless 
celluloid solution is recommended, such 
as is found in trade under the name of 
“Zapon” (q v) 

Paint for Copper. — Dissolve 1 ounce of 
alum in 1 quart of warm soft water. 
When cold add flour to make it about 
the consistency of cream, then add 4 
thimble of rosin and 4 ounce of sugar of 
lead. 


Priming Iron. — The following, if care- 
fully carried out, gives the best satis^ 
faction The first step consists in thor- 
oughly cleaning the surface of the iron, 
removing all adhesions in the way of 
dirt, rust, etc , before the question of 
priming is considered As paint in this 
instance is applied more with a view of 
protecting the iron from atmospheric 
influences, rather than for a decorative 
effect, careful attention shoulcF be de- 
voted for securing a base or surface 
which is calculated to produce a thorough 
and permanent application A ^eat 
deal depends upon the nature of the, 
metal to be painted. Common cast iroi^ 
for instance, possessing a rough exteriofc. 
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with ordinary precautions can be more 
readily painted with the prospect of a 
permanent adhesion of the paint, than a 
planed steel or wrought-iron surface 
With the latter it has been demonstrated 
that a hard and elastic paint is needed, 
while with regard to cast iron, other 
paints containing iron oxides are more 
suitable For good drying and covering 
properties, as well as elasticity, a good 
boiled oil to which has been added an 
adequate proportion of red lead will be 
found to form an excellent paint for 
smooth metal surfaces The primary 
object is to protect the surface of the iron 
from moistuie for the purpose of avoid- 
ing rust The priming must therefore 
be carried out so that it will stick, after 
which subsequent coats may be added if 
desired. 

It IS advisable that articles made of 
iron should first be coated with linsecd- 
oil varnish. It dries slowly, hardens, 
and enables the operator afterwards to 
exercise an effective control over the con- 
dition of his material Iron must be 
absolutely dry and free from rust when 
it is to be painted It is best to apply 
next a coating of hot linseed oil, when 
dry this should be followed by a priming 
of pure red lead in good linseed oil, and 
the iron should then be painted as de- 
sired, using ground oil paints and leav- 
ing an interval of a week between each 
coating Cementing should be done 
after the red lead priming, but the last 
coat must not be given until the whole is 
thoroughly dry Bright oil paints and 
an upper coating with plenty of oil resist 
the effects of heat better than thin coat- 
ings; moreover, rust can be detected in 
Its early stages with the former Coat- 
ings of tar and asphalt (asphalt dissolved 
in turpentine) are practicable for under- 
ground pipes, but are not adapted for 
pipes exposed to the air, as tliey are 
quickly spoiled Asphalt varnish, used 
for coating coal scuttles, fire screens, etc., 
consists of asphalt dissolved in linseed- 
oil varnish , Iron stoves and stovepipes 
are best coated with graphite 

Galvanized Iron. — For galvanized iron 
there has been recommended a wash 
consisting simply of dilute hydrochloric 
acid, which produces chloride of zinc, 
that in combination with the oxygen of 
the^ air is said to produce a film upon 
which oil color takes as good a hold as 
it would upon ordinary sheet iron. 

Another method which has been 
tested and found effective is to make a 
solution as follows One ounce of chlo- 
ride of copper, 1 ounce nitrate of copper; 


1 ounce sal ammoniac, dissolved in 2 
quarts of soft water, to which is added 
1 ounce of crude or commercial hydro- 
chloric acid This solution should be 
made in an earthenware dish or pot, or 
in gUss or stoneware, as tin will precipi- 
tate the copper salts and make the solu- 
tion imperfect. To large surfaces this 
solution is applied with a broad brush, 
when the surface assumes a deep black 
color, which in drying out in from 12 to 
24 hours becomes a gray white, upon 
which the properly prepared primer will 
take a permanent grip On the film so 
produced a much thinner paint will 
cover very much better than a stouter 
paint would on the untreated galvanized 
or ordinary iron surface A single trial 
will convince the craftsman that ^this 
treatment is a method that will give 
lasting results, provided he tries the same 
priming paint on the treated and un- 
treated surface 

To Paint Wrought Iron with Graphite. 
— In order to make wrought iron look 
like new mix fine graphite with equal 
parts of varnish and turpentine oil, add- 
ing a little siccative Paint the non 
parts with this twice, allowing to dry 
each time Especially the second coat- 
ing must be perfectly dry before further 
treatment The latter consists in pre- 
paring graphite with spirit and applying 
it very thinly over the first coat After 
the drying or evaporation of the spirit 
the graphite last applied is brushed 
vigorously, whereby a handsome, dura- 
ble gloss is produced 

Paint for Iron Bodies Exposed to 
Heat — Dilute 1 part soda water glass 
with 2 parts water and mix intimately 
with the following pigments* 

White . — White lead or sulphate of 
barium 

Yellow — Chromate of barium, ocher, 
or uranium yellow. 

Green — Chromic oxide or ultramarine 
green 

Blue — rUltramarine 
Brown , — Oxide of cadmium, oxide of 
mangan^e or terra di sienna 
Red — English red or chrome red 
Bronze powder in a suitable quantity 
may be added to the mixture, but not 
more paint should be prepared than can 
be used up in a few hours The bronze 
powder may also be strewn on the fresh 
paint, or applied with a dry brush, to 
enhance the gloss This paint is not 
affected by heat, and is inodorous 
Protective Coating for Bright Iron 
Articles. — Zinc white, 30 parts; lamp- 



PAINl’S 


497 


black, 2 parts; tallow, 7 parts, vaseline, 
1 part; olive oil, S parts; varnish, 1 part 
Boil together J hour and add J part of 
benzine and J- part of turpentine, stirring 
the mass carefully and boiling for some 
time The finished paste-like substance 
can be readily removed with a rag with- 
out the use of solvents 

Rust Paints — I — A new rust paint is 
produced by the following process Mix 
100 parts dry iron sulphate and 87 parts 
sodium chlorate and heat to 1,500° to 
1,800° F The chlorine set free seems 
to have a very favorable action on the 
color of the simultaneously forming iron 
oxide In order to avoid, however, too 
far-reaching an effect of the chlorine gas, 
about 18 pounds of a substance which 
absorbs the same mechanically, such as 
kaolin, ground pumice stone, ocher, 
etc , are added to the mixture. 

II — A material known under the 
names of lardite, steatite, agalmatolite, 
pagodite, IS excellently adapted as a sub- 
stitute for the ordinary metallic protec- 
tive agent of the pigments and has the 
property of protecting iron from rust in 
an effective manner In China, lardite 
is used for protecting edifices of sand- 
stone, which crumbles under the action 
of the atmosphere Likewise a^ thin 
layer of powdered steatite, applied in the 
form of paint, has been found valuable 
there as a protector against the decay of 
obelisks, statues, etc Lardite, besides, 
ossesses the quality of being exceedingly 
ne-grained, which renders this material 
valuable for use in ship painting. 
Ground steatite is one of the finest ma- 
terials which can be produced, and no 
other so quickly and firmly adheres to the 
fibers of iron and steel Furthermore, 
steatite is lighter than metallic covering 
agents, and covers, mixed in paint, a 
larger surface than zinc white, red lead, 
or iron oxide Steatite as it occurs m 
Switzerland is used there and in the 
Tyrol for stoves, since it is fireproof. 

Steel. — An excellent coating for steel, 
imitating the blue color of natural steel, 
is composed of white shellac, 5 parts; 
borax, 1 part, alcohol, 5 parts; water, 4 
parts, and a sufficient quantity of methy- 
lene blue The borax is dissolved m 
water, the shellac in alcohol. The 
aqueous solution of the borax is heated 
to a boil and the alcoholic solution of the 
shellac is added with constant stirring. 
Next add the blue color, continuing to 
stir Before this coating is applied to 
the steel, e. g , the spokes of a bicycle, 
the latter are first rubbed off with fine 
emery paper. The coat is put on with 


a soft rag The quantity of pigment to 
be added is very small By varying the 
quantity a paler or darker coloring of the 
steel can be produced. 

PAINTS FOR ROOFS AND ROOF 

PAPER* 

Carbolmeum. — This German prepar- 
ation IS made in three colors 

I — Pale — Melt together in an iron 
kettle, over a naked fire, 30 parts of 
American rosin F and 150 parts of pale 
paraffine oil and stir in 10 parts of single 
rectified rosin oil 

II — Dark — Melt 100 parts of an- 
thracene oil and 20 parts of American 
rosin F on a slow fire Next stir in 2. 
parts of Para rubber solution (or solution 
of caoutchouc waste) and keep on boil- 
ing until all is dissolved When this is 
done there should be still added 5 parts 
of crude concentrated carbolic acid and 
5 parts of zinc chloride lye, 50° Be , stir- 
ring until cool The last-named ad- 
mixture is not absolutely necessary, but 
highly advisable, owing to its extraor- 
dinary preservative and bactericidal 
properties 

III — Colored — For red, melt 100 
parts of coal-tar oil, then stir in 50 parts 
of pale paraffine oil, and finally 75 parts 
of bole or iron minium, and pass through 
the paint mill Although the addition of 
iron minium is very desirable, it is con- 
siderably more expensive. For gray, 
proceed as above, with the exception 
that metallic gray is used in place of the 
bole. For green, metallic green is em- 
ployed The colors are identical with 
those used in the manufacture of roof 
varnish To increase the antiseptic 
properties of the colored carbolmeum, 
any desired additions of phenol or zinc 
chloride solutions may be made, but the 
chief requirement in the case of colored 
carbolmeum is good covering power of 
he coating 

Paints for Roofs Covered with Tar 
Paper, for Roofing Paper, etc — 

I. — Distilled coal tar 70 parts 

Heavy mineral oil 

(lubricating oil) 10 parts 

American rosin 20 parts 

II. — Distilled coal tar . 50 parts 

Trinidad asphalt 15 parts 

Mineral oil, contain- 
ing paraffine 10 parts 

Dry clay, finely 
ground . 25 parts 

Imitation Oil Paint. — Schulz's German 
patent paint is cheap, and claimed to be 
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durable, weatherproof, and glossy, like 
oil pamt The application consists of a 
ground coat, upon which the surface 
coat proper is applied after the former is 
dry. For the preparation of the ground- 
ing dissolve 1,000 parts, by weight, 
of Marseilles soap in 10,000 parts of 
boiling water and stir In a sejparate 
vessel dissolve S,000 parts of glue in 

10.000 parts of boiling water, adding 
17,500 parts of spirit of sal ammoniac. 
These two solutions are poured to- 
gether and well stirred Then dis- 
solve 400 parts of chrome alum in 5,000 
parts of water, and pour into the above 
mixture To this mixture add 10,000 
parts of pipe clay, stirring the whole well 
and tinting with earth colors, ocher, 
Vandyke brown, etc The solid ingre- 
dients must be dissolved in boiling not 
water, and sifted so as to obtain a finely 
divided ground color This priming is 
applied in a warm state The coating 
proper is put on the ground coat after it 
IS drv, m about one-half to one hour 
For this coat dissolve 2,000 parts of crys- 
tallized alum in 10,000 parts of boiling 
water and add to this liquid a solution of 

2.000 parts of glue in 10,000 parts of 
water, in a special vessel prepare soap- 
suds of 1,000 parts of Marseilles soap in 

12.000 parts of boiling water, dissolve 
120 parts of chrome alum in 1,500 parts 
of boiling water, and mix the three solu- 
tions together with diligent stirring This 
paint or liquid should also be put on hot, 
and assures a durable exterior paint 

PAINTS, STAINS, ETC., FOR SHIPS 
Anti -Fouling Composition. — Make an 
agglutinant by heating together 

By weight 

White lead, ground in 

oil 2 parts 

Red lead, dry . . 1 part 

Raw linseed oil 14 parts 

While hot stir m yellow ocher, kao- 
lin, baked clay in powder, or any inert 
body, such as silica, barytes, gypsum, etc , 
to form a stiff dough, and, without allow- 
ing this compound to become cold (the 
vessel should not be removed from the 
source of heat), dilute with more or less 
manganese linoleate to the required 

consistency. 

Marine Paint to Resist Sea Water. — 
JPirst ^ prepare the water-resisting agglu- 
* tiliant by Reating together 
Ihw white lead, car- 
bonate only . . 1 part 

Litharge , . 1 part 

Linseed oil (fluid 
^measure). . 14 parts 


Heat these and stir until of the con- 
sistency of thick glue, and for every 36 
parts, by weight, of this compound add 
3 parts, by weight, of turpentine, and 1 
part, by weight, of mastic varnish (mas- 
tic rosin dissolved in turpentine), reheat 
the whole, and for every 32 parts, by 
weight, stir m and mix the following 
Baked and powdered 


clay 4 parts 

Portland cement 16 parts 

Zinc white 1 part 

Red lead 1 part 


After well mixing, dilute with more or 
less turpentine (not exceeding 25 per 
cent of the whole), or linoleate of man- 
ganese, the latter being preferable, as 
it has greater binding power For col- 
ored paints use red oxide of iron or green 
oxide of chrome, but do not use chrome 
green or lead, as they will not stand the 
action of the sea water. 


Compositions for Ships’ Bottoms. — 
Green 


Pale rosin 

Prepared mineral 
green 
D L zme 
Boiled oil 
Mineral naphtha. 
Petroleum spirit 


25 pounds 

8 pounds 
13 pounds 
2 pounds 
1 gallon 
gallons 


Prepared Mineral Green 
Dry levigated min- 
eral green . 28 pounds 

Turpentine 7 pounds 

Turpentine varnish 7 pounds 

Refined linseed oil 7 pounds 


Copper Color 


Pale rosin 
Light Italian ocher 
D L zinc 
Turkey red pamt 
Petroleum spirit , 
Mineral naphtha 


25 pounds 
15 pounds 
5 pounds 
J pound 
l| pounds 
1 pound 


Pink. 


Pale rosin . 25 pounds 

D L zinc 16 pounds 

Deep vermilion . 7 pounds 

Mineral naphtha 1 gallon 

Petroleum spirit . 1 J gallons 


PAINTS FOR WALLS OF CEMENT, 

PLASTER, HARD FINISH, ETC. 

Coating for Bathrooms. — As a rule 
cement plastering, as well as oil paint, 
suffices for the protection of walls and 
ceilings in bathrooms, but attention 
must be called to the destructive action * 
of medicinal admixtures For such 
rooms as jvell as for laboratories, 
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application of Swedish wood tar, made 
into a flowing consistency with a little 
oil of turpentine and put on hot, has 
been found very excellent It is of 
advantage previously to warm the wall 
slightly To the second coat add some 
wax A very durable coating is ob- 
tained, which looks so pleasing that it is 
only necessary to draw some stripes with 
a darker paint so as to divide the surface 
into fields 

Cement, to Paint Over Fresh — The 
wall should be washed with dilute sul- 
phuric acid several days before painting 
This will change the surplus caustic lime 
to sulphate of lime or gypsum. The 
acid should be about one-half chamber 
acid and one-half water This should be 
repeated before painting, and a coat of 
raw linseed oil flowed on freely should 
be given for the first coat While this 
cannot be always guaranteed as effectual 
for making the paint hold, it is the best 
method our correspondent has heard of 
for the purpose, and is worth trying when 
it is absolutely necessary to paint over 
fresh cement 

Damp Walls, Coating for. — Thirty 
parts of tin are dissolved in 40 parts of 
hydrochloric acid, and 30 parts of sal 
ammoniac are added A powder com- 
posed of freestone, 50 parts, zinc oxide, 
20 parts, pounded glass, 15 parts; pow- 
dered marble, 10 parts; and calcined 
magnesia, 5 parts, is prepared, and made 
into a paste with the liquid above men- 
tioned Coloring matter may be added. 
The composition may be used as a 
damp-proof coating for walls, or for 
repairing stonework, or for molding 
statues or ornaments. 

Facade Paint. — For this zinc oxide is 
especially adapted, prepared with size 
or casein Any desired earth colors may 
also be added The surfaces are coated 
3 times with this mass. After the third 
application is dry, put on a single coat- 
ing of zinc chloride solution of 30® Be. 
to which 3 per cent borax is added. 

This coating is very solid, can be 
washed, and is not injured by hydrogen 
sulphide 

Hard -Finished Walls. — The treatment 
for hard-finished walls which are to be 
painted in flat colors is to prime with a 
thm coat of lead and oil well brushed 
into the wall Next put on a thm coat of 
glue size; next a coat mixed with § oil 
and J turpentine; next a coat of flat 
paint mixed with turpentine If you use 
any dry pigment mix it stiff m oil and 
thm with turps. If in either case the 


paint dries too fast, and is liable to show 
laps, put a little glycerine in, to retard 
the drying 

PAINTS, WATERPROOF AND 
WEATHERPROOF 

See also Fireproof Paint 

The following are claimed to be both 
waterproof and weatherproof 

I — In 50 parts, by weight, of spirit 
of 96 per cent, dissolve 16 parts, by 
weight, of shellac, orange, finely pow- 
dered, 3 parts, by weight, of silver lake, 
finely powdered, and 0 6 parts, by 
weight, of gamboge, finely powdered. 
This paint may be employed without ad- 
mixture of any siccative, and is excel- 
lently adapted for painting objects which 
are exposed to the inclemencies of the 
weather, as it is perfectly ’weatherproof 

II — Mix glue water with zinc oxide 
(zinc white) and paint the respective 
object with this mixture When this is 
dry (after about 2 hours) it is followed 
up with a coating of glue water and zinc 
chloride m a highly diluted state Zinc 
oxide enters into a chemical combination 
with zinc chloride, which acquires the 
hardness of glass and a mirror-like 
bright surface Any desired colors can 
be prepared with the glue water (size) 
and are practically imperishable This 
zinc coating is very durable, dries quick- 
ly, and is 50 per cent cheaper than oil 
paint 

Water- and Acid-Resisting Paint. — 
Caoutchouc is melted with cmophony at 
a low temperature, after the caoutchouc 
has been dried m a drying closet (stove) 
at 158° to 176° F , until no more con- 
siderable increase in weight is percepti- 
ble, while the colophony has completely 
lost its moisture by repeated melting 
The raw products thus prepared wul 
readily mdt upon slight heating To 
the melted colophony and eaoiilehouc 
add in a hot liquid state zinc hile or an-v 
similar pigment Thin with a varnisli 
consisting of 50 parts of perfectly an- 
hydrous colophony, 40 parts of absolute 
alcohol, and 40 parts of benzine Tl«c 
whole syrupy mass is worked through 
a paint mill to obtain a uniform product,^ 
at which operation more or less colo- 
phony varnish is added according to the 
desired consistency 

Water- and Air-Proof Paint — An air- 
proof and waterproof paint, the subject 
of a recent French patent, is a compound 
of 30 parts, by weight, acetone; 100 
parts acetic ether; 50 parts sulphuric; 
ether; 100 parts camphor; 50 parts gum 
lac; 200 parts cotton; 100 parts paper 
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{dissolved in sulphuric acid); 100 parts 
mastic in drops These propoitions 
may fluctuate according to need The 
paper is reduced well and dissolved with- 
out heat with sufficient sulphuric ether, 
the cotton is dissolved in the acetone and 
the whole is mixed together vith the 
other ingredients and stirred well The 
application is performed as with any 
other varnish The coating is said not 
to crack or shrink and to be particularly 
useful as a protection against moisture 
for all stuffs- 

PAINTS FOR WOOD: 

See also Wood 

Floor Coating — A new paint for floors, 
especially those of soft wood Mix to- 
gether 2 2 pounds joiners’ glue, a little 
over 1 ounce powdered bichromate of 
potash, ounces aniline brown, and 
10^ quarts water in a tin vessel After 
6 hours have elapsed (when the glue is 
completely soaked), heat gradually to 
the boiling point The coating becomes 
perfectly water-tight after 2 or 3 days, it 
IS not opaque, as the earthy body is lack- 
ing The glue causes the wood fibers 
to be firmly united It becomes in- 
soluble by the addition of bichromate 
of potash, under the influence of light 
Without this admixture a simple glue 
coat has formerly not been found satis- 
factory, as it dissolves if cleaned with 
water 

Durable House Paint. — I. — New 
houses should be primed once with pure 
linseed oil, then painted with a thin 
paint from white lead and chalk, and 
thus gradually covered The last coat 
is prepared of well-boiled varnish, white 
lead, and chalk The chalk has the 
mission to moderate the saponification 
of the linseed oil by the white lead 
Mixing colors such as ocher and black, 
which take up plenty of oil, materially 
assist m producing a durable covering 

H — Prime with zinc white and let 
this be succeeded by a coating with zinc 
chloride m glue water (size) The zinc 
oxide forms with the zinc chloride an 
oxy-chlonde of great hardness and 
glossy surface By admixture of pig- 
ments any desired shade may be pro- 
duced The zinc coating is indestruc- 
tible, dries quickly, does not peel, is free 
from the smell of fresh oil paint, and 
more than 5 per cent cheaper 

Ivory Coating for Smooth, Light Wood. 
— -In order to cover the articles, which 
may be flat or round, with this coating, 
thev must first be polished quite smootli 
and clean; then they are coated with 


thm, hot, white glue. When the coat is 
thoroughly diy, the glue is rubbed ofi 
again with fine glass paper The mass 
IS prepaied as follows Take 3 pounds 
(moie 01 less, accoiding to the number 
of ai tides) of the purest and best collo- 
dion, giind upon a clean grinding stone 
twice the quantity that can be taken up 
with the point of a knife of Kiems whit^ 
with enough good pale linseed oil as is 
necessary to guild the white smooth and 
fine Take a clean bottle, into which 
one-half of the collodion is poured, to 
this add the ground white, which can be 
lemoved clean from the stone by means 
of a good spatula and put in the bottle 
Add about 100 drops of linseed oil, and 
shake the mass till it looks like milk 

Now painting with this milky sub- 
stance may be commenced, using a fine 
hair pencil of excellent quality The 
pencil is not dipped in the large bottle, 
but a glass is kept at hand with an open- 
ing of about 1 inch, so as to be able to 
immeise the pencil quickly The sub- 
stance is not flowing like the alcohol 
lacquers, for which reason it may be put 
on thick, foi the ether, chiefly consti- 
tuting the mass, evaporates at once and 
leaves but a very thin film which becomes 
noticeable only after about 10 such 
applications have been made Shake 
the bottle well each time before filling 
the small glass, as the heavy Krems 
white IS veiy apt to sink to th#^ bottom of 
the bottle If it is observed that the 
substance becomes too thick, which may 
easily occur on account of the evapora- 
tion, a part of the remaining ether is 
added, to which m turn 30 to 40 drops 
of oil aie added, shaking it till the oil 
appears to be completely dissolved 

The operator must put on the mass 
m quick succession and rather thick 
After about 10 coats have been applied 
the work is allowed to rest several hours, 
then 3 or 4 coats of pure collodion, to 
which likewise several drops of oil have 
been added, are given Another pause 
of several hours having been allowed to 
intervene, application of the mass is once 
more begun 

When it is noticed that a layer of the 
thickness of paper has formed, the arti- 
cles, after drying thoroughly, should be 
softly rubbed off with very fine glass 
paper, after which they require to be 
wiped off well with a clean linen rag, so 
that no dust remains. Then coating is 
continued till the work seems serviceable. 

A few applications of pure collodion 
should be made, and when this has 
become perfectly hard, after a few 
hours, it can be rubbed down with a rag. 
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tripoli, and oil, and polislied by hand, 
like horn or ivory This work can be 
done only m a room which is entirely free 
from dust The greatest cleanliness 
must be observed 

MISCELLANEOUS RECIPES, PAINTS, 

ETC : 

Bathtub Paint — Take w^hite keg lead, 
tint to any desired color and then add, 
say, i- boiled oil (pure linseed) to J hard 
drying durable body varnish Clean the 
surface of the tub thoroughly before ap- 
plying the paint Benzine or lime wash 
are good cleaning agents Coat up un- 
til a satisfactorily strong, pure color is 
reached This will give good gloss and 
will also wear durably 

Coating for Name Plates — A durable 
coating for name plates in nurseries is 
produced as follows Take a woolen rag, 
saturate it with joiners’ polish, lay it 
into a linen one, and rub the wooden sur- 
face with this for some time Rub down 
with sandpaper and it can be written on 
almost like paper When all is dry, 
coat with dammar lacquer for better 
protection If the wood is to receive a 
coloi it is placed in the woolen rag before 
rubbing down, in this case chrome 
yellow 

To Keep Flies from Fresh Paint. — For 
the purpose of keeping flies and other 
insects away from tresnly painted sur- 
faces mi\ a little bay oil (laurel oil) with 
the oil paint, or place a receptacle con- 
taining same in the vicinity of the painted 
objects The pungent odor keeps off 
the flies 

Heat-Indicatmg Paint. — A heat-mdi- 
cating paint composed of a double iodide 
of copper and mercury was first dis- 
covered years ago by a German physi- 
cist At ordinary temperatures the 
paint is red, but when heated to 206° F 
It turns black Paper painted with this 
composition and waimed at a stove ex- 
hibits the change in a few seconds A 
yellow double iodide of silver and mer- 
cury is even more sensitive to heat, 
changing from yellow to dark red 

To Keep Liquid Paint in Workable 
Condition. — To prevent liquid paint 
which, for convenience sake, is kept in 
small quantities and flat receptacles, 
from evaporating and drying, give the 
vessels such a Siape that they can be 
placed one on top of the other without 
danger of falling over, and provide the 
under side with a porous mass — felt or 
very porous clay, etc. — which, if mois- 


tened, will retain the water for a long 
time Thus, in placing the dishes one 
on top of the other, a moist atmosphere is 
created around them, which will inhibit 
evaporation and drying of the paint A 
similar idea consists in producing covers 
with a tight outside and porous inside, 
for the purpose of covering up, during 
intermission in the wmrk, clay models 
and like objects which it is desired to 
keep soft In order to avoid the forma- 
tion of fungous growth on the constantly 
wet bottom, it may be saturated with 
non-volatile disinfectants, or with vola- 
tile ones if their vapors are calculated to 
act upon the objects kept underneath the 
cover If the cover is used to cover up 
oil paints, it is moistened on the inside 
with volatile oil, such as oil of turpentine, 
oil of lavender, or with alcohol 

Peeling of Paints. — For the preven- 
tion of peeling of new coatings on old oil 
paintings or lakes, the latter should be 
rubbed with roughly ground pumice 
stone, wet by means of felt rags, and to 
the first new coat there should be added 
fine spirit in the proportion of about 
of the thinning necessary for stir- 
ring (turpentine, oil, etc ) This paint 
dries well and has given good results, 
even in the most difficult cases The 
subsequent coatings are put on with the 
customary paint Fat oil glazes for 
graining are likewise mixed with spirit, 
whereby the cracking of the varnish 
coating is usually entirely obviated 

Pqlychrommg of Figures. — This paint 
consists of white wax, 1 part, and pow- 
dered mastic, 1 part, melted together 
upon the water bath and mixed with 
rectified turpentine The colors to be 
used are first ground stiffly in turpentine 
on the grinding slab, and worked into 
consistency with the above solution. 

Priming Coat for Water Spots — A 
good way to remove ram spots, or such 
caused by water soaking through ceilmgs, 
has been employed with good results 
Take unslaked white lime, dilute with al- 
cohol, and paint the spots witli it. When 
the spots are dry — which ensues quickly, 
as the alcohol evaporates and the lime 
forms a sort of msulatmg layer — one can. 
proceed pamtmg with size color, and the 
spots wiU not show thiough again. 

TIRE PRESERVING PAINT: 

Mix thoroughly: 2 pounds Lmseed Oil; 
2 pounds Petroleum; 1 pound Cottonseed 

Then to this mixture add just enough 
dry white lead to give it a color similar 
to a new tire 
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PAINT REMOVERS: 

See Cleaning Compounds 

PALLADIUM ALLOYS: 

See Alloys 

PALLADIUMIZING: 

See Plating 

PALMS, THEIR CARE. 

Instead of washing the leaves of palms 
with water, many florists employ a mix- 
ture of milk and water, the object being 
to prevent the formation of disfiguring 
brown stains 


Paper 


Paper Pads (see also Adhesives, under 
Glue) 

I. — Glue ounces 

Glycerine 8 ounces 

Water, a suflScient quantity 
Pour upon the glue more than enough 
water to cover it and let stand for several 
hours, then decant the greater portion of 
the water; apply heat until the glue is 
dissolved, and add the glycerine If the 
mixture is too thick, add more water. 


IL~~Glue 
Alum 
Acetic acid 
Alcohol 
Water 


6 ounces 
30 grains 
J ounce 
li ounces 
6| ounces 


Mix all but the alcohol, digest on a 
water bath till the glue is dissolved, allow 
to cool, and add the alcohol 


Papier Mach6 — The following are the 
ingredients necessary to make a lump of 
papier mache a little larger than an ordi- 
nary baseball and weighing 17 ounces 
Wet paper pulp, dry paper, 1 ounce, 
water, 3 ounces, 4 ounces (avoirdupois), 
dry plaster Pans, 8 ounces (avoirdupois) , 
hot glue, i gill, or 4 J tablespoonfuls. 

While the papei pulp is being pre- 
pared, melt some best Irish glue in the 
glue pot and make it of the same thick- 
ness and general consistency as that used 
by cabinet makers On taking the paper 
pulp from the water squeeze it gently, 
but do not try to dry it. Put m a 
bowl, add about 3 tabiespoonfuls of 
the hot glue, and stir the mass up into a 
soft and very sticky paste Add the 
plaster of Pans and mix thoroughly. 
By the time about 3 ounces of the 
piaster have been used, the mass is so dry 
aiid thick that it can hardly be worked 

I ld the remainder of the glue, work 
up again until it becomes sticky once 
ore, and then add the remainder of 
e plaster Squeeze it vigorously through 


the fingers to thoroughly mix the mass, 
and work it until tree from lumps* 
finely kneaded and sticky enough to ad 
here to the suiface of a planed board 
If it is too dry to stick fast add a few 
drops of eithei glue or watei, and work 
it up again When the paper pulp is 
pool and the mache is inclined to be 
lumpy, lay the mass upon a smooth 
board, take a hammer and pound it hard 
to giind it up fine 

If the papier mache is not sticky enough 
to adhere firmly to whatever it is lubbed 
upon. It IS a failure, and requires more 
glue ^ In using it the mass should be 
kept in a lump and used as soon as 
possible after making Keep the sur- 
face of the lump moist by means of a wet 
cloth laid over it, for if you do not, the 
surface will dry rapidly If it is to be 
kept overnight, or longer, wrap it up m 
several thicknesses of wet cotton cloth, 
and put under an inverted bowl If it 
is desired to keep a lump for a week, to 
use daily, add a few drops of glycerine 
when making, so that it will dry more 
slowly 

The papier mache made according to 
this formula has the following qualities. 
When tested by rubbing between the 
thumb and finger; it was sticky and cov- 
ered the thumb with a fine coating 
(Had it left the thumb clean, it would 
nave been because it contained too 
much water ) When rubbed upon a 

E ane of glass it sticks tightly and drjcs 
aid in 3 hours without crackuig, and 
can only be removed with a knife. 
When spread in a layer as thm as writing 
paper it dries in half an hour A mass 
actually used dried hard enough to coat 
with wax in 18 hours, and, without 
cracking, became as hard as wood, yet 
a similar quantity wrapped in a wet cloth 
and placed under an inverted bowl kept 
soft and fit for use for an entire week 

^ Parchment Paper. — I — Dip white un- 
sized paper for half a minute in strong 
sulphuric acid, specific gravity, 1 84^, 
and afterwards in water containing a 
little ammonia. 

II — Plunge unsized paper for a few 
seconds into sulphuric acid diluted with 
half to a quarter its bulk of water (this 
solution being of the same temperature 
as the air), and afterwards wash with 
weak ammonia 

Razor Paper. — I — Smooth unsized 
paper, one of the surfaces of which, 
while m a slightly damp state, has been 
rubbed over with a mixture of calcined 
peroxide of iron and emery, both in im- 
palpable powder. It is cut up into 
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pieces (about 5xS mcbes), and sold m 
packets Used to wipe the razor on, 
which thus does not require stropping 

II — From emery and quartz (both in 
impalpable powder), and paper pulp 
(estimated m the dry state), equal parts, 
made into sheets of the thickness of 
drawing paper, by the ordinary process. 
For use, a piece is pasted on the strop 
and moistened with a little oil. 

Safety Paper. — White paper pulp 
mixed with an equal quantity of pulp 
tinged with any stain easily affected by 
chlorine, acids, alkalies, etc , and made 
into sheets as usual, serves as a safety 
paper on which to write checks or the 
like Any attempt to wash out the writ- 
ing affects the whole surface, showing 
plainly that it has been tampered with 

Tracing Paper. — Open a quire of 
smooth, unsized white paper, and place 
it flat upon a table Apply, with a clean 
sash tool to the upper surface of the first 
sheet, a coat of varnish made of equal 
parts of Canada balsam and oil of tur- 
pentine, and hang the prepared sheet 
across the line to dry, repeat the opera- 
tion on fresh sheets until the proper 
quantity is finished If not sufficiently 
transparent, a second coat of varnish 
may be applied as soon as the first has 
become quite dry. 

Strength.ened Filter Paper.— -When or- 
dinary filter paper is dipped into nitric 
acid (specific gravity, 1 42), thoroughly 
washed and dried, it becomes a tissue of 
remarkable properties, and one that de- 
serves to be better known by chemists 
and pharmacists. It shrinks somewhat 
in size and in weight, and gives, on burn- 
ing, a diminished ash. It yields no ni- 
trogen, nor does it m the slightest man- 
ner affect liquids It remains perfectly 
ervious to liquids, its filtering properties 
eing in no wise affected, which, it is 
needless to say, is very different from 
the behavior of the same paper ‘*parch- 
mented*" by sulphuric acid It is as 
supple as a rag, yet may be very roughly 
handled, even when wet, without tearing 
or giving way. These qualities make it 
very valuable for use in filtration under 
pressure or exhaust It fits closely to the 
funnel, upon which it may be used direct, 
without any supports, and it thus pre- 
vents undue access of air As to strength, 
it IS increased upward of 10 times A 
strip of ordinary white Swedish paper, 
i 01 an inch wide, will sustain a load of 
from i to f of a pound avoirdupois, ac- 
cording to the quality of the paper A 
similar strip of the toughened paper 


broke, in 3 trials, with 5 pounds, 7 ounces, 
and 3 drachms, 5 pounds, 4 ounces, and 
36 grains; and 5 pounds, 10 ounces re- 
spectively These are facts that deserve 
to be better known than they seem to be 
to the profession at large. 

Blotting Paper. — A new blotting paper 
which will^ completely remove wet as 
well as dry ink spots, after moistening the 
paper with water, is produced as follows: 
Dissolve 100 parts of oxalic acid m 400 
parts of alcohol, and immerse porous 
white paper in this solution until it is 
completely saturated Next hang the 
sheets up separately to dry over threads. 
Such paper affords great advantages, 
but in its characteristic application is 
serviceable for ferric inks only, while 
aniline ink spots cannot be removed with 
it, after drying 

Carbon Paper. — Many copying papers 
act by virtue of a detachable pigment, 
which, when the pigmented paper is 
placed between two sheets of white paper, 
and when the uppermost paper is writ- 
ten on, transfers its pigment to the lower 
white sheet along lines which correspond 
to those traced on the upper paper, and 
therefore gives an exact copy of them on 
the lower paper 

The pigments used are fine soot or 
ivory black, indigo carmine, ultramarine, 
and Pans blue, or mixtures of them. 
The pigment is intimately mixed with 
grain soap, and then rubbed on to thin 
but strong paper with a stiff brush. 
Fatty oils, such as linseed or castor oil, 
may be used, but the grain soap is pref- 
erable Graphite is frequently used 
for black copying paper. It is rubbed 
into the paper with a cotton pad until a 
uniform light-gray color results. All 
superfluous graplute is then carefully 
brushed off 

It is sometimes desired to make a copy- 
ing paper which will produce at the same 
time a positive copy, which is not required 
to be reproduced, and a negative or re- 
versed copy from which a number of 
direct copies can be taken Such papw, 
IS covered on one side with a manifoldm^ 
composition, and on the other with 
simple copying composition, and is us^e 
between 2 sheets of paper with the m^3^, 
folding side undermost 

The manifolding composition is made 
by mixing 5 ounces of printers’ ink with 
40 of spirits of turpentine, and then mix- 
ing it with a fused mixture of 40 ounces 
of tallow and 5 ounces of stearine Wh^ 
the mass is homogeneous, 30 ounces ^ 
the finest powdered protoxide of iron, 
first mixed with 15 ounces of pyrogafiic 
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acid and 5 ounces of gallic acid, are 
stirred in till a perfect mixture is ob- 
tained This mass will give at least 50 
copies on damp paper in the ordinary 
way The copying composition for the 
other side of the prepared paper consists 
of the following ingredients 

Printers" ink 5 parts 

Spirits of tuipeniine 40 parts 

Fused tallow 30 parts 

Fused wax 3 parts 

Fused rosin parts 

Soot 20 parts 

It goes without saying that rollers or 
stones or other hard mateiials may be 
used for the purpose under consideration 
as well as paper The manifolding 
mass may be made blue with indigotm, 
red with magenta, or violet with methyl 
violet, adding 30 ounces of the chosen 
dye to the above quantities of pigment 
If, however, they are used, the oxide of 
iron and gallic acids must be replaced by 
20 ounces of carbonate of magnesia 
Celloidm Paper. — Ordinary polished 
celluloid and celloidm paper are dif- 
ficult to write upon with pen and ink 
If, however, the face is rubbed ovei with 
a chalk crayon, and the dust wiped off 
with a clean rag, writing becomes easy 
Cloth Paper. — This is prepared by 
covering gauze, calico, canvas, etc , with 
a surface of paper pulp m a Foudrinier 
machine, and then finishing the com- 
pound sheet in a nearly similar manner 
to that adopted for ordinary paper 
Drawing Paper. — The blue drawing 
paper of commerce, which is frequently 
employed for technical drawings, is not 
very durable For the production of a 
serviceable and strong drawing paper, 
the following process is recommended 
Mix a solution of 

Gum arabic 2 parts 

Ammonia iron citrate 3 parts 

Tartaric acid 2 parts 

Distilled water 20 parts 

After still adding 4 parts of solution of 
ammonia with a solution of 

Potassium ferricyanide 2 5 parts 
Distilled water 10 0 parts 

allow the mixture to stand in the dark 
half an hour. Apply the preparation on 
the paper by means of a soft brush, m ar- 
tificial light, and dry in the dark Next, 
expose the paper to light until it appears 
dark Molet, place in water for 10 seconds, 
air a short time, wash with water, and 
finally dip m a solution of 

Fau de javelle 50 parts 

Distilled water . 1,000 parts 

until it turns dark blue. 


Filter Paper. — This process consists in 
dipping the paper in nitric acid of 1 433 
specific gravity, subsequently washing it 
well and drying it The paper there- 
by acquires advantageous qualities It 
shrinks a little and loses m weight, while 
on burning only a small quantity of ash 
remains It possesses no tiaces of nitro- 
gen and does not in any way attack the 
liquid to be filtered Withal, this paper 
remains perfectly pervious for the most 
varying liquids, and its filtering capacity 
IS m no wise impaired It is difficult to 
tear, and still elastic and flexible like 
linen It clings completely to the funnel 
In general it may be said that the 
strength of the filtering paper thus 
treated increases 100 per cent 

Fireproof Papers. — I — Ammonium 
sulphate, 8 parts, by weight, boracic 
acid, 3 parts, borax, 2 parts, water, 100 
parts The temperature should be about 
122° F 

II — For paper, either printed or un- 
prmted, bills of exchange, deeds, books, 
etc , the following solution is recom- 
mended Ammonium sulphate, 8 parts, 
boracic acid, 3 parts, sodium borate, 
1 7 paits, water, 10,000 parts The so- 
lution IS heated to 122° F , and may be 
used when the paper is manufactuied 
As soon as the paper leaves the machine 
it IS passed through this solution, then 
rolled over a warm cylinder and dried 
If printed or in sheets, it is simply im- 
mersed in the solution, at a temperature 
of 122° F , and spread out to dry, finally 
pressed to restore the luster 

Hydrographic Paper. — This is paper 
which may be written on with simple 
water or with some colorless liquid hav- 
ing the appearance of water 

I — A mixture of nut galls, 4 parts, and 
calcined sulphate of iron, 1 part (both 
perfectly dry and reduced to very fine 
powder), is rubbed over the suiface of 
the paper, and is then forced into its 
pores by powerful pressure, after which 
the loose portion is brushed off The 
writing shows black when a pen dipped 
in water is used 

II — A mixture of persulphate of iron 
and feirocyanide of potassium may be 
employed as in formula I This writes 
blue 

Iridescent Paper, — Sal ammoniac and 
sulphate of indigo, of each 1 part, 
sulphate of iron, 5 parts; nut galls, 8 
parts, gum arable, J- part Boil them in 
water, and expose the paper washed 
with^ the liquid to (the fumes of) am' 
monia. 
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Lithographic Paper. — I — Starch, 6 
ounces, gum arable, 2 ounces, alum, 1 
ounce Make a strong solution of each 
separately, in hot water, mix, strain 
through gauze, and apply it while still 
warm to one side of leaves of paper, with 
a clean painting brush or sponge, a sec> 
ond and a third coat must be given as 
the preceding one becomes dry. The 
paper must be, lastly, pressed, to make 
it smooth 

II — Give the paper 3 coats of thin 
size, 1 coat of good white starch, and 1 
coat of a solution of gamboge m water, 
the whole to be applied cold, with a 
sponge, and each coat to be allowed to 
dry before the other is applied The 
solutions should be freshly made 

Lithographic paper is written on with 
lithographic ink The writing is trans- 
ferred simply by moistening the back of 
the paper, placing it evenly on the stone, 
and then applying pressure A reversed 
copy IS obtained, which, when printed 
from, yields corrected copies resembling 
the original writing or drawing In this 
way the necessity of executing the writ- 
ing or drawing in a reversed direction is 
obviated 

lyrARBLIIIG PAPER FOR BOOKS. 

Provide a wooden trough 2 inches deep 
and the length and width of any desired 
sheet, boil in a brass or copper pan a 
quantity of linseed and water until a 
thick mucilage is formed, strain it into 
a trough, and let cool, then grind on a 
marble slab any of the following colors 
in small beer. 

For Blue — Prussian blue or indigo 
Red. — Rose pink, vermilion, or drop 
lake 

Yellow — King’s yellow, yellow ocher, 
etc 

White. — Flake white 
Black, — Burnt ivory or lampblack 
Brown — Umber, burnt, terra di 
sienna, burnt. 

Black mixed with yellow or red also 
makes brown 

Green. — Blue and yellow mixed 
Orange — Red and yellow mixed 
Purple. — Red and blue mixed 
For each color have two cups, one for 
the color after grinding, the other to mix 
it with ox gall, which must be used to 
thin the colors at discretion If too 
much gall is used, the colors will spread. 
When they keep their place on the sur- 
face of the trough, when moved with a 
quill, they are fit for use All things m 


readiness, the colors are successively 
sprinkled on the surface of the mucilage 
in the trough with a brush, and are waved 
or drawn about with a quill or a stick, 
according to taste When the design is 
]ust formed, the book, tied tightly be- 
tween cutting boards of the same size, is 
lightly pressed with its edge on the sur- 
face of the liquid pattern, and then with- 
drawn and dried The covers may be 
marbled m the same way, only letting the 
liquid colors run over them In mar- 
bling paper the sides of the paper are gent- 
ly applied to the colors in the trough 
The film of color m the trough may be as 
thin as possible, and if any remains after 
the marbling it may be taken off by ap- 
plying paper to it before you prepare 
for marbling again. To diversify the 
effects, colors are often mixed with a 
little sweet oil before sprinkling them on, 
by which means a light halo or circle 
appears around each spot 

WATERPROOF PAPERS. 

I — Wall papers may be easily ren- 
dered washable, either before or after 
they are hung, by preparing them in the 
following manner Dissolve 2 parts of 
borax and 2 parts of shellac in 24 parts 
of water, and strain through a fine doth. 
With a brush or a sponge apply this to 
the surface of the paper, and when it is 
dry, polish it to a high gloss with a soft 
brush Thus treated the paper may be 
washed wuthout fear of removing the 
colors or even smearing or blurring 
them 

II — This is recommended for drawing 
paper. Any kind of paper is lightly primed 
with glue or a suitable binder, to which a 
finely*powdered inorganic body, such as 
zinc white, chalk, lime, or heavy spar, as 
well as the desired coloring matter for the 
paper, are added Next the paper thus 
treated is coated with soluble glass — 
silicate of potash or of soda — to which 
small amounts oi magnesia have been 
admixed, or else it is dipped into this 
mixture, and dried for about 10 days in 
a temperature of 77 ° F Paper thus 
prepared can be written or drawn upon 
with lead pencil, chalk, colored crayons, 
charcoal, India ink, and lithographic 
crayon, and the writing or drawing may 
be washed off 20 or more times, entirely 
or partly, without changing the paper 
materially It offers the convenience 
that anything may be readily and quickly 
removed with a moist sponge and imme- 
diately corrected, since the washed places 
can be worked on again at once. 

Wax Paper. — I — Place cartridge paper, 
or strong writmg paper, on a not iron 
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E late, and rub it well with a lump of 
eeswax Used to form extempora- 
neous steam or gas pipes, to cover the 
joints of vessels, and to tie over pots, etc 
II — For the production of waxed or 
ceresme paper, saturate ordinary paper 
with equal parts of steanne and tallow or 
ceresme If it is desired to apply a 
business stamp on the paper before sat- 
uration and after stamping, it should be 
dried well for 24 hours, so as to prevent 
the amline color from spreading 

Wrapping Paper for Silverware. — 
Make a solution of 6 parts of sodium 
hydrate in sufficient water to make it 
show about 20° B (specific gravity, 1 60) 
To it add 4 parts zinc oxide, and boil 
together until the latter is dissolved 
Now add sufficient water to reduce the 
specific gravity of the solution to 1 075 
(10° B ). The bath is noW ready for 
use Dip each sheet separately, and 
hang on threads stretched across the 
room, to dry Be on your guard against 
dust, as particles of sand adhering to the 
paper will scratch the ware wrapped in it 
Ware, either plated or silver, wrapped m 
this paper, will not blacken. 

Varnished Paper. — Before proceeding 
to varnish paper, card- work, pasteboard, 
etc , it is necessary to give it 2 or 3 coats 
of size, to prevent the absorption of the 
varnish, and any injury to the color or 
design The size may be made by dis- 
solving a little isinglass in boiling water, 
or by boiling some clean parchment cut- 
tings until they form a clear solution 
This, after being strained through a 
piece of clean muslin, or, for very nice 
purposes, clarified with a little white 
of egg, is applied by means of aP small 
clean brush called by painters a sash 
tool A light, delicate touch must be 
adopted, especially for the first coat, lest 
the ink or colors be started or smothered 
When the prepared surface is quite dry 
it may be varnished 

Impregnation of Papers with Zapon 
Varnish. — For the protection of impor- 
tant papers against the destructive in- 
fluences of the atmosphere, of water 
fungi, and light, but especially against 
the consequences of the process of 
molding, a process has been introduced 
under the name of zapon inprcgsi, hoii 
^ The zaponizing may be cmi .led or I by 
dipping I he pn pci ^ 1 1 zapon or by coating 
Ihcin V, itli il h\ m(‘c ns of a brush or pen- 
cil. Sometimes the purpose may also be 
reached by dripping or sprinkling it on, 
but in the majority of cases a painting 
of the sheets will be the simplest method 


Zapon in a liquid state is highly in, 
flammable, for which reason during the 
application until the evaporation of the 
solvent, open flames and fires should be 
kept away from the vicinity When the 
drying is finished, which usually takes a 
few hours where both sides are coated, 
the zapomzed paper does not so easily 
Ignite at an open flame any moie or at 
least not more readily than non-im-, 
pregnated paper For coating with and 
especially for dipping in zapon, a con- 
trivance which effects a convenient sus- 
pension and dripping off with collection 
of the excess is of advantage 

The zapon should be thinned accord- 
ing to the material to be treated Fee- 
bly sized papers are coaled with ordinary, 

1 e , undiluted zapon. For dipping pur- 
oses, the zapon should be mixed with a 
fluent, if the paper is hard and well 
sized The weaker the sizing, the more 
careful should be the selection of the 
zapon 

Zapon to be used for coating purposes 
should be particularly thick, so that it 
can be thinned as desired Unsized 
papers require an undiluted coating 

The thick variety also furnishes an 
excellent adhesive agent as cement for 
wood, glass, porcelain, and metals 
which IS insoluble in cold and hot water, 
and binds very firmly Metallic sur- 
faces coated with zapon do not oxidize or 
alter their appearance, since the coating 
is like glass and only forms a very thin 
but firmly adhering film, which, if ap- 
plied on pliable sheet metal, does not 
crack on bending 

For the preparation of zapon the fol- 
lowing directions are given Pour 26 
parts of acetone over 2 parts of colorless 
celluloid waste — obtainable at the cellu- 
loid factories — and let stand several days 
in a closed vessel, shaking frequently, 
until the whole has dissolved into a clear, 
thick mass Next admix 78 parts of amyl 
acetate and completely claiify the zapon 
varnish by allowing to settle forweeks 

Slate Parchment. — Soak good paper 
with Imseed-oil varnish (boiled oil) and 
apply the following mass, mentioned be- 
low, several times in succession Copal ^ 
varnish, 1 part, by weight, turpentine 
oil, 2 parts, finest spnnkli.m -c' <1 1 p.i I, , 
powdered glass, 1 part, i ri^ 

used for slates, 2 parts, and lampblack,. 

1 part, intimately mixed together, and^ 
repeatedly ground very fine After^^ 
drying and hardening, the plates can be 
written upon with lead or slate pencils 

Paper Floor Covenng. — The floc^ 4| 
carefully cleaned, and all holes 
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cracks are filled up witk a mass which 
is prepared by saturating newspapers 
witli a paste that is made by mixing 
thoroughly 17f ounces wheat flour, 
3 17 quarts water, and 1 spoonful of 
pulveiized alum The floor is coated 
with this paste throughout, and covered 
with a layer of manilla paper, or other 
strong hemp paper If something very 
durable is desired, paint the paper layer 
with the same paste and put on another 
layer of paper, leaving it to dry thor- 
oughly Then apply another coat of 
paste, and upon tms place wall paper of 
any desired kind In order to protect 
the wall paper from wear, give it 2 or 
more coats of a solution of S^- ounces 
white glue in 2 11 quarts hot water, allow 
them to dry, and finish the job with a 
coating of hard oil varnish 

METALLIC PAPER. 

This paper, made by transferring, past- 
ing, or painting a coating of metal on 
ordinary paper, retains a comparatively 
dull and dead appearance even after 
glazing or polishing with the burnisher 
or agate Galvanized or electroplated 
metal paper, on the other hand, in which 
the metal has penetrated into the most 
minute pores of the paper, possesses an 
extraordinarily brilliant polish, fully 
equal to that of a piece of compact 
polished metal It is much more ex- 
tensively used than the kind first men- 
tioned 

The following solutions are recom- 
mended for making ‘‘galvanized” metal 
paper 

I — For silver paper. Twenly parts 
argento-cyanide of potassium; 13 parts 
cyanide of potassium; 980 parts water 

II — For gold paper: Four parts auro- 
cyanide of potassium, 9 parts cyanide of 
potassium; 900 parts water. 

Moth. Paper. — 

Naphthalene 4 ounces 

ParaflSne wax 8 ounces 

Melt together and while warm paint 
unsized paper and pack away witn the 
goods 

Lead Paper. — Lay rough drawing 
paper (such as contains starch) on an 
8 per cent potassium iodide solution. 
After a moment take it out and dry. 
Next, in a dark room, float the paper 
face downward on an 8 per cent lead ni- 
trate solution This sensitizes the paper. 

again. The paper is now ready for 
printing This process should be car- 
ried on till all the detail is out in a grayish 
color. Then develop m a 10 per cent 


ammonium chloride solution The tones 
obtained are of a fine blue black. 

Aluminum Paper. — Aluminum paper 
is not leaf aluminum, but real paper 
glazed with aluminum powder It is 
said to keep food materials fiesh The 
basic material is artificial parchment, 
coated with a solution of rosm m alcohol 
or ether After drying, the paper is 
warmed until the rosin has again sof- 
tened to a slight degree The aluminum 
powder is dusted on and the paper then 
placed under heavy pressure to force 
the' powder firmly into it The metallic 
coating thus formed is not affected by 
air or greasy substances 


PAPER (ANTI-RUST) FOR NEEDLES; 
See Rust Preventives 

PAPER CEMENTS: 

See Adhesives 

PAPER DISINFECTANT: 

See Disinfectants. 

PAPER, FIREPROOF: 

See Fireproofing 

PAPER, FROSTED; 

See Glass (Frosted) 

PAPER ON GLASS, TO AFFIX: 

See Adhesives, under Water-Glass Ce- 
ments. 

PAPERS, IGNITING: 

See Pyrotechnics. 

PAPER ON METALLIC SURFACES. 
PASTING; 

See Adhesives. 

PAPER AS PROTECTION FOR IRON 
AND STEEL: 

See Rust Preventives. 

PAPERH ANGERS’ PASTES: 

See Adhesives. 

PAPER, PHOTOGRAPHIC: 

See Photography. 

PAPER VARNISHES: 

See Varnishes. 

PAPER WATERPROOFING; 

See Waterproofing. 

PAPIER MACHE: 

See Paper. 

PARAFFINE: 

Rendering ParaflSne Transparent.-^ 
A process for rendering paraffine and its 
mixtures with other bodies (cexesine, etc.) 
used in the manufacture of transj^rent 
candles consists essentially m adding a 
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naphthol, particularly bcta-naphthol, to 
the material which is used tor the manu- 
facture of the candles, tapers, etc The 
quantity added vanes according to the 
material and the desired eliect One 
suitable mixture is made by heating 100 
parts of paraffine and 2 parts of beta- 
naphthol at 175° to 195° F The maleiial 
can be colored m the ordinary way 

Removal of Dirt from Paraffine. — Fil- 
tration through felt will usually lernove 
particles of foreign matter fiom paraf- 
fine It may be necessary to use a layer 
of fine sand or of infusorial earth * If 
discolored by any soluble matter, tiy 
freshly heated animal charcoal To keep 
the paraffine fluid, if a large quantity is 
to be handled, a jacketed funnel will be 
required, either steam or hot water being 
kept m circulation in the jacket 

Paraffine Scented Cakes. 

Paraffine, 1 ounce, white petrolatum, 
^ ounces, hehotropin, 10 grains, oil of 
bergamot, 5 diops, oil of lavendei, 5 drops, 
oil of cloves, 2 drops Melt the fiist twm 
substances, then add the next, the oils 
last, and stir all until cool After settling 
cut into blocks and wrap in tin foil This 
IS a disseminator of perfume It per- 
fumes where it is rubbed It kills moths 
and perfumes the wardrobe It is used 
by rubbing on cloth, clothes, and the 
handkerchief 


PARCHMENT AND PARCHMENT 
PAPER: 

See Paper. 

PARCHMENT CEMENT: 

See Adhesives. 

PARCHMENT PASTE: 

See Adhesives 

PARE AITS: 

See Ice Creams 

PARFAIT D^AMOUR CORDIAL: 

See Wines and Liquors 

PARIS GREEN: 

See Pigments. 

PARIS RED: 

See Pohshes- 

PARIS SALTS: 

See Disinfectants. 

PARISIAN CEMENT: 

See Adhesives 

PASSE-PARTOHT FRAMING. 

It is hardly correct to call the passe- 
par out a frame, as it is merely a binding 


togcthci of the pi lilt, the glass, and the 
backing with a nanow edge of paper, 
This simple airangement lends to the 
picture wlicn complete a much greater 
finish and a moie impoitant appearance 
than might be anticipated 

In legard to the making of a passe- 
partout frame, the first thing is to decide 
as to the width of the mount or matt to be 
used In some eases, of course, the 
punt IS flamed with no mount being visi- 
ble, but, unless the pictuie is of large 
size, it will usually be found more be- 
coming to have one, especially should 
the wall papei be of an obtrusive design 
When the print and mount aie both 
neatly trimmed to the desired size, pro- 
cure a piece of clear white picture glass- 
most amateur framers will have dis« 
covered that theic is a variance m the 
quality of this — and a piece oi stout card- 
boaid, both of exactly the same dimen- 
sions as the pietuie Next picpare or 
buy the paper to be used tor bmcling the 
edges togcthci Tins may now be 
bought at most all slationciy stoies m a 
great variety of colois If it is piepared 
at home a greatoi choice of colois is 
available, and it is by no means a diffi- 
cult task with care and shaip scissors. 
The tint should be chosen to haimonize 
with the print and the mount, taking also 
into consideration the piobable sur- 
roundings — brown foi photogiaphs of 
brown tone, dark giay for black, pale 
gray for lighter tones; dark green is also 
a good color. All stationers keep col- 
ored papers suitable for the purpose, 
while plain wall papers or thin brown 
paper answers equally well 

Cut the paper, ruling it carefully, into 
even strips an inch wide, and then into 
four pieces, two of them the exact length 
of the top and bottom of the frame, and 
the other two half an inch longer than 
the two sides Make sure that the print 
is evenly sandwiched between the glass 
and the back. Cut some tiny strips of 
thin court-plaster, and with these bind the 
corners tightly together Brush over the 
two larger pieces of paper with mount- 
ant, and with them bind lightly together 
the three thicknesses — print, glass, and 
cardboard — allowing the paper to pro- 
ject over about a third of an inch on 
the face side, and the ends which were 
left a little longer must be neatly turned 
over and stuck at the back Then, in 
the same manner, bind the top and hot-, 
tom edges together, mitering the corners 
neatly 1 

It ^ should ^ not be forgotten, before 
binding the ledges together, to make two 
slits in the fardboard back for the pur- 
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E ose of inserting little brass hangers, 
aving flat ends like paper fasteners, 
which may be bought for the purpose, 
or, where these are not available, two 
narrow loops of tape may be used in~ 
stead, sticking the ends firmly on the 
inside of the cardboard by means of a 
httle strong glue 

These are the few manipulations 
necessary for the making of a simple 
passe-partout frame, but there are num- 
berless variations of the idea, and a great 
deal of variety may be obtained by means 
of using different mounts Brown paper 
answers admirably as a mount for some 
subjects, using strips of paper of a darker 
shade as binding A not too obtrusive 
design in pen and ink is occasionally 
drawn on the mount, while a more am- 
bitious scheme is to use paint and brushes 
in the same way An ingenious idea 
which suits some subjects is to use a piece 
of hand-blocked ^vall paper as a mount. 

PARQUET POLISH: 

See Polishes. 

PASTES: 

See Adhesives for Adhesive Purposes 

Pastes, Razor. — I — From jewelers’ 
rouge, plumbago, and suet, equal parts, 
melted together and stirred until cold 
II — From prepared putty powder 
(levigated oxide of tin), 3 parts; lard, 
^ parts, crocus martis, 1 part; triturated 
together 

III — Prepared putty powder, 1 ounce; 
powdered oxalic acid, ^ ounce, pow- 
dered gum, SO grams, make a stiff paste 
with water, quantity sufficient, and 
evenly and thinly spread it over the strop, 
the other side of which should be covered 
with any of the common greasy mixtures 
With very little friction this paste gives 
a fine edge to the razor, and its action is 
still further increased by slightly mois- 
tening it, or even breathing on it. Im- 
mediately after its use, the razor should 
receive a few turns on the other side of 
the strop 

PASTE FOR PAPER: 

See Paper. 

PASTES FOR POLISHING METALS: 

See Soaps 

PASTEBOAM CEMENT: 

See Adhesives. 

PASTEBOARD DEODORIZERS: 

See Household Formulas 


PASTILLES, FUMIGATING: 

See Fumigants 

PATINAS: 

See Bronzing and Plating 

PATENT LEATHER: 

See Leather 

PEACH EXTRACT: 

See Essences and Extracts. 

PEARLS, TO .CLEAN: 

See Cleaning Pieparations and Meth- 
ods 

PEGAMOID. 

Camphor, 100 parts, mastic, 100 
parts; bleached shellac, 50 parts, gun 
cotton, 200 parts, acetone, 200 parts; 
acetic ether, 100 parts, ethylic ether, 50 
paits 

PEN METAL: 

See Alloys 

PENCILS, ANTISEPTIC: 

See Antiseptics 

PENCILS FOR MARKING GLASS: 
See Etching, Frosted Glass, and Glass. 

PENS, GOLD: 

See Gold 

PEONY ROOTS, THEIR PRESERVA- 
TION. 

See Roots 


PERCENTAGE SOLUTION. 

Multiply the percentage by 5 , the prod- 
uct IS the number of grains to be added 
to an ounce of water to make a solution 
of the desired percentage This is cor- 
rect for anything less than 15 per cent. 


Perfumes 


DRY PERFtraSSS: 

Sachet Powders. — 

I — Orris root 

Lavender flowers 
Talcum . . - , . , 

Musk 

Terpinol 

II — Orange peel 
Orris rool 
Sandalwood 
Tonka . . . 

Musk ... 


6 ounces 
2 ounces 
4 drachms 
20 grains 
60 grains 

2 ounces 

1 ounce 

4 drachms 

2 drachms 
6 grains 
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Lavender Sachets. — 

I —“Lavender flowers 16 ounces 
Gum benzoin . 4 ounces 

Oil lavender S drachms 

II — Lavender flowers, 150 parts, 
orris root, 150 parts, benzoin, 150 paits; 
Tonka beans, 150 parts, cloves, 100 parts, 
‘‘Neugenwerz,” 50 parts; sandalwood, 
50 parts, cinnamon, 50 parts, vanilla, 50 
parts, and musk, J part All is bruised 
finely and mixed. • 

Violet Sachet. — 

Powdered orris root 500 parts 

Rice flour 250 parts 

Essence bouquet 10 parts 
Spring flowers ex- 
tract 10 parts 

Violet extract 20 parts 

Oil of bergamot 4 parts 

Oil of rose 2 parts 

Berated Talcum. — 

I — Purified talcum, 

N F. 2 pounds 

Powdered boric acid 1 ounce 

To perfume add the following 

Powered orris root 1 ] ounces 

Extract jasmine 2 drachms 

Extract musk . 1 drachm 

II — A powder sometimes dispensed 
under this name is the salicylated pow- 
der of talcum of the National Formulary, 
which contains in every 1,000 parts 30 

arts of salicylic acid and 100 parts of 

oric acid. 

Rose, — 

L — Cornstarch 9 pounds 

Powdered talc . 1 pound 

Oil of rose 80 drops 

Extract musk 2 drachms 

Extract jasmine . 6 drachms 

II. — Potato starch . 9 pounds 

Powdered talc 1 pound 

Oil rose , 45 drops 

Extract jasmine J ounce 

Rose Talc. — 

I.^ — -Powdered talc . . 5 pounds 

Oil rose . .50 drops 

Oil wintergreen . 4 drops 

Extract jasmine . 2 ounces 

II. — Powdered talc . 5 pounds 

Oil rose . . . 32 drops 

Oil jasmine ... 4 ounces 

Extract musk . . 1 ounce 

Violet Talc. — 

I.— Powdered talc . . . 14 ounces 

Powdered orris root*. 2 ounces 

Extract cassie ... J ounce 

Extract jasmine. ... | ounce 

Extract musk ... 1 drachm 


II — Starch . 5,000 parts 

Orris root 1,000 parts 

Oil of lemon 14 parts 

Oil of bergamot 14 parts 

Oil of clove 4 parts 

Smelling Salts. — I — Fill small glasses 
having ground stopper with pieces of 
sponge fiee from sand and saturate 
with a mixture of spirit of sal ammoniac 
(0 910), 9 parts, and oil of lavender, 1 
part Or else fill the bottles with small 
dice of ammonium sesquicarbonate and 
pour the above mixture over them 

II — Essential oil of lav- 
ender 18 parts 

Attar of rose 2 parts 

Ammonium car- 
bonate 480 parts - 

Violet Smelling Salts. — I — Moisten 
coarsely powdered ammonia carbonate, 
contained in a suitable bottle, with a 
mixture of concentrated tincture of 
orris root, 2J ounces, aromatic spirit 
of ammonia, 1 drachm, violet extract, 3 
drachms 

II — Moisten the carbonate, and add 
as much of the following solution as it 
will absorb Oil of on is, 5 minims; oil 
of lavender floweis, 10 minims, violet 
extract, 30 minims; stronger water of 
ammonia, 2 fluidounces 

To Scent Advertising Matter, etc — 
The simplest way of perfuming printed 
matter, such as calendars, cards, etc , is 
to stick them in strongly odorous sachet 
powder Although the effect of a strong 
perfume is obtained thereby, there is a 
large loss of powder, which clings to the 
punted matter Again, there are often 
little spots which are due to the essential 
oils added to the powder. 

Another way of perfuming, which is ^ 
used especially in France for scenting 
cards and other articles, is to dip them in 
very strong “extraits d’odcur,” leaving 
them therein for a few days Then the 
cards are taken out and laid between fil- 
tering paper, whereupon they are pressed 
vigorously, which causes them not only , 
to dry, but also to remain straight They 
remain under strong pressure uutil com- 
pletely dry 

Not all cardboard, however, can be 
subjected to this process, and in its 
choice one should consider the perfum- , 
ing operation to be conducted ^ Nor can 
the cards be glazed, since spirit dissolves' 
the glaze. It is also preferable to have/ 
lithographed text on them, since in 
case of ordinary printing the letters often, 
partly disappear or the colors ar^ 
changed ** 
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For pocket calendars, price lists, and 
voluminous matter containing more 
leaves than one, another process is 
recommended In a tight closet, which 
should be lined with tin, so that httle air 
can enter, tables composed of laths are 
placed on which nets stretched on frames 
are laid Cover these nets with tissue 
paper, and proceed as follows* On the 
bottom of the closet sprinkle a strongly 
odorous and reperfumed powder, then 
cover one net with the printed matter 
to be perfumed and shove it to the closet 
on the lath The next net again re- 
ceives powder, the following one printed 
matter, and so on until the closet is 
filled After tightly closing the doors, 
the whole arrangement is left to itself 
This process presents another advantage 
in that all sorts of residues may be em- 
ployed for scenting, such as the filters 
of the odors and infusions, residues of 
musk, etc. These are simply laid on the 
nets, and will thus impart their perfume 
to the printed matter 

Such a scenting powder is produced 
as follows* 

By weight 

Iris powder, finely 

ground 5,000 parts 

Residues of musk 1,000 parts 
Ylang-ylang oil. 10 parts 

Bergamot oil 50 parts 

Artificial musk 2 parts 

lonone 2 to 5 parts 

Tincture of benzoin 100 parts 
The powder may subsequently be 
employed for filling cheap sachets, etc. 

LIQUID PERFUMES: 

Coloring Perfumes. — Chlorophyll is a 
suitable agent for coloring liquid per- 
fumes green Care must be taken to pro- 
cure an article freely soluble in the raen- 
struum As found in the market it is 
prepared (m form of solutions) for use 
in liquids strongly alcoholic; in water 
or weak alcohol; and in oils. Aniline 
greens of various kinds will answer the 
same purpose, but in a trial of any one of 
these it must be noted that very small 
quantities should be used, as their tinc- 
torial power IS so great that liquids in 
which they are incautiously used may 
stain the handkerchief 

Color imparted by chlorophyll will be 
found fairly permanent, this term is a 
relative one, and not too much must be 
^ expected Colors which may suffer but 
little change by long exposure to diffused 
light may fade perceptibly by short ex- 
posure to llic direct light of the sun. 

Chlorophyll may be purchased or it 
may be preparcci as follows; Digest 


leaves of grass, nettles, spinach, or other 
green herb in warm water until soft, 
pour off the water and crush the herb to 
a pulp. Boil the pulp for a short time 
with a half per cent solution of caustic 
soda, and afterwards precipitate the 
chlorophyll by means ojf dilute hydro- 
chloric acid, wash the precipitate thor- 
oughly with water, press and dry it, and 
use as much for the solution as may be 
necessary Or a tincture made from 
grass as follows may be employed: 

Lawn grass, cut fine 2 ounces 
Alcohol 16 ounces 

Put the grass in a wide-mouthed bottle» 
and pour the alcohol upon it After 
standing a few days, agitating occasion- 
ally, pour off the liquid. The tincture 
may be used with both alcoholic and 
aqueous prepara'tions 

Among the anilines, spirit soluble 
malachite green has been recommended. 

A purple or violet tint may be pro- 
duced by using tincture of litmus or am- 
moniated cochineal coloring The for- 
mer is made as follows 

Litmus ounces 

Boiling water . . 16 ounces 

Alcohol . 3 ounces 

Pour the water upon the litmus, stir 
well, allow to stand for about an hour, 
stirring occasionally, filter, and to the 
filtrate add the alcohol. 

The aniline colors “Paris violeP* or 
methyl violet B may be similarly em- 
ployed. The amount necessary to pro- 
duce a desired tint must be worked out 
by experiment Yellow tints may best 
be imparted by the use of tincture of 
turmeric or saffron, fustic, quercitron, etc. 

If a perfumed spirit, as, for instance, 
a mouth wash, is poured into a wine- 
glassful of water, the oils will separate 
at once and spread over the surface of 
the water. This liquid^being allowed to 
stand uncovered, one oil after another 
will evaporate, according to the degree of 
its volatility, until at last the least vola- 
tile remains behind. 

This process sometimes requires weeks, „ 
and in order to be able to watch 
the separate phases of this evaporation^ 
correctly, it is necessary to use several 
glasses and to conduct the mixtures at 
certain intervals. The glasses must be 
numbered according to the day when set' 
up, so that they may be readily identified. 

If we assume, for example, that a 
mouth wash is to be examined, we may 
probably prepare every day for one 
week a mixture of about 100 grams of 
water and 10 drops of the respective 
liquid Hence, after a lapse of 7 da^« 
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means of charcoal When grain musk is 
used as an ingredient in liquid perfumes, 
first rub down with pumice stone, then 
digest in a little hot water for 2 or 3 hours; 
finally add to alcohol The addition of 
g or 3 minims of acetic acid will improve 
the odor and also prevent accumulation 
of NHa, Civet and ambergris should 
also be thoroughly rubbed down with 
some coarse powder, and transferred 
directly to alcohol. 

Seeds, pods, bark rhizomes, etc , 
should be cut up in small pieces or pow- 
dered 

Perfumes improve by storing It is a 
good plan to tie over the mouth of the 
containing vessel some fairly thick por- 
ous material, and to allow the vessd to 
stand for a week or two m a cool place, 
instead of corking at once 

It is perhaps unnecessary to add that 
as large a quantity as possible should be 
decanted, and then the residue filtered 
This obviously prevents loss by evapora- 
tion Talc or kieselguhr (amorphous 
SiOa) are perhaps the best substances to 
add to the filter m order to render liquid 
perfumes bright and clear, and more 
especially necessary in the case of aro- 
matic vinegars. 

The operations involved m making per- 
fumes are simple, the chief thing to be 
learned, perhaps, is to judge of the quality 
of materials. 

The term ‘‘extract,” when used in 
most formulas, means an alcoholic solu- 
tion of the odorous principles of certain 
flowers obtained by enfluerage, that is, 
the flowers are placed in contact with pre- 
pared grease wnich absorbs the odorous 
matter, and this grease is in turn macer- 
ated with alcohol which dissolves out the 
odor A small portion of the grease is 
taken up also at ordinary temperatures; 
this is removed by filtering the “ex- 
tract” while “chilled” by a freezing mix- 
ture The extracts can be either pur- 
chased or made directly from the pomade 
(as the grease is called). To employ the 
latter method successfully some experi- 
ence may be necessary 

The tinctures are made with 95 per 
cent deodorized alcohol, enough men- 
struum being added through the marc 
when filtering to bring the finished prep- 
aration to the measure of the menstruum 
origmally taken 

The glycerine is intended to act as a 
“fixing” agent — that is, to lessen the 
volatility of the perfumes. 

Tinctures for Perfumes. — 

a Ambergris, 1 part; alcohol, 96 per 
cent, 15 parts. 


h Benzoin, Sumatra, 1 part; alcohol, 
96 per cent, 6 parts 

c Musk, 1 part, distilled water, 25 
parts , spirit, 96 per cent, 25 parts 

d Musk, 1 part, spirit, 96 per cent, 
50 parts, for very oleiferous composi- 
tions 

e Peru balsam, 1 part in spirit, 96 
per cent, 7 parts , shake vigorously. 

f Storax, 1 part in spirit, 96 per cent, 
15 parts 

g Powdered Tolu balsam, 1 part; 
spirit, 96 per cent, 6 parts 

h Chopped Tonka beans, 1 part; 
spirit, 60 per cent, 6 parts, for composi- 
tions containing little oil 

t Chopped Tonka beans, 1 part; 
spirit, 96 per cent, 6 parts, for composi- 
tions containing much oil 

j Vanilla, 1 part, spirit, 60 per cent, 6 
parts, for compositions containing little 
oil 

Jc Vanilla, 1 part, spirit, 96 per cent, 
6 parts, for compositions containing 
much oil 

I Vanillin, 20 parts, spirit, 96 per 
cent, 4,500 parts 

m Powdered orris root, 1 part; spirit, 
96 per cent, 5 parts 

n Grated civet, 1 part in spirit, 96 per 
cent, 10 parts 

Bay Rum — Bay rum, or more prop- 
erly bay spirit, may be made from the oil 
with weaK alcohol as here directed 

I — Oil of bay leaves ... 3 drachms 

Oil of orange peel . J drachm 
Tincture of orange 

peel 2 ounces 

Magnesium carbon- 
ate . i ounce 

Alcohol 4 " pints 

Water . . 4 pints 

Triturate the oils with the magnesium 
carbonate, gradually adding the other 
ingredients previously mixed, and fil- 
ter 

The tincture of orange peel is used 
chiefly as a coloring for the mixture. 

Oil of bay leaves as found in the mar- 
ket varies in quality The most costly 
will presumably be found the best, and 
its use will not make the product ex- 
pensive It can be made from the best 
oil and deodorized alcohol and still sold 
at a moderate price with a good profit. 

Especial care should be taken to use 
only perfectly fresh oil of orange peel 
As IS well knov n, this oil deteriorates 
rapidly on exposure to the air, acquiring 
an odor similar to that of turpentine 
The oil should be kept in bottles of such 
size that when opened the contents can 
, be all used in a short time 
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II — Bay oil, 15 parts; sweet orange 
oil, 1 part, pimento oil, 1 part; spirit of 
wme, 1,000 parts; water, 750 parts; soap 
spirit or quillaia bark, ad libitum, 

III — Bay oil, 12 5 parts, sweet orange 
wl, 0 5 part, pimento oil, 0 5 part; spirit 
of wine, 200 parts, water, 2,800 parts, 
Jamaica rum essence,^ 75 parts; soap 

E owder, 20 parts, quillaia extract, 5 parts, 
orax, 10 parts; use sugar color. 

Colognes. — In making cologne water, 
the alcohol used should be that obtained 
from the distillation of wine, provided a 
first-class article is desired It is pos- 
sible, of course, to make a good cologne 
with very highly rectified and deodorized 
corn or potato spirits, but the product 
never ec^als that made from wine 
spirits. Possibly the reason for this lies 
m the fact that the latter always con- 
tains a varying amount of oenanthic 
ether. 


I — Oil of bergamot 

10 parts 

Oil of neroli 

15 parts 

Oil of citron 

5 parts 

Oil of cedrat 

5 parts 

Oil of rosemary 

1 part 

Tincture of am- 


bergris 

5 parts 

Tincture of ben- 


zoin , 

5 parts 

Alcohol . . . 

1,000 parts 

II — ^The following is 
'original” formula: 

stated to be 


Oil of bergamot 96 parts 

Oil of citron 96 parts 

Oil of cedrat . 96 parts 

Oil of rosemary 48 parts 

Oil of neroli 48 parts 

Oil of lavender 48 parts 

Oil of cavejla. 24 parts 

Absolute alcohol. 1,000 parts 
Spirit of rose- 
mary . 25,000 parts 


the 


II. — Alcohol, 90 per 

cent . . . 5,000 parts 

Bergamot oil . 220 parts 

Lemon oil . 75 parts 

Neroli oil . 20 parts 

Rosemary oil 5 parts 

Lavender oil, 

French 5 parts 

The oils are well dissolved in spirit 
and left alone for a few days with fre- 
quent shaking Next add about 40 parts 
of acetic acid and filter after a while. 


IV,— Alcohol, 90 per 

cent . . 5,000 parts 

Lavender oil, 

French . 35 parts 

Lemon oil 30 parts 


Portugallo oil 
Neroli oil 
Bergamot oil 
Petit grain oil 
Rosemary oil 
Orange water 


30 parts 
15 parts 
15 parts 
4 parts 
4 parts 
700 parts 


Cologne Spirits or Deodorized Alco- 
hol — This IS used in all toilet prepara- 
tions and perfumes It is made thus: 

Alcohol, 95 per cent 1 gallon 
Powdered unslaked 
lime 4 drachms 

Powdered alum 2 drachms 

Spirit of nitrous ether 1 drachm 

Mix the lime and alum, and add them 
to the alcohol, shaking the mixture well 
together, then add the sweet spirit of 
niter and set aside for 7 days, shaking 
occasionally; finally filter 


Florida Waters. — 

Oil of bergamot . 3 fluidounces 
Oil of lavender 1 fluidounce 
Oil of cloves . fluidrachms 

Oil of cinnamon 2| fluidrachms 
Oil of neroli .... J fluidrachm 
Oil of lemon 1 fluidounce 

Essence of jasmine 6 fluidounces 
Essence of musk . 2 fluidounces 
Rose water 1 pint 

Alcohol 8 pints 

Mix, and if cloudy, filter through mag- 
nesium carbonate. 


Lavender Water. — This, the most 
famous of all the perfumed waters, was 
originally a distillate from a mixture of 
spirit and lavender flowers This was 
the perfume Then came a compound 
water, or ‘‘palsy water,’’ which was in- 
tended strictly for use as a medicine, but 
sometimes containing ambergris and 
musk, as well as red sanders wood 
Only the odor of the old compound re- 
mains to us as a perfume, and this is the 
odor which all perfume compounders 
endeavor to hit. ^The most important 
precaution in making lavender water is 
to use well-matured oil of lavender. 
Some who take pride in this perfume use 
no oil which is less than 5 years old, and 
which has had 1 ounce of rectified spirit 
added to each pound of oil before being 
set aside to mature. After mixing, the 
perfume should stand for at least a 
month before filtering through gray fil- 
tering paper. This may be taken as a 
general instruction: 

I. — Oil of lavender IJ ounces , 

Oil of bergamot . . 4 drachma 

Essence ambergris . 4 drachjns? 

Proof spirit . . . . 3 pints « 
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15 grains 
ounces 
drachms 
I drachm 

ounces 
12 ounces 
5 pints 


II — English oil of laven- 
der 1 ounce 

Oil of bergamot 1 J drachms 

Essence of musk 

(No 2) J ounce 

Essence of amber- 
gris J ounce 

Proof spirit 2 pints 

III — English oil of laven- 
der J ounce 

Oil of bergamot 2 drachms 

Essence of amber- 
gris 1 drachm 

Essence of musk 

(No 1). S drachms 

Oil of angelica 2 minims 

Attar of rose . 6 minims 

Proof spirit . 1 pint 

IV. — Oil of lavender . 4 ounces 

Gram musk 15 grains 

Oil of bergamot 2i ounces 

Attar of rose . 1 1 drachms 

Oil of neroli _ J drachm 

Spirit of nitrous 

ether 2i ounces 

Triple rose water . 12 ounces 

Proof spirit. 5 pints 

Allow to stand 5 weeks before filtering. 

LIQUID PERFUMES FOR THE HAOT)- 
KERCHIEF, PERSON, ETC. : 

Acacia Extract. — 

French acacia 400 parts 

Tincture of amber 

(1 m 10) . . 3 parts 

Eucalyptus oil 0 5 parts 

Lavender oil 1 part 

Bergamot oil . 1 part 

Tincture of musk 2 parts | 

Tincture of orris root 150 parts | 
Spirit of wine, 80 per 

cent . . . 500 parts 

Bishop Essence. — 

Fresh green peel of 

unripe oranges 60 0 grams 
Cura 9 ao orange peel 180 0 grams 
Malaga orange peel 90 0 grams 
Ceylon cinnamon . 2 0 grams 

Cloves ... . 75 grams 

Vanilla . . 11 0 grams 

Orange flower oil 4 drops 

^irit of wine 1,500 0 grams 
Hungarian wine 720 0 grams 
A dark-brown tincture of pleasant taste 
and smell. 

Caroline Bouquet. — 

Oil of lemon . 15 minims 

Oil of bergamot ... 1 drachm 

Essence or rose . - . 4 ounces 

Essence of tuberose . 4 ounces 

Essence of violet . . 4 , ounces 

Tincture of orris ... 2 ounces 


0 5 parts 


15 minims 

1 drachm 
4 ounces 
4 ounces 
4 , ounces 

2 ounces 


Alexandra Bouquet. — 

Oil of bergamot SJ drachms 

Oil of rose geranium | drachm 
Oil of rose I drachm 

Oil of cassia 15 minims 

Deodorized alcohol 1 pint 

Navy Bouquet — 

Spirit of sandalwood 10 ounces 

Extract of patchouli 10 ounces 

Spirit of rose 10 ounces 

Spirit of vetivert 10 ounces 

Extract of verbena 12 ounces 

Bridal Bouquet. — Sandal oil, 30 min- 
ims, rose extract, 4 fluidounces; jas- 
mine extract, 4 fluidounces, orange 
flower extract, 16 fluidounces; essence of 
vanilla, 1 flmdounce, essence of musk, 2 
fluidounces, tincture of storax, 2 fluid- 
ounces (The tincture of storax is pre- 
pared with liquid storax and alcohol [90 
per cent], 1.20, by macerating for 7 
days ) 

Irish Bouquet. — 

White rose essence 5,000 parts 
Vanilla essence 450 parts 

Rose oil 5 parts 

Spirit 100 parts 

Essence Bouquet. — 

I — Spirit . . 8,000 parts 

Distilled water . 2,000 parts 
Ins tincture 250 parts 

Vanilla herb tinc- 
ture.. . 100 parts 

Benzoin tincture 40 parts 

Bergamot oil . 50 parts 

Storax tincture 50 parts 

Clove oil . . 15 parts 

Palmarosa oil . 12 parts 

Lemon-grass oil . 15 parts 

n — ^Extract of rose (2d) . 64 ounces 

Extract of jasmine 

(2d) . . 12 ounces 

Extract of cassie (2d) 8 ounces 

Tincture of orns (1 
to 4) , . . 64 ounces 

Oil of bergamot ... J ounce 
Oil of cloves .... 1 drachna 

Oil of ylang-ylang ... i drachna 
Tincture of benzoin 

(lto8) 2 ounces 

Glycerine . . 4 ounces 

Bouquet Canang. — 

Ylang-ylang oil .. 45 minims ■ 
Grain musk .... 3 grams 

Rose oil . — 15 minims 
Tonka beans ... 3 

Cassie oil . 5 minwnfr 

Tincture orns rhi- 
zome 1 fluidounce 
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Civet . . 1 grain 

Almond oil J mimm 

Storax tincture 3 fluidrachms 
Alcohol, 90 percent 9 fluidounces 
Mix, and digest 1 month The above 
is a very delicious perfume 

Cassie oil or otto is derived from the 
flowers of Acacia farnesiana Mtmosa 
farnestana, L (N O Leguminosse, sub- 
order Mimoseae). It must not be con- 
founded with cassia otto, the essential 
oil obtained from Cinnamomum cassia 


Cashmere Nosegay. — 

I. — Essence of violet. 


from pomade 
Essence of rose. 

1 pint 

from pomade 
Tincture of benzoin, 

1 J pints 

(1 to 4) 

Tincture of civet (1 

i pint 

to 64) 

Tincture of Tonka (1 

i pint 

to 4) 

i pint 

Benzoic acid 

1 ounce 

Oil of patchouli 

i ounce 

Oil of sandal 

i ounce 

Rose water 

1 pint 


II. — Essence violet 120 ounces 

Essence rose 180 ounces 

Tincture benjamin 

(1 in 4) 60 ounces 

Tincture civet (1 in 

62) 30 ounces 

Tincture Tonka (1 m 

4) .30 ounces 

Oil patchouli . 3 ounces 

Oil sandalwood. 6 ounces 

Rose water 60 ounces 


Clove Pink. — 

I — Essence of rose 2 ounces 

Essence of orange 

flower 6 ounces 

Tincture of vanilla 3§ ounces 
Oil of cloves 20 minims 


II. 

— Essence of cassie 


5 ounces 


Essence of orange 



flower 


5 ounces 


Essence of rose 

. 

10 ounces 


Spirit of rose 

, 

7 ounces 


Tincture of vanilla 

3 ounces 


Oil of cloves 


12 minims 

Erangipanni. — 



I 

— Grain musk 

10 

grams 


Sandal otto 

25 

minims 


Rose otto . 

25 

minims 


Orange flower 




otto (neroli) 30 

min^s 


Vetivert otto 

5 

minims 


Powdered orris 

rhizome . . } ounce 


Vanilla 30 grains 

Alcohol (90 per 
cent) 10 fluidounces 

Mix and digest for 1 month This is a 
lasting and favorite perfume. 


II — Oil of rose 2 drachms 

Oil of neroli 2 drachms 

Oil of sandalwood 2 drachms 

Oil of geranium 

(French) 2 drachms 

Tincture of vetivert 

(IJtoS) 06 ounces 

Tincture of Tonka (1 

to8) 16 ounces 

Tincture of orris (1 

to 4) 64 ounces 

Glycerine 6 ounces 

Alcohol 64 ounces 


Handkerchief Perfumes. — 

I — Lavender oil 10 parts 

Neroli oil 10 parts 

Bitter almond oil 2 parts 

Orris root 200 parts 

Rose oil, 5 parts 

Clove oil 5 parts 

Lemon oil . 1 part 

Cinnamon oil 2 parts 

Mix with 2,500 parts of best alcohol, 
and after a rest of 3 days heat moder- 
ately on the water bath, and filter 


II — Bergamot oil 10 parts 

Orange peel oil 10 parts 

Cinnamon oil 2 parts 

Rose geranium oil 1 part 

Lemon oil 4 parts 

Lavender oil 4 parts 

Rose oil 1 part 

Vanilla essence . 5 parts 


Mix with 2,000 parts of best spirit, and 
after leaving undisturbed for 3 days, heat 
moderately on the water bath, and filter 


Honeysuckle. — 

Oil of neroli . . 

12 minims 

Oil of rose 

10 minims 

Oil of bitter almond 

8 minims 

Tincture of storax 

. 4 ounces 

Tincture of vanilla 

6 ounces 

Essence of cassie 

16 ounces 

Essence of rose . . 

16 ounces 

Essence of tuberose 

16 ounces 

Essence of violet 

16 ounces 

Iridia — 

Coumann 

10 grams 

Concentrated r o s 

e 

water (1 to 40) . . 

2 ounces 

Neroli oil , 

5 minims 

Vanilla bean 

. 1 drachm 

Bitter almond oil 

5 minims 

Orris root 

1 drachm 

Alcohol 

10 ounces 


Macerate for a month. 
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Javanese Bouquet. — 


Rose oil 

15 

minims 

Pimento oil 

20 

minims 

Cassia oil 

3 

minims 

Neroli oil 

3 

minims 

Clove oil 

2 

minims 

Lavender oil 

60 

minims 

Sandalwood oil 

10 

minims 

Alcohol 

10 

ounces 

Water 

IJ ounces 


Macerate for 14 days 


Lily Perfume. — 

Essence of jasmine 
Essence of orange 
flowers 

Essence of rose 
Essence of cassie 
Essence of tuberose 
Spirit of rose 
Tincture of vanilla 
Oil of bitter almond 


1 ounce 

1 ounce 

2 ounces 
2 ounces 
8 ounces 
1 ounce 

1 ounce 

2 minims 


Lily of the Valley — 

I — Acacia essence 750 parts 

Jasmine essence 750 parts 

Orange flower es- 
sence 800 parts 

Rose flower es- 
sence 800 parts 

Vanilla flower es- 
sence 1,500 parts 

Bitter almond oil 15 parts 


II — Oil of bitter almond 10 minims 
Tincture of vanilla . 2 ounces 

Essence of rose 2 ounces 

Essence of orange 

flower 2 ounces 

Essence of jasmine 2 J ounces 

Essence of tuberose 2J ounces 

Spirit of rose 2^ ounces 


III — Extract rose 200 parts 

Extract vanilla . 200 parts 

Extract orange 800 parts 

Extract j'asmine 600 parts 

Extract musk tinc- 
ture 150 parts 

Neroli oil . 10 parts 

Rose oil 6 parts 

Bitter almond oil 4 parts 

Cassia oil . 5 parts 

Bergamot oil 6 parts 

Tonka beans es- 
sence 250 parts 

Linaloa oil .12 parts 

Spirit of wine (90 

per cent) . 3,000 parts 


IV. — Neroli extract 400 parts 

Orris root extract 600 parts 

Vanilla extract 400 parts 

Rose extract 900 parts 

Musk extract. .. 200 parts 


Orange extract 500 parts 

Clove oil 6 parts 

Bergamot oil 5 parts 

Rose geranium oil 15 parts 

Marechal Niel Rose — In the genus of 
roses, outside of the hundred-lea-ved or 
cabbage rose, the Marechal Niel rose 
(Rosa Noisetteana Red), also called 
Noisette rose and often, erroneously, tea 
rose, is especially conspicuous Its fine, 
piquant odor delights ail lovers of pre^ 
Clous perfumes In order to reproduce 
the fine scent of this flower artificially at 
periods when it cannot be had without 
much expenditure, the following recipes 
will be found useful. 

I — Infusion rose I 


(from pomades) 1,000 

parts 

Genuine rose oil 

10 

parts 

Infusion Tolu bal- 



sam 

150 

parts 

Infusion genuine 



musk I 

40 

parts 

Neroli oil 

30 

parts 

Clove oil 

2 

parts 

Infusion tube- 



reuse I (from 



pomades) 

1,000 

parts 

Vanillin 

1 

part 

Coumarin 

0 5 parts 


II. — Triple rose essence. 
Simple rose essence. 
Neroli essence 
Civet essence 
Ins essence 
Tonka beans essence 
Rose oil 

Jasmine essence 
Violet essence 
Cassia essence 
Vanilla essence 
Clove oil 
Bergamot oil 
Rose geranium oil 


50 grams 
60 grams 
30 grams 
20 grams 
SO grams 
20 grams 
5 drops 
60 grams 
50 grams 
50 grams 
45 grams 
20 drops 
10 drops 
20 drops 


May Flowers. — 

Essence of rose . 10 ounces 
Essence of jasmine. 10 ounces 
Essence of orange 

flowers . 10 ounces 

Essence of cassie . 10 ounces 
Tincture of vanilla 20 ounces 
Oil of bitter almond. J drachm 


Narcissus. — 

Caryophyllin . . . 
Extract of tuberose . 
Extract of jasmine 
Oil of neroli 
Oil of ylang-ylang . . 
Oil of clove .... 
Glycerine. ..... 


10 minims 
16 ounces 

4 ounces 
20 minims 
20 minims 

5 minims 
30 minims 
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Almond Blossom. — 

Extract of heliotrope 30 parts 
Extract of oiange 

flower 10 parts 

Extract of jasmine 10 parts 
Extract of rose 3 parts 

Oil of lemon 1 part 

Spirit of bitter al- 
mond, 10 per cent 6 parts 
Deodorized alcohol 40 paits 

Artificial Violet. — lonone is an arti- 
ficial peifume which smells exactly like 
fresh violets, and is therefore an ex- 
tremely important product Although 
before it was discovered compositions 
were known which gave fan imitations of 
the violet perfume, they were wanting in 
the characteiistic tang which distin- 

f uishes all violet piepaiations lonone 
as even the curious propeity possessed 
by violets of losing its scent occasionally 
for a shoit time It occasionally hap- 
pens that an observer, on taking the 
stopper out of a bottle of lononc, per- 
ceives no special odor, but a few seconds 
after the stopper has been put back in 
the bottle, the whole room begins to 
smell of flesh violets It seems to be a 
question of dilution It is impossible, 
however, to make a usable extract by 
mere dilution of a 10 per cent solution of 
ionone. 

It IS advisable to make these prepara- 
tions in somewhat large quantities, say 
SO to 50 pounds at a time. This en- 
ables them to be stocked for some time, 
wherebjr they improve greatly When 
all the ingredients are mixed, 10 days or 
a fortnight, with frequent shakings, 
should elapse before filtration. The 
filtered product must be kept in well- 
filled and well-corked bottles in a dry, 
dark, cool place, such as a well- ventilated 
cellar After 5 or 6 weeks the prepara- 
tion is ready for use. 

Quadruple Extract.— By weight 

Jasmine extract, 1st 

pomade 100 parts 

Rose extract, 1st 
pomade . 100 parts 

Cassia extract, 1st 
pomade . ^00 parts 

Violet extract, 1st 
pomade 200 parts 

Oil of geranium, 

Spanish . 2 parts 

Solution of vanil- 
lin, 10 percent . 10 parts 

Solution of orris, 

10 per cent. * . 100 parts ' 

Solution of io- 
, none, 10 per cent 20 parts 

y.i 


Infusion of musk 
Infusion of on is 
from coarsely 
ground root . 

Triple Extract. — 

Cassia extract, 2d 
pomade 

Violet extiact, 2d 
pomade 

Jasmine extract, 
2d pomade 
Rose extract, 2d 
pomade 

Oil of geranium, 
African 

lonone, 10 per cent 
Solution ol vanil- 
lin, 10 per cent 
Infusion of orris 
from coarse 
ground loot 
Infusion of musk 


Double Extract. — 
Cassia extract, 2d 
pomade 

Violet extract, 2d 
pomade 

Jasmine extract, 
2d pomade 
Rose extract, 2d 
pomade 

Oil of geranium, 
reunion 

lonone, 10 per cent 
Solution of vanil- 
lin, 10 per cent 
Infusion of am- 
brettc 

Infusion of orris 
from coarse 
ground root 
Spirit , . 

White Rose — 


10 parts 

260 parts 
By weight 
100 parts 
300 parts 
100 parts 
100 parts 

1 part 
lo parts 

5 parts 

270 parts 
10 parts 

By weight 

100 parts 

150 parts 

100 parts 

100 parts 

2 parts 
10 parts 

10 parts 

20 parts 

300 parts 
210 parts 


Rose oil 

25 minims 

Rose geranium oil 

20 minims 

Patchouli oil 

5 minims 

lonone 

Jasmine oil (syn- 

3 minims 

thetic) 

5 minims 

Alcohol 

10 ounces 

Ylang-Ylang Perfume. — 

I — Ylang-ylang oiL 

10 minims 

NeroH oil 

5 minims 

Rose oil 

5 minims 

Bergamot oil . 

3 minims 

Alcohol 

10 ounces 

One grain of musk may be added. 

11 — Extract of cassie (2d) 06 ounces 
Extract of jasmine 

. (2d) 

24 ounces 
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Extract of rose 24 ounces 

Tincture of orris 4 ounces 
Oil of ylang-ylang . 6 drachms 

Glycerine ... 6 ounces 

TOILET WATERS. 

Toilet waters proper are perfumed 
liquids designed more especially as re- 
freshing applications to the person — 
accessories to the bath and to the opera- 
tions of the barber They are used 
sparingly on the handkerchief also, but 
should not be of so persistent a char- 
acter as the ‘‘extracts” commonly used 
for that purpose, as they would then be 
unsuitable as lotions 

Ammonia Water. — Fill a 6-ounce 
ground glass stoppered bottle with a 
rather wide moutb with pieces of am- 
monium caibonate as large as a marble, 
then drop in the following essential oils: 

Oil of lavender 30 drops 

Oil of bergamot 30 drops 

Oil of rose . 10 drops 

Oil of cinnamon 10 drops 

Oil of clove 10 drops 

Finally 611 the bottle with stronger 
water of ammonia, put in the stopper and 
let stand overmght. 

Birch-Bud Water. — Alcohol (96 per 
cent), 350 parts; water, 70 parts; soft 
soap, 20 parts; glycerine, 15 parts, essen- 
tial oil of birch buds, 5 parts, essence of 
spring flowers, 10 parts, chlorophyll, 
quantity sufficient to tint. Mix the 
water with an equal volume of spirit 
and dissolve the soap in the mixture 
Mix the oil and other ingredients with 
the remainder of the spirit, add the soap 
solution gradually, agitate well, allow to 
stand for 8 days and filter. For use, 
dilute with an equal volume of water, 

Carmehte Balm Water. — 

Melissa oil ^ 30 minims 

Sweet marjoram 

oil 3 minims 

Cinnamon oil 10 minims 

Angelica oil 3 minims 

Citron oil 30 minims 

Clove oil . 15 minims 

Coriander oil 5 minims 

Nutmeg oil . . 5 mmims 

Alcohol (90 per 

cent) ... . 10 flmdounces 

Angelica oil is obtained principally 
from the aromatic root of Ari^elica 
archangelica, L. (N. O IJmbelliferse), 
which IS commonly cultivated for the 
sake of the volatile oil which it yields. 


Cypress Water. — 

Essence of ambergris J ounce 
Spirits of wine 1 gallon 

Water 2 quarts 

Distill a gallon 
Eau de Botot — 

Aniseed 80 parts 

Clover 20 parts 

Cinnamon cassia 20 parts 

Cochineal 5 parts 

Refined spirit 800 parts 

Rose water 200 parts 

Digest for 8 days and add 
Tincture of amber- 
gris 1 part 

Peppermint oil 10 parts 

Eau de Lais. — 

Eau de cologne 1 part 

Jasmine extract 0 5 parts 

Lemon essence 0.5 parts 

Balm water . 0.5 parts 

Vetiver essence 0 5 parts 

Triple rose water 0 5 parts 

Eau de Merveilleuse — 

Alcohol 3 quarts 

Orange flower water 4 quarts 

Peru balsam 2 ounces 

Clove oil 4 ounces 

Civet IJ ounces 

Rose geranium oil | ounce 
Rose oil 4 drachms 

Nerolioil. .. 4 drachms 

Edelweiss. — 

Bergamot oil 10 grams 

Tincture of am- 
bergris . 2 grams 

Tincture of veti- 
ver (1 m 10) . 25 grams 

Heliotropin . 5 grams 

Rose oil spirit (1 
in 100) 25 grams 

Tincture of musk 5 drops 

Tincture of angel- 
ica 12 drops 

Neroli oil, artifi- 
cial 10 drops 

Hyacinth, artifi- 
cial 15 drops 

Jasmine, artificial 1 gram 

Spirit of wine, 80 

percent 1,000 grams 

Honey Water. — ' 

I — Best honey . 1 pound 

Coriander seed . 1 pound 

Cloves . . li ounces 

Nutmegs , 1 ounce 

Gum benjamin 1 ounce 

Vanilloes, No 4 1 drachm* 

The yellow rind of 3 large lepQon^' 
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Bruise the cloves, nutmegs, coriander 
seed, and benjamin, cut the vaniiloes m 
pieces, and put all into a glass alembic 
with 1 gallon of clean rectified spirit, 
and, aftei digesting 48 hours, draw off 
the spirit by distillation To 1 gallon of 
the distilled spirit add 

Damask rose water pounds 

Orange flower water pounds 

Musk 5 grams 

Ambergris 5 grams 

Grind the musk and ambergris m a 
glass mortar, and afterwards put all to- 
gether into a digesting vessel, and let 
them circulate 3 days and 3 nights m a 

f entle heat, then let all cool Filter, and 
eep the water in bottles well stoppered. 

II — Oil of cloves drachms 

Oil of bergamot 10 drachms 
English oil of laven- 
der drachms 

Musk 4 grains 

Yellow sandalwood 2 J drachms 
Rectified spirit 32 ounces 

Rose water 8 ounces 

Orange flower water 8 ounces 
English honey 2 ounces 

Macerate the musk and sandalwood 
in the spirit 7 days, filter, dissolve the oils 
in the filtrate, add the other ingredients, 
shake well, and do so occasionally, keep- 
ing as long as possible before filtering 


Lilac Water — 
Terpmeol 

2 drachms 

Heliotropm 

8 grams 

Bergamot oil 

1 drachm 

Neroh oil 

8 minims 

Alcohol 

12 ounces 

Water 

4 ounces 

Orange Flower Water — 
Orange flower es- 
sence^ 

8 ounces 

Magnesium carbon- 
ate 

1 ounce 

Water. 

8 pints 


Triturate the essence with the mag- 
nesium carbonate, add the water, and 
filter 


To Clarify Turbid Orange Flower 
Water. — Shake 1 quart of it with J pound 
of sand which has previously been boiled 
out with hydrochloiic acid, washed with 
water, and dried at red heat This process 
doubtless would prove valuable for many 
other purposes 

Violet Waters. — 

I, — Spirit of lonone, 10 

per cent J drachm 

Distilled water , 5 ounces 

Orange flower water X ounce 


Rose water . 1 ounce 

Cologne spirit 8 ounces 

Add the spirit of lonone to the alcohol 
and then add the waters Let stand and 
filter. 




Cassie extract 1 ounce 

Spirit of rose J ounce 

Tincture of orris | ounce 

Green coloring, a sufficiency 
Alcohol to 20 ounces 


PERFUMED PASTILLES. 


These scent tablets consist of a com- 
pressed mixture of rice starch, mag- 
nesium carbonate, and powdered orris 
root, saturated with heliotrope, violet, 
or lilac perfume 

Violet. — 

lonone 50 parts 

Ylang-ylang oil 50 parts 
Tincture of musk, 

ex'tra strong 200 parts 
Tincture of benzoin 200 parts 

Heliotrope. — 

Heliotropm 200 parts 

Vanillin 50 parts 

Tincture of musk 100 parts 
Tincture of benzoin 200 parts 

Lilac. — 


Terpmeol 200 parts 

Muguet 200 parts 

Tincture of musk 200 parts 

Tincture of benzoin 200 parts 


Sandalwood 2 drachms 

Vetiveit 2 drachms 

Lavender flowers 4 drachms 

Oil of thyme J drachm 

Charcoal 2 ounces 

Potassium nitrate J ounce 

Mucilage of tragacanth, a sufficient 
quantity 


Perfumes for Hair Oils — 


I — Heliotropm 
Coumarm 
Oil of orris 
Oil of rose 
Oil of bergamot 
II — Coumarm 
Oil of cloves 
Oil of cassia. 

Oil of lavender flow- 
ers 

Oil of lemon 
Oil of bergamot 

Soap Perfumes. — 

See also Soap 


8 grains 
1 gram 

1 drop 
15 minims 
30 minims 

2 grams 
4 drops 
4 drops 

15 minims 
45 minims 
75 minims 


I — Oil of lavender 4 ounce 

Oil of cassia . 30 minims 

Add 5 pounds of soap stock. 
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II — Oil of caraway. . . 

Oil of clove 
Oil of white thyme 
Oil of cassia > 

Oil of orange leaf 
(neroli petit grain) 
Oil of lavender 


drachms 

of 

each 


Add to 5 pounds of soap stock 


PERFUMES (FUMIGANTS): 
See Fumigants 

PERSPIRATION REMEDY: 
See Cosmetics 


Petroleum 

(See also Oils ) 


from the dipping tank and the irritating 
effect would be scarcely less than that 
produced by the plain oil, and m the 
second case the same separation of the 
kerosene would take place and necessa- 
rily result in an uneven distribution of the 
oil on the bodies of the animals which 
were being treated 

Within recent years it has been found 
that a certain crude petroleum from the 
Beaumont oil fields is quite effective for 
destroying the Texas fever cattle ticks. 
This crude petroleum contains from 40 
to 50 per cent of oils boiling below 
300° C (572° F ), and from 1 to 1.5 per 
cent of sulphur After a number of 
trials of different combinations of crude 
oil, soap, and water, the following for- 
mula was decided upon as the one best 
suited to the uses in view* 


The Preparation of Emulsions of 
Crude Petroleum. — Kerosene has long 
been recognized as a most efficient insec- 
ticide, but its irritating action, as well as 
the very considerable cost involved, has 
prevented the use of the pure oil as a 
local application in the various parasitic 
skin diseases of animals 

In order to overcome these objections 
various expedients have been resorted to, 
all of which have for their object the dilu- 
tion or emulsification of the kerosene 
Probably the best known and most gen- 
erally employed method for accomplish- 
ing this result is that which is based upon 
the use of soap as an emulsifying agent. 
The formula which is used almost uni- 
versally for making the kerosene soap 
emulsion is as follows. 

Kerosene 2 gallons 

Water . 1 gallon 

Hard soap . J pound 

The soap is dissolved in the water with 
the aid of heat, and while this solution is 
still hot the kerosene is added and the 
whole agitated vigorously The smooth 
white mixture which is obtained m this way 
is diluted before use with sufficient water 
to make a total volume of 20 gallons, and 
is usually applied to the skin of animals 
or to trees or other plants by means of a 
spray pump This method of applica- 
tion IS used because the diluted emulsion 
separates quite rapidly, and some^ me- 
chanical device, such as a self-mixing 
spray pump, is required to keep the oil 
in suspension 

It will be readily understood that 
this emulsion would not be well adapted 
eitheV for use as a dip or for application 
by hand, for in the one case the oil, 
which rapidly rises to the surface, would 
adhere to the animals when they emerged 


Crude petroleum 2 gallons 

Water J gallon 

Hard soap J pound 

Dissolve the soap in the water with 
the aid of heat, to this solution add the 
crude petroleum, mix with a spray pump 
or shake vigorously, and dilute with the 
desired amount of water Soft water 
should, of course, be used Various 
forms of hard and soft soaps have been 
tried, but soap with an amount of free 
alkali equivalent to 0 9 per cent of sodium 
hydroxide gives the best emulsion All 
the ordinary laundry soaps are quite sat- 
isfactory, but toilet soaps m the main 
are not suitable 

An emulsion of crude petroleum made 
according to this modmed formula re- 
mains fluid and can be easily poured; it 
will stand indefinitely without any ten- 
dency toward a separation of the oil and 
water and can be diluted in any propor- 
tion with cold soft water After suflS- 
cient dilution to produce a 10 per cent 
emulsion, a number of hours are re- 
quired for all the oil to rise to the 
surface, but if the mixture is agitated 
occasionally, no separation takes place. 
After long standing the oil separates in 
the form of a creamlike layer which is 
easily mixed with the water again hy 
stirring It is therefore evident that for 
producing an emulsion which will hold 
the oil in suspension after dilution, the 
modified formula meets the desired re- 
quirements 

In preparing this emulsion for use in 
the field, a large spray pump capable of 
mixing 25 gallons may be used with 
perfect success 

In using the formula herewith given, 
it should be borne in mind that it 
recommended especially for the orut^ 
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petroleuin obtained from the Beaumont 
oil fields, the composition of which has 
already been given As ci ude petroleums 
from different sources vaiy greatly m their 
composition, it is impracticable to give a 
formula that can be used with all crude 
oils. Nevertheless, ciude petroleum 
from other sources than the Beaumont 
wells may be emulsified by modifying 
the formula given above In older to 
determine what modification of this 
formula is necessary for the emulsifica- 
tion of a given oil, the following method 
may be used 

Dissolve J pound of soap m J gallon of 
hot water, to 1 measure of this soap 
solution add 4 measures of the crude 
petroleum to be tested and shake well 
in a stoppered bottle or flask for several 
minutes 

If, after dilution, there is a separation 
of a layer of pure oil within half an hour 
the emulsion is imperfect, and a modifi- 
cation of the formula will be required 
To accomplish this the proportion of oil 
should be varied until a good result is 
obtained 

Petroleum for Spinning. — In order to 
be able to wash out the petroleum or 
render it “saponifiable,” the following 
process is recommended Heat the min- 
eral oil with 5 to 10 per cent of olein, 
add the proper amount of alcoholic lye 
and continue heating until the solvent 
(water alcohol) evaporates A prac- 
iucal way is to introduce an aqueous lye 
at 230® F in small portions and to heat 
until the froth disappears For clearness 
it IS necessary merely to evaporate all the 
water. In the same manner, more olein 
may be added as desired if the admixture 
of lye is kept down so that not too much 
soap IS formed or the petroleum be- 
comes too thick After cooling, a uni- 
form gelatinous mass results This is 
liquefied mechanically, during or after 
the cooling, by passing it through fine 
sieves Soap is so finely and intimately 
distributed in the petroleum that the fin- 
est particles of oil are isolated by soap, as 
it were When a quantity of oil is 
inticnately stirred into the water an 
emulsion results so that the different 
parts cannot be distinguished The 
same process takes place in washing, the 
soap contained in the oil swelling be- 
tween the fibers and the oil particles 
upon mixture with water, isolating the 
oil and lifting it from the fiber 

Deodonzed Petroleum. — Petroleum 
may be deodorized by shaking it first 
with 100 parts of chlorinated lime for 
ovety 4,500 parts, adding a little hydro- 


chloric acid, then transferring the liquid 
to a vessel containing lime, and again 
shaking until all the chloiine is removed. 
After standing, the petroleum is de- 
canted 

Petroleum Briquettes — Mix with 1,000 
parts of petroleum oil 150 parts of 
ground soap, 150 paits of rosin, and 300 
paits of caustic soda lye Heat this 
mixture while stirring When solidifi- 
cation commences, which will be in 
about 40 minutes, the operation must be 
watched If the mixtuie tends to over- 
flow, pour into the receiver a few drops 
of soda, and continue to stii until the 
solidification is complete When the 
operation is ended, flow the matter into 
molds for making the biiquettes, and 
place them for 10 or 15 minutes m a 
stove, then they may be allowed to cool 
The briquettes can be employed a few 
hours aftei they are made 

To the three elem,ents constituting the 
mixture it is useful to add per 1,000 parts 
by weight of the briquettes to be ob- 
tained, 120 parts of sawdust and 120 
arts of clay or sand, to render the 
riquettes more solid 

Experiments m the healing of these 
briquettes have demonstrated that they 
will furnish three times as much heat as 
briquettes of ordinary charcoal, without 
leaving any residue 

PETROLEUM EMULSIOIT: 

See Insecticides 

PETROLEUM JELLIES: 

See Lubricants 

PETROLEUM SOAP: 

See Soap 

PEWTER: 

See Alloys 

PEWTER, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods 

PEWTER, AGEING: 

^ If it IS desired to impart to modern ar- 
ticles of pewter the appearance of an- 
tique objects, plunge the pieces foi several 
moments into a solution of alum to which 
several drops of hydrochloric or sulphuric 
acid have been added 

PICTURES, GLOW. 

These can be easily produced bv draw- 
ing the outlines ol a pictuie, willing, etc , 
on a piece of white paper with a solution 
of 40 parts of saltpeter and 20 parti of 
gum arable m 40 parts of warm water, 
using a writing pen for this purpose All 
thb lines must connect and one of tbnnif 



PHOSPHATE SUBSTITUTE— PHOTOGRAPHY 


52S 


must run to the edge of the paper, where 
it should be marked with a fine lead- 

E encii line When a burning match is 

eld to this spot, the line immediately 
glows on, spreading over the whole de- 
sign, and the design formerly invisible 
finally appeals entirely singed This 
little trick IS not dangerous 

PHOSPHATE SUBSTITUTE 

An artificial phosphate is thus pre- 
pared Melt in an oven a mixture of 100 
parts of phosphorite, ground coarsely, 70 
parts of acid sulphate of soda, 20 parts of 
carbonate of lime, 22 parts of sand, and 
€07 parts of charcoal Run the molten 
mattei into a receiver filled with water, 
on cooling it will become granular Rake 
out the granular mass from the w-ater, 
and after drying, grind to a fine powder 
The phosphate can be kept for a long 
time without losing its quality, for it is 
neither caustic nor hygroscopic Wag- 
ner has, in collaboration with Dorsch, 
conducted fertilizing experiments for 
determining its value, as compared with 
superphosphate or with Thomas slag 
The phosphate decomposes more rapidly 
in the soil than Thomas slag, and so far 
as the experiments have gone, it appears 
that the phosphoric acid of the new phos- 
phate exercises almost as rapid an action 
as the phosphoric acid of the superphos- 
phate soluble in water 

PHOSPHORESCENT MASS. 

See also Luminous Bodies and Paints 
Mix 2 parts of dehydrated sodium 
carbonate, 0 5 parts of sodium chloride, 
and 0 2 parts of manganic sulphate with 
100 parts of strontium carbonate and 30 
parts of sulphur and heat 3 hours to a 
white heat with exclusion of air. 

PHOSPHOR BRONZE: 

See Alloys, under Bronzes 

PHOSPHORUS SUBSTITUTE. 

G. Graveri recommends persul fo- 
cyanic acid=H 2 (CN)aS 3 as meeting all 
tne requirements of phosphorus on 
matches. It resists shock and friction, 
it IS readily friable, and will mix with 
other substances, moreover, it is non- 
poisonous and cheaper than phosphorus 

Photography 

DEVELOPERS AND DEVELOPING 
OF PLATES. 

No light is perfectly safe or non-actinic, 
even that coming through a combined 
ruby and orange window or lamp 
Therefore use great care in developing 


A light may be tested this way Place a 
dry plate in the plate holder in total 
darkness, draw the slide sufi&ciently to 
expose one-half of the plate, and allow 
the light from the window oi lamp, 12 to 
18 inches distant, to fall on this exposed 
half for 3 or 4 minutes Then develop 
the plate the usual length of time in total 
darkness If the light is safe, there will 
be no darkening of the exposed part If 
not safe, the remedy is obvious 

The developing room must be a per- 
fectly dark room, save for the light from 
a ruby- or orange-colored window (or 
combination of these two colors) Have 
plenty of pure running water and good 
ventilation 

Plates should always be kept m a dry- 
room The dark room is seldom a safe 
place for storage, because it is apt to be 
damp 

Vaiious developing agents give differ- 
ent results Pyrogallic acid in combi- 
nation with carbonate of sodium or 
carbonate of potassium gives strong, 
vigorous negatives Eikonogen and metoi 
yield soft, delicate negatives Hydro- 
chinon added to eikonogen or metoi 
produces more contrast or greater 
strength 

It IS essential to have a bottle of bro- 
mide of potassium solution, 10 per cent, 
in the dark room (One ounce of bromide 
of potassium, water to 10 ounces ) Over- 
timed plates may be much improved 
by adding a few drops of bromide solu- 
tion to the developer as soon as the 
overtimed condition is apparent (a plate 
is overtimed when the image appears 
almost immediately, and then blackens, 
all over) 

Undertimed plates should be taken 
out of the developer and placed in a tray 
of water where no light can reach them 
If the detail in the shadows begins to apH 
pear after half an hour or so, the plate 
can be replaced in the developer and de- 
velopment brought to a finish 

Quick development, with strong solTt- 
tions, means a lack of gradation or halt- 
tones . . ^ 

A developer too warm or containing 
too much alkali (carbonate of sodium or 
potassium) will yield flat, foggy nega- 
tives. ^ * 

A developer too cold is retarded in its 
action, and causes thin negatives. 

Uniform temperature is necessary for* 
uniform results. 

If development is continued too 
the negative will be too dense, ^ ’ ’ 

In warm weather, the dewelopegl* 
should be diluted; in cold weather^ lU 
should be stronger. 
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The negative should not be exposed to 
white light until fixation is complete 
The negative should be left fully 5 
minutes longer in the fixing bath than is 
necessary to dissolve out the white bio- 
mide of silver 

In hot weather a chrome alum fixing 
bath should be used to prevent frilling 
Always use a fresh hypo or fixing bath 
H^o is cheap 

Plates and plate holders must be kept 
free from dust, or pinholes will result 
After the negative is fixed, an hour’s 
washing is none too much 

The plate should be dried quickly in 
warm weather else the film will become 
dense and coarse-grained 

Do not expect clean, faultless negatives 
to come out of dirty developing and fix- 
ing solutions and trays 


Pyro and Soda Developer. — 


I. — Pure water 

30 

ounces 

Sulphite soda, crys- 
tals . . 

5 

ounces 

Carbonate soda, 
crystals . 


ounces 

II — Pure water 

24 

ounces 

Oxalic acid 

15 

grams 

Pyrogallic acid 

1 

ounce 

To develop, take of 
Solution No I 

1 

ounce 

Solution No II 

i ounce 

Pure water 

3 

ounces 


More water may be used in warm 
weather and less in cool weather 

If solution No- I is made by hydrom- 
eter test, use equal parts of tne follow- 
ing* 

Sulphite soda testing, 80° 
Carbonate soda testing, 40° 

One ounce of this mixture will be equiv- 
jident to 1 ounce of solution No. I 

Pyro and Potassium Developer. — 


I,—- Pure water 

32 

ounces 

Sulphite soda, crys- 
tals 

8 

ounces 

Carbonate p o t a s - 
Slum, dry 

1 

ounce 

II. — Pure water 

24 

ounces 

Oxalic acid 

15 

ounces 

Pyrogallic acid 

1 

ounce 

To develop, take of 
Solution No. I . 

1 

ounce 

Solution No II . 


i ounce 

, Pure water 

3 

ounces 


When the plate is fully developed, if 
the lights are too thin, use less water in 
the developer; if too dense, use more 
water. 


Pyro and Metol Developer. — Good for 
short exposures: 

I — Pure water 57 ounces 

Sulphite soda, crys- 
tals ounces 

Metol 1 ounce 

II — Pure water 57 ounces 

Sulphite soda, crys- 
tals ounces 

Pyrogallic acid | ounce 

III — Pure water 57 ounces 

Carbonate p o t a s - 

Slum 2} ounces 

To develop, take of 

Pure water 3 ounces 

Solution No I 1 ounce 

Solution No II 1 ounce 

Solution No III 1 ounce 

This developer may be used repeat- 
edly by adding a little fresh developer as 
requiied 

Keep the used developer in a separate 
bottle 

Rodinal Developer. — One part rodinal 
to 30 parts pure water 

Use repeatedly, adding fresh as re- 
quired 

Bro mo -Hydro chinon Developer — For 
producing great contrast and intensity, 
also for developing over-exposed plates, 

I — Distilled or ice water 25 ounces 
Sulphite of soda, ciys- 

tals 3 ounces 

Hydrochinon J ounce 

Bromide of potas- 
sium J ounce 

Dissolve by warming, and let cool be- 
fore use 

II. — Water . . . 25 ounces 

Carbonate of soda, 

crystals 6 ounces 

Mix Nos I and II, equal parts, for use. 

Eikonogen Hydrochinon Developer — 
I — Distilled or pure 

well water 32 ounces 

Sodium sulphite, 

crystals. 4 ounces 

Eikonogen 240 grains 

Hydrocnmon . 60 giains 

II — Water . 32 ounces 

Carbonate of potash 4 ounces 

To develop, take 

No I . . 2 ounces 

No II ... . 1 ounce 

* Water 1 ounce 

♦For double-coated plates use 5 ounces of 
water. 
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By hydrometer: 

I — S odium sulphite 

solution to test 30 34 ounces 
Eikonoffen 240 grains 

Hydrocninon 60 grams 

II — Carbonate of pot- 
ash solution to 
test 50 


To develop, take 
No I 
No II 
•^^Water 


2 ounces 
1 ounce 
1 ounce 


Hydro chinon Developer. — 

I — Hydrochinon . 1 ounce 

Sulphite of soda, 

crystals 5 ounces 

Bromide of potas- 
sium 10 grams 

Water (ice or dis- 
tilled) 55 ounces 

II — Caustic potash 180 grams 

Water 10 ounces 

To develop 

Take of I, 4 ounces, II, J ounce Af- 
ter use pour into a separate bottle This 
can be used repeatedly, and with uni- 
formity of results, by the addition of 1 
drachm of I and 10 drops of II to every 
8 ounces of old developer 

In using this developer it is important 
to notice the temperature of the room, 
as a slight variation m this respect causes 
a very marked difference m the time it 
takes to develop, much more so than with 
pyro The temperature of room should 
be from 70° to 75° F. 


Metol Developer. — 

I. — Water . 8 ounces 

Metol 100 grams 

Sulphite of soda, 

crystals . 1 ounce 

II. — Water 10 ounces 

Potassium carbonate 1 ounce 

Take equal parts of I and II and 6 
parts of water If more contrast is 
needed, take equal parts of I and II and 
3 parts of water, with 5 drops to the 
ounce of a tV solution of bromide of 
potassium. 


Metol and Hydrochinon Developer. — 
I — Pure hot water 80 ounces 

Metol 1 ounce 

Hydrochinon . J ounce 

Sulphite soda, crys- 
tals. . . 6 ounces 


♦For double-coated plates use 5 ounces of 
water. 


II. — Pure water 80 

Carbonate soda, 
crystals 5 

To develop, take or 

Pure water 2 

Solution No I 1 

Solution No II 1 


ounces 

ounces 

ounces 

ounce 

ounce 


Metol -Bicarbonate Developer. — Thor- 
oughly dissolve 

Metol 1 ounce 

In water 60 ounces 

Then add 

Sulphite of soda, 

crystals 6 ounces 

Bicarbonate of soda 3 ounces 
To prepare with hydrometer, mix 
Sulphite of soda so- 
lution, testing 75 30 ounces 

Bicarbonate of soda 

solution, testing 50 30 ounces 
Metol 1 ounce 

Dissolved m 12 ounces water 


Ferrous -0 xalate Developer . — For 
transparencies and opals. 

I — Oxalate of potash 8 ounces 
Water .• 30 ounces 

Citric acid 60 grams 

Citrate of ammonia 
solution 2 ounces 

II — Sulphate of iron . 4 ounces 

Water 32 ounces 

Sulphuric acid 16 drops 

III — Citrate of ammonia 
solution saturated 

Dissolve 1 ounce citric acid in 5 ounces 
distilled water, add liquor ammonia un- 
til a slip of litmus paper just loses the 
red color, then add water to make the 
whole measure 8 ounces. 

Add 1 ounce of II to 2 of I, and J ounce 
of water, and 3 to 6 drops of 10 per cent 
solution bromide potassium 

To develop, first rinse developing dish 
with water, lay film or plate down, and 
flow With sufficient developer to well 
cover. Careful attention must be given 
to its action, and when detail is just 
showing in the face, or half-tone lights in 
a view, pour off developer, and well wash 
the film before placing m the fixing bath. 

Tolidol Developer. — Standard formula 
for dry plates and films 

Water . 16 ounces 

Tolidol , 24 grams 

Sodium sul- 
phite . 72 (144) grains 

Sodium car- 
bonate. . 96 (240) grams 

The figures m parenthesis are for crys- 
tals. It will be seen that in every casct 
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the weight of sulphite required in crys- 
tals IS double that of dry sulphite, 
while the weight of carbonate crystals is 
times as much as dry carbonate 
For tank development Dr John M 
Nicol recommends the standard formula 
diluted with 6 times the amount of water, 
and the addition of 1 drop of retarder to 
every ounce after dilution 

To obtain very strong negatives 
Water .... . 16 ounces 

Tolidol . . 50 to 65 grains 

Sodium sul- 
phite . 80 (160) grains 

Sodium car- 
bonate . . , 120 (300) grains 
On some brands of plates the addition 
of a little retarder will be necessary 
If stock solutions are preferred, they 
may be made as follows* 

Solution A 

Water 32 ounces 

Tolidol 1 ounce 

Sodium sulphite 1 (2) ounce 

Solution B 

Water . . 32 ounces 

Sodium sulphite ^ (4) ounces 

Solution C 

Water 32 ounces 

Sodium carbonate 4 (10) ounces 

If preferred, stock solutions B and C 

can be made by hydrometer, instead of 
by weight as above. The solutions will 
then show. 

Solution B 

Sodium sulphite 40 

Solution Q 

Sodium carbonate 75 
Or if potassium carbonate is preferred 
instead of sodium 

Solution C 

Potassium carbonate 60 
For standard formula for dry plates 
and films, mix 

Solution A 1 part 

Solution B 1 part 

Solution C 1 part 

Water 7 parts 

For strong negatives (for aristo-pla- 
tino) : 

Solution A . . 1 J to 2 parts 
Solution B 1 part 

Solution C . 1 part ' 

Water . 4 to 4§ parts 

For tank development* 

Solujion A ....... 1 part 

Solution jB 1 part 

Solution C. . . 1 part 

Water^ ........... * 35 parts 


For developing paper: 

Solution A a parts 

Solution B 2 parts 

Solution C 1 part 

The reading of the hydrometer for 
stock solutions is the same whether 
dried chemicals or ciystals are used. 
No water is used 

Pyrocatechm-Phosphate Developer.— 
Solution A 
Crystallized sulphite 

of soda 386 grains 

Pyrocatechin . 77 grains 

Water . 8 ounces 

Solution B 
Ordinary crystal 
phosphate of so- 
dium 725 grains 

Caustic soda (puii- 

fied in sticks) . . 77 grams 

Water . 8 ounces 

Mix 1 part of A with 1 part of B and 
from 1 to 3 paits of water If the ex- 
posure is not absolutely normal we 
recommend to add to the above develop- 
er a few drops of a solution of bromide 
of potassium (1 10). 

Pjrrocatechin Developer (One Solu- 
tion). — Dissolve in the following range: 
Sulphite of soda crys- 
tallized . . *251 drachms 

Caustic soda (puri- 
fied m sticks) .... 3§ drachms 

Distilled water . 14 " ounces 

Pyrocatechin. . 308 grains 
The pyrocatechin must not be added 
until the sulphite and caustic soda are 
entirely dissolved For use the con- 
centrated developer is to be diluted with 
from 10 to 20 times as much water. The 
normal proportion is 1 part of developer 
in 15 parts of water. 

VogePs Pyrocatechin Combined De- 
veloper and Fixing Solution. — 

Sulphite of soda 
crystallized 468 grains 
Water . , 2f ounces 

Caustic potash 
(purified in 
sticks) . 108 grains 

Pyrocatechin.. . 108 grains 

Mix for a formally fixing plate of 
5x7 inches. 

Developer. . . . . 3 drachms 

Fixing soda solution 

(1:5) 5 J drachms 

Water 1 ounce J 

The process of developing and fixing 
with this solution is accomplished in 
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few minutes The picture first appears 
usually, strengthens very quickly, and 
shortly after the fixing is entirely done. 

Ellon’s Pyro cate chin Developer. — 
Pyrocatechin, 2 per cent solution (2 
grams pyrocatechin in 100 cubic centi- 
meters of water). 

Carbonate of potassium, 10 per cent 
solution (10 grams carbonate in 100 
cubic centimeters of water). 

For use take equal parts and add water 
as desired. 

Imperial Standard P 3 rro Developer. — 

I — Metabisulphite of 

potassium . ISO grains 
Pyrogallic acid 55 grains 

Bromide of potas- 
sium . . 20 grains 

Metol 45 grains 

Water . . 20 ounces 

II — Carbonate of soda 4 ounces 

Water 20 ounces 

For use mix equal parts I and II 
Bardwell’s Pyxo -Acetone Developer — 
Water 4 ounces 

Sulphite of sodium 
(saturated s o 1 u - 
tion) . . .4 drachms 

Acetone, 2 drachms 

Pyro . 10 grams 

Hauff’s Adurol Developer. — One so- 
lution 

Water 10 ounces 

Sulphide of sodium, 

crystals 4 ounces 

Carbonate of potas- 
sium . 3 ounces 

Adurol i ounce 

For studio work and snap shots take 
1 part with 3 parts water. 

For time exposures out-door take 1 
Dart with 5 parts water. 

Glycin Developer. — 

I — Hot water . .10 ounces 

Sulphite of sodium, 

crystals . . 1} ounces 

Carbonate of sodium | ounce 
Glycin ... 4 ounce 

Add to water in order given. 

II. — Water .. . 10 ounces 

Carbonate of potash 1 J ounces 
For normal exposure take I, 1 ounce; 
II, 2 ounces; water, 1 ounce. 

Imogen Developer, — 

I. — Hot water . 9 ounces 

Sulphite of sodium, 

crystals 385 grains 

, inogen ......... 123 grains 


II — Hot water 44 ounces 

Carbonate of sodium 2 ounces 
For use take 2 ounces of I and 1 ounce 
of II 

Dio gen Developer. — 

Water . . 9 ounces 

Sulphite of sodium . 34 ounces 

Diogen 7 drachms 

Carbonate of potas- 
sium . 44 ounces 

For normal exposure take 4 drachms 
of this solution, dilute with 2 ounces, 1 
drachm of water, and add 2 drops bromide 
of potassium, 10 per cent solution. 

Ortol Developer. — Formula by Pent- 
large 

I — Water 1 ounce 

Metabisulphite o f 

potassium . . . 4 grains 

Ortol .... 8 grams 

II. — Water ... 1 ounce 

Sulphite of sodium 48 grams 
Carbonate of potas- 
sium . . 16 grains 

Carbonate of sodium 32 grams 
For use take equal parts I and II, and 
an equal bulk of water. 

Metacarbol Developer. — 

Metacarbol ... 25 grams 

Sulphite of soda, 

crystals , 100 grains 

Caustic soda ... 50 grains 

Water . . . 10 ounces 

Dissolve the metacarbol in water, then 
add the sulphite, and when dissolved add 
the caustic soda and filter. 

DEVELOPING POWDERS. 

By weight 

I — Pyrogallol . 0 3 parts 

Sodium bisulphite . 1.2 parts 

Sodium carbonate . 1 2 parts 

II — Eikonogen . .11 parts 

Sodium sulphite . 2.4 parts 

Potassium carbonate 1 5 parts 

III. — Hydroquinone . . 0 6 parts 

Sodium sulphite . 3 4 parts 

Potassium bromide 0 3 parts 
Sodium carbonate 7 0 parts 
These three formulas each yield orte 
powder. The powders should be put 
m oiled paper, and carefully mclosea, 
besides, m a wrapper of black pap^*^ 
For use, one powder is dissolved in abou^ 
60 parts of distilled water. 

DEVELOPING PAPERS. * 

Light — The paper can be safe^ 
hanmed 8 feet from^ the source of 
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which may be Welsbach gas light, cov- 
ered with post-office paper, incandes- 
cent light, ordinary gas light, kerosene 
light, or reduced daylight, the latter pro- 
duced by covering a window with one or 
more thicknesses of orange post-office 
paper, as necessitated by strength of light 

fexpose by holding the printing frame 
close to gas, lamp, or incandescent light, 
or to subdued daylight Artificial light 
is recommended in preference to day- 
light because of uniformity, and it being 
in consequence easier to judge the proper 
length of time to expose 

Exposure — The amount of exposure 
required varies with the strength of the 
light, it takes about the same time with an 
ordinary gas burner and an incandescent 
light, a Welsbach gas light requires only 
about one-half as much time as the ordi- 
narj^ gas burner, and a kerosene light of 
ordinary size about three times as much 
as an ordinary gas burner If day- 
light is to be used the window should be 
covered with post-office paper*, in which 
a sub-window about 1 foot square for 
making the exposure may be made 
Cover this window first with a piece of 
white tissue paper, then with a piece of 
black cloth or post-office paper to ex- 
clude the white light when not wanted 
Make exposure according to strength of 
light at from 1 to 2 feet away from the 
tissue paper Keep the printing frame 
when artificial light is used constantly in 
motion during exposure ^ 

Timing the Exposure — The time 
necessary for exposing is regulated by 
density of negative and strength of light 
The further away the negative is from 
the source of light at the time of ex- 
posure the weaker the light, hence, in 
order to secure uniformity in exposure 
it IS desirable always to make the exposure 
at a given distance from the light used 
With a negative of medium density exposed 
1 foot from an ordinary gas burner, from 1 
to 10 minutes’ exposure is required. 

A test to ascertain the length of ex- 
posure should be made Once the 
proper amount of exposure is ascer- 
tained with a given light, the amount of 
.exposure required can be easily approx- 
imated by making subsequent exposures 
• at the same distance from the same 
light; the only difference that it would 
then be necessary to make would be to 
allow for variation in density of different 
negatives 

Fixing — Allow the prints to remain in 
the fixing solution 10 to 20 minutes, when 
they should be removed to a tray con- 
taining clear water. 


Washing — Wash 1 hour in running 
water, or in 10 or 12 changes of cle^ 
water, allowing prints to soak 2 to S 
minutes in each change 

Pyrocatechin Formula. — 

Solution A 

Pyrocatechin 2 parts 

Sulphite of soda, 

crystals 2 5 parts 

Water 100 parts 

Solution B 

Carbonate of soda 10 parts 

Water 100 parts 

Before using mix 20 parts of Solution 
Ay and J part of Solution B 

Metol Quinol. — 

Water 10 ounces 

Metol 7 grains 

Sodium sulphite, 

crystals, pure § ounce 

Hydroquinone SO grams 

Sodium carbonate, 

dessicated 200 grams 

(or 4)00 grains 
of crystallized 
carbonate) 

Ten per cent bro- 
mide of potassium 
solution, about . 10 drops 

Amidol Formula. — 

Water 4 ounces 

Sodium sulphite, 

crystals, pure 200 grams 

Amidol, about 20 grams 

Ten per cent bro- 
mide of potas- 
sium solution, 
about 5 drops 

If the blacks are greenish, add more 

amidol, if whites are grayish, add more 
bromide of potassium 

Hypo -Acid Fixing Bath. — 

Hypo 16 ounces 

Water 64 ounces 


Then add the following hardening 
solution. 

Water 5 ounces 

Sodium sulphite, 

crystals § ounce 

Commercial acetic 
acid (containing 
25 per cent pure 
acid) 3 ounces 

Powdered alum. i ounce 


Amidol Developer. — 

Amidol 2 grams 

Sodium sulphite 30 grains 
Potassium bromide . 1 gram 

Water . 1 ounce 
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With a fairly correct exposure this will 
be found to produce prints of a rich 
black tone, and of good quality. The 
whole secret of successful bromide 
printing lies in correctness of exposure. 
It is generally taken fof granted that any 
poor, flat negative is good enough to 
yield a bromide print, but this is not so. 
A negative of good printing quality on 
printmg-out paper will also yield a good 
print on bromide paper, but considerable 
care and skill are necessary to obtain a 
good result from a poor negative The 
above developer will not keep in solution, 
and should be freshly prepared as re- 
quired The same formula will also be 
found useful for the development of 
lantern plates, but will only yield black- 
toned slides 

PLATINUM PAPERS: 

General Instructions. — To secure the 
most brilliant results the sensitized paper, 
before, during, and after its exposure to 
light, must be kept as dry as possible 
The paper is exposed to daylight, in the 
printing frame, for about one-third of the 
time necessary for ordinary silver paper 
The print is then immersed in the 
developer for about 30 seconds, then 
cleared in 3 acid baths containing 1 
part of muriatic acid C P to 60 parts 
of water, washed for a short time in 
running water, the whole operation of 
printing, clearing, and washing being 
complete in about half an hour. 

As a general rule all parts of the pic- 
ture except the highest lights should be 
visible when the exposure is complete 
When examinmg the prints in the 
printing frames, care should be taken 
not to expose them unduly to light; for 
the degradation of the whites of the 
paper due to slight action of light is not 
visible until after development 

Ansco Platinum Paper, — Print until a 
trace of the detail desired is slightly visi- 
ble in the high lights 

Development . — Best results are ob- 
tained with the temperature of the de- 
veloper from 60° to 80° F Immerse 
the print in the developer with a quick 
sweeping motion to prevent air bells 
Develop in artificial or weak daylight 
The development of a print from a nor- 
mal negative will require 40 seconds or 
more 

Formula for Developer. — 

Water . . 50 ounces 

Neutral oxalate of 

potash 8 ounces 

Potassium p h o s - 

phate (monobasic) 1 ounce 


Care must be used to obtain the mono- 
basic potassium phosphate. 

Immediately after prints are devel- 
oped, place them face down in the first 
acid bath, composed of 

Muriatic acid, CP, 1 ounce 
Water 60 ounces 

After remaining in this bath for a pe- 
riod of about 5 minutes, transfer to the 
second acid bath of the same strength. 
The prints should pass through at least 
3 and preferably 4 acid baths, to re- 
move all traces of iron that may re- 
main in the pores of the paper 

When thoroughly cleared, the print 
should be washed from 10 to 20 minutes 
in running water If running water is 
not available, several changes of water m 
the tray will be necessary 

‘‘Water Tone” Platinum Paper. — 
“Water tone” platinum paper is very 
easily affected by moisture, it will, there- 
fore, be noticed when printing in warm, 
damp weather that the print will show 
uite a tendency to print out black in the 
eep shadows This must not be taken 
into consideration, as the same amount 
of exposure is necessary as in dry days 

Print by direct light (sunlight pre- 
ferred) until the shadows are clearly out- 
lined m a deep canary color At this stage 
the same detail will be observed m the 
half tones that the finished print will 
show For developing, use plain water, 
heated to 120° F. (which will be as hot 
as they can bear) 

The development will be practically 
instantaneous, and care must be taken to 
avoid air bubbles forming upon the sur- 
face of the prints Place prints, after 
developing, airectly into a clearing bath 
of muriatic acid, 1 drachm to 12 ounces 
of water, and let them remain in this 
bath about 10 minutes, when they are 
ready for the final washing of 15 minutes 
in running water, or 5 changes of about 
3 minutes each Lay out between blot- 
ters to dry, and mount by attaching the 
corners 

Bradley Platinum Paper. — Developer. 

A — For black tones 
Neutral oxalate potas- 
sium 8 ounces 

Potassium phosphate 1 ounce 

Water . 30 ounces 

B — For sepia tones* 

Of above mixed solu- 
tion 8 ounces 

Saturated bichloride 

mercury solution 1 ounce 

Citrate soda . 5 grains 
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If deep red tones are desired add to B 
Nitrate uranium . 10 grains 

Then filter and use as a developer 

W. & C. Platmotype. — Development — 
The whole contents of the box of the 
W & C developing salts must be dis- 
solved at one time, as the salts are mixed, 
and if this be not done, too large a pio- 
portion of one of the mgiedients may be 
used 

Development should be conducted in 
a feeble white light, similar to that used 
when cutting up the paper, or by gas 
light. 

It may take place immediately after 
the print is exposed, or at the end of the 
day’s printing 

Develop by floating the print, exposed 
side downwards, on the developing solu- 
tion 

Development may take 30 seconds or 
more 

During the hot summer days it is not 
advisable to unduly delay the develop- 
ment of exposed prints If possible 
develop within 1 hour after printing 

Either porcelain or agate — preferably 
porcelain — dishes are necessary to hold 
the developing solution 

To clear the developed prints* These 
must be washed in a series of baths (not 
le$s than three) of a weak solution of 
muriatic acid C P This solution is 
made by mixing 1 part of acid in 60 
parts of water 

As soon as the print has been removed 
from the developing dish it must be im- 
mersed face downwards in the first bath 
of this acid, contained in a porcelain 
dish, m which it should remain about 5 
minutes; meanwhile other prints follow 
until all are developed The prints 
must then be removed to a second acid 
bath for about 10 minutes; afterwards to 
^the third bath for about 15 minutes. 
^ While the prints remain in these acid 
baths they should be moved so that the 
solution has free access to their surfaces, 
but care should be taken not to abrade 
them by undue friction 

Pure muriatic acid must be used 

If commercial muriatic acid be used, 
the prints will be discolored and turn 
yellow. 

, For each batch of prints fresh acid 
baths must be used 

After the prints have passed through 
the acid baths they should be well 
washed in three changes of water during 
about a half hour It is advisable to add 
a pinch of washing soda to the second 
washing water to neutralize any acid 
lemaining in the print Do not use 


water that contains iron, as it tends to 
turn paper yellow Soft water is the 
best for this purpose 

W. & C. Sepia Paper. — With a few 
exceptions the method of carrying out 
the operations is the same as for the 
“black” kinds of platmotype paper 
The following points should be attended 
to 

The ‘'sepia” paper is more easily 
affected by faint light, and, therefore, 
increased caie must be taken when 
punting 

To develop, add to each ounce of the 
developing solution drachms of sepia 
solution supplied for this purpose, and 
proceed as described for black paper. 

The solution must be heated to a 
temperature of 150® to 160® F , to obtain 
the greatest amount of brilliance and the 
warmest color, but very good results can 
be obtained by using a cooler developer. 

Variations of the Sepia Developer. — 
Piimarily the ob 3 ect of the sepia solution 
in the developer is to increase the 
brightness of the punts, as, foi example, 
when the negative is thin and flat, or 
pense and flat, the addition of the sepia 
solution to the developer clears up, to 
some extent, the flatness of the print by 
taking out traces of the finer detail in the 
higher lights, which is often a decided 
improvement. If, however, the nega- 
tive be dense, with clear shadows, the 
sepia solution may be discarded alto- 
gether. This will prevent the loss of 
any of the finer detail and greatly reduce 
harshness m the prints Sometimes a 
half, or even a c[uarter, of the quantity 
of the sepia solution recommended as an 
addition to the developer will be suffi- 
cient, depending altogether upon the 
strength of the negatives. Prints de- 
veloped without the solution have less of 
the sepia quality but are very agreeable 
nevertheless ^ It should be remembered 
that the sepia paper is totally different 
from the black, and will develop sepia 
tones on a developer to which no sepia 
solution has been added The sepia 
solution clears up and brightens the nat, 
muddy (to some extent, not totally) 
effects from the thinner class of nega- 
tives 

The Glycerine Process. — The “glvo 
erine process,” or the process of de- 
veloping platmotype prints by applica- 
tion of ^ the developing aeent with the 
brush, is perhaps one of tne most inter- 
esting and fascinating of photographic 
processes,/ owing to its far-reaching 
possibilities 
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By this method of developing platino- 
type paper, many negatives which have 
been discarded on account of the dim, 
flat, non-contrasty results which they 

S eld, in the hands of one possessing a 
;tle artistic skill, produce snappy, ani- 
mated pictures On the other hand, 
from the sharp and hard negative, soft, 
sketchy effects may be secured 

There are required for this process 
Some glass jars, some soft brushes, vary- 
ing from the fine spotter and the Japan- 
ese brush to the IJ-inch duster, and sev- 
eral pieces of special blotting paper 
Manipulation — Print the paper a trifle 
deeper than for the ordinary method of 
developing Place the print face up on 
a piece of clean glass (should the print 
curl so that it is unmanageable, moisten 
the glass with glycerine), and, with the 
broad camers-hair brush, thinly coat the 
entire print with pure glycerine, blotting 
same off in 3 or 4 seconds, then recoat 
more thickly such portions as are desired 
especially restrained, or the details 
partly or entirely eliminated. Now 
brush or paint such portion of the print 
as is first desired witn solution of 1 part 

f lycerine and 4 parts normal developer, 
lotting the portion being developed 
from time to time to avoid developing 
too far. Full strength developer (with- 
out glycerine) is employed where a pro- 
nounced or deep shade is wanted. 

When any part of the print has reached 
the full dev^opment desired, blot that 
portion carefully with the blotter and 
coat with pure glycerine 

A brown effect may be obtained by 
using saturated solution of mercury in 
the developer (1 part mercury to 8 parts 
developer). By the use of diluted mer- 
cury the “flesh tones” are produced in 
portraits, etc. 

When print has reached complete 
development, place m hydrochloric 
(muriatic) acid and wash as usual 

Eastman’s Sepia Paper. — This paper 
is about 3 times as rapid as blue paper. 
It should be under rather than over 
printed, and is developed by washing m 
plain water. After 2 or 3 changes of 
water fix 5 minutes in a solution or hypo 
(IJ grains to the ounce of water), and 
afterwards wash thoroughly. 

Short fixing gives red tones. Longer 
fixing produces a brown tone. 

Development of Platinum Prints. — 
In the development of platinotype prints 
by the hot bath process, distinctly warmer 
tones are obtained by using a bath 
which has been several times heated, 
colder blacks resultmg from the use of a 


freshly prepared solution, and colder 
tones still if the developing solution be 
faintly acidified. The repeated heating 
of the solution of the neutral salt ap- 
parently has the effect of rendering the 
bath slightly alkaline by the conversion 
of a minute proportion of the oxalate into 
potassium carbonate If this be the 
case, it allows a little latitude in choice 
of tone which may be useful Some 
photographers recommend the use of 
potassium phosphate with the neutral 
oxalate, stating that the solution should 
be rendered acid by the addition of a 
small proportion of oxalic acid When 
the potassium phosphate was first 
recommended for this purpose, probably 
the acid salt, KH 2 PO 4 , was intended, by 
the use of which cold steely black tones 
were obtained The use of the oxalic 
acid with the ordinary phosphate KaHPO*, 

IS probably intended to produce the same 
result 

THE CARBON PROCESS. 

The paper used is coated on one 
surface with a mixture of gelatin and 
some pigment (the color of which de- 
pends upon the color the required print 
IS to be), and then allowed to dry. When 
required for printing it is sensitized by 
floating upon a solution of bichromate of 
potassium, and then again drying, in the 
dark this time. The process is based 
upon the action of light upon thfs film of 
chromatized gelatin, wherever the light 
reaches, the gelatin is rendered insol- 
uble, even in hot water.^ 

The paper is exposed in the usual way. 
But as the appearance of the paper be- 
fore and after printing is precisely the 
same, it is impossible to tell when it is 
printed by examining the print This 
is usually accomplished by exposing a 
piece of gelatino-chloride paper under^ 
a negative of about the same density, 
and placing it alongside of the carbon print 
When the gelatmo-chloride paper 
printed, the carbon will be finished Tte . 
paper is then removed from the printing , 
frame and immersed in cold wat^^ “ 
which removes a great deal of the H- . 
chromate of potassium, and also makea 
the print he out flat It is then floated 
on to what is known as a support, and 
pressed firmly upon it, face down^' 
wards, and allowed to remain for 5 or 10^^ 
minutes. Then the support, together' 
with the print, is placed in hot water §ot 
a short time, and when the gelatfi^ 
commences to ooze out at the edges the 
print IS removed by stripping from the 
support, this process leaving the greater 
quantity of the gelatin and pigment 
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upon the support. The gelatin and 
pigment are then treated with hot water 
by running the hot water over the face 
of the support by means of a sponge. 
This removes the soluble gelatin, and 
leaves the gelatin, together with the 
pigment it contains, which was acted 
upon by light, this then constitutes the 
picture 

The reason for transferring the gela- 
tin film IS quite apparent, since the 
greater portion of the unacted-upon gel- 
atin will be at the back of the film, and 
in order to get at it to remove it, it is 
necessary to transfer it to a support. In 
this conaition the print can be dried and 
mounted, but on consideration it will be 
seen that the picture is in a reversed 
position, that is to say, that the right- 
hand side of the original has become the 
left, and vice versa 

If the picture be finished in this con- 
dition, it IS said to have been done by the 
single transfer method In some in- 
stances this reversal would be of no con- 
sequence, such as some portraits, but 
witn views which are known this would 
never do. In older to remedy this state 
of affairs, the picture is transferred once 
more, by pressing, while wet, upon an- 
other support, and allowed to dry upon 
it; when separated, the picture remains 
upon the latter support, and is in its 
right position This is what is known 
as the double transfer method When 
the double transfer method is used, the 
first support consists of a specially pre- 
pared support, which has been waxed in 
order to prevent the pictures from ad- 
hering permanently to it, this is then 
known as a temporary support The 
paper upon which the print is finally 
received is prepared with a coating of 
gelatin, and is known as the final sup- 
port. 


LANTERN SLIDES. 

The making of a good slide begins 
with the making of the negative, the 
operations in both cases being closely 
allied, and he who has mastered the first, 
which is the corner stone to all successful 
results in any branch of photography, 
may well be expected to be able to make 
a good lantern slide A slide is judged 
j n It by what it appears to be when held 
f i Jt je hand, but by its appearance when 
iaified two to five thousand times on 
^reen, where a small defect in the 
will show up as a gross fault 
fence and cleanliness are absolutely 
Issary The greatest caution should 
observed to keep the lantern plates 
from dust, both before and after 


exposure and development, for small pin- 
holes and dust spots, hardly noticeable 
on the slide, assume huge proportions 
on the screen and detract materially 
from the slide’s beauty ^ 

The high lights m a slide should, m 
rare cases only, be represented by clear 
glass, and the shadows should always be 
transparent, even in the deepest part 
The balance between these extremes 
should be a delicate gradation of tone 
from one to the other The contrast 
between the strongest high light and the 
deepest shadow should be enough to 
give brilliancy without hardness and 
delicacy or softness without being flat 
Tins IS controlled also, to some extent, by 
the subject summer sunshine requiring 
a more vigorous rendenng than hazy 
autumn eftects, and herein each indi- 
vidual must decide for himself what is 
most necessary to give the correct por- 
trayal of the subject. It is a good idea 
to procure a slide, as near technically 
perfect as possible, from some slide- 
makmg friend, or dealer, to use it as a 
standard, and to make slide after slide 
from the same negative until a satis- 
factory result is reached 

A black tone of good q^uality is usu- 
ally satisfactory for most slides, but it is 
very agreeable to see interspersed a va- 
riety of tone, and beautiful slides can be 
made, where the subject warrants, in 
blue, brown, purple, and even red and 
green, by varying the exposure and de- 
velopment and by using gold or uranium 
toning baths and other solutions for that 
purpose, the formulas and materials for 
which are easily obtainable from the 
magazines and from stock dealers, re- 
spectively 

It must be understood, however, that 
these toning solutions generally act as 
intensifiers, and that if toning is contem- 
plated, it should be borne in mind at the 
time of developing the slide, so that it 
may not finally appear too dense Ton- 
ing will improve otherwise weak slides, 
but will not help under-exposed ones, as 
its tendency will be in such case to in- 
crease the contrast, which m such slides 
is^ already too great ^ Another method 
<■'* !'< !i' fine quality of slides is to 
I ,'k'‘ strong exposures to over- 

develop, and then to reduce with persul- 
phate of ammonium 

The popular methods of making the 
exposure are: First, by contact in the 
printing frame, just as prints are made 
on velox or other developing paper, pro- 
vided the subject on the negative is of 
the right size for a lantern slide; and the 
other and better method is the camera 
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method, by which the subject of any 
negative, large or small, or any part 
thereof, can be reduced or enlarged, 
and thus brought to the proper size de- 
sired for the slide This is quite a 
knack, and should be considered and 
studied by the slide maker very care- 
fully 

Hard and inflexible rules cannot be 
laid down in this relation Portrait 
studies of bust or three-fourths figures 
or baby figures need not be made for a 
larger opening than IJ by ^ inches, and 
often appear to good advantage if made 
quite a bit smaller Figure or group 
compositions, with considerable back- 
ground or accessories, may, of course, 
have a larger opening to suit the par- 
ticular circumstances Monuments, tall 
buildings, and the like should have the 
benefit of the whole height of mat open- 
ing of inches, and should be made of 
a size to fill it out properly, providing, 
however, for sufficient foreground and a 
proper sky line Landscapes and marine 
views generally can be made to fill out 
the fulP length of mat opening, which, 
however, should not exceed inches, 
and may be of any height to suit the sub- 
ject, up to inches 

The subject should be well centered 
on the plate and the part intended to be 
shown as the picture should be well 
within the size of the mat opening de- 
cided upon, so that with a slight varia- 
tion of the placing of the mat no part of 
the picture wdi be cut off by the carrier 
in the stereopticon The horizon line in 
a landscape, and more particularly in a 
marine view, should always be in proper 
position, either below or above the center 
fine of the slide, as may suit the subject, 
but should never divide the picture in the 
middle and should not appear to be run- 
ning either up or down hill And the ver- 
tical lines in the pictures should not be 
leaning, but should run parallel with the 
side lines of the mat; this refers espe- 
cially to the vertical lines in architecture, 
except, however, the Tower of Pisa and 
kindred subjects, which should in every 
case be shown with their natural inclina- 
tions 

As to time of exposure, very little can 
be said That varies with the different 
makes of plates, with the quality of the 
light, and the nature and density of 
each individual negative. Therefore 
every one must be a judge unto himself 
and make as good a guess as he can for 
the first trial from each negative and 
gauge further exposures from the results 
thus obtained; but this much may be 
said, that a negative strong in contrast 


should be given a long exposure, close 
to the light, if artificial light is used, or in 
strong daylight, and developed with a 
weak or very much diluted developer to 
make a soft slide with full tone values 
And a flat, weak negative will yield bet- 
ter results if exposed farther from the 
light or to a weaker light, and developed 
by a normal or more aggressive de- 
veloper Over exposure and under ex- 
posure show the same results in slide 
plates as in negative plates, and the treat- 
ment should be similar in both kinds of 
plates except that, perhaps, in cases of 
under exposure of slide plates, the better 
plan would be to cast them aside and 
make them over, as very little can be done 
with them. For getting bright and 
clear effects it is now well understood 
that better and more satisfactory results 
are obtained by backing the shde plates 
as well as by backing negative plates 
This IS accomplished by coating the back 
or glass side of the plate with the follow- 
ing mixture 

Gum arabic J ounce 

Caramel 1 ounce 

Burnt sienna 2 ounces 

Alcohol 2 ounces 

Mix and apply with small sponge or 
wad of absorbent cotton. 

It should coat thin and smooth and 
dry hard enough so it will not rub off 
when handled. If the plates are put into 
a light-proof grooved box as fast as 
backed, they can be used about half an 
hour after being coated. Before devel- 
oping, this backing should be removed; 
this IS best done by first wetting the 
film side of the plate under the tap, 
which will prevent staining it, and then 
letting the water run on the iMcLing and, 
with a little rubbing, it v. 1 ppcar 
in a few moments, when development 
may proceed. Other preparations for 
this purpose, ready for use, may be 
found at the stock houses. The mat 
should be carefully selected or cut of a 
size and shape to show up the subject to 
best advantage, and should cover every- 
thing not wanted in the picture Tne 
opening should not exceed x 2 J inches 
in any case, and must not be ragged or 
fuzzy, but clean cut and symmetncaL 
The lines of the opening of square mats 
should be parallel with the outside lines 
of the plate. Oval, or round, or other 
variously shaped mats, should be used 
sparingly, and in special cases only 
where the nature of the subject will war- 
rant their use. 

Statuary shows up to best advantage 
when the background is blocked out 
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This is easily done with a small camel’s- 
hair artist’s brush and opaque or mdia 
ink, in a retouching frame, a good eye 
and a steady hand being the only addi- 
tional requirements. This treatment 
may also be applied to some flower 
stuaies and other botanical subjects 
Binding may be performed with the 
aid of a stationer’s spring clamp, such as 
is used for holding papers together, and 
can be purchased for 10 cents Cut the 
binding strips the length of the sides and 
ends of the slide, and gum them on 
separately, rubbing them firmly in con- 
tact with the glass with a piece of cloth 
or an old handkerchief, which might be 
kept handy for that purpose, so that the 
binding may not loosen or peel off after 
the slides are handled but half a dozen 
times Before storing the slides away 
for future use they should be pioperly 
labeled and named The name label 
should be affixed on the right end of the 
face of the slide as you look at it in its 
piopcr position, and should contain the 
m<ikor s mi mo and the title of the slide 
The thumb Libel should be aflSxed to the 
lower left-hand corner of the face of the 
slide, and may show the number of the 
slide 

HOW TO UTILIZE WASTE MA- 
TERIAL. 

Undoubtedly spoiled negatives form 
the greatest waste The uses to which a 
ruined negative may be put are mani- 
fold Cut down to 3^ inches square and 
the films cleaned off, they make excellent 
cover glasses for lantern slides. An- 
other use for them in the same popular 
branch of photography is the following 
If, during development, you see that 
your negative is spoiled through uneven 
density, over exposure, or what not, ex- 
pose it to the light and allow it to blacken 
all over. Now with sealing wax fasten a 
needle to a penholder, and by means of 
this little tool one can easily manufacture 
diagram slides from the darkened film 
(white lines on black ground) 

Take a spoiled negative, dissolve out 
all tfia silver with a solution of potassium 
ferncyanide and hypo. Rinse, dry, rub 
with sandpaper, and you will have a 
splendid substitute for ground glass 
Remove the silver in a similar manner 
from another negative, but this time 
wash thoroughly Squeegee down on 
this a print, and an opaline will be your 
reward From such an opaline, by ce- 

* ntmg on a few more glasses, a tasteful 
er weight may soon be made. An- 
er way in which very thin negatives 
y be used is this Bleach them in 


bichloride of mercury, back them with 
black paper, and positives will result 
Old negatives also make good trimming 
boards, the film preventing a rapid blunt- 
ing of the knife, and they may be suc- 
cessfully used as mounting tables Glean 
off the films, polish with French chalk, 
and squeegee your prints thereto" 
When dry they may be removed and will 
have a fine enameled, if hardly artistic, 
appearance Many other uses for them 
may also be found if the amateur is at all 
ingenious 

Users of pyro, instead of throwing the 
old developer away, should keep some of 
it and allow it to oxidize A thin nega-, 
tive, if immersed in this for a few min- 
utes, will be stained a deep yellow all 
over, and its printing quality will be 
much impioved 

Old hypo baths should be saved, and, 
when a sufficient quantity of silver is- 
thought to be in solution, reduced to 
recover the metal 

Printing paper of any sort is another 
great source of waste, especially to the 
inexperienced photographer. l4ints are 
too dark or not dark enough success- 
fully to undergo the subsequent opera- 
tions Spoiled material of this Lnd, 
however, is not without its uses in 
photography Those who swear by the 
^‘combined bath,” will find that scraps of 
printmg-out paper, or any silver paper, 
are necessary to start the toning action 

Spoiled mat surface, printing -out 
paper, bromide paper, or platinotype 
should be allowed to blacken all over. 
Here we have a dead-black surface use- 
ful for many purposes A leak in the 
bellows when out in the field may be 
repaired temporarily by moistening a 
piece of mat prmting-out paper and stick- 
ing it on the leak, the gelatin will cause 
it to adhere These i-c » i ■ . , Iso 

be used to back plates i» i ■ o of 
course, requiring some aanesive mixture 
to make them stick. 

In every photographer’s possession 
there will be found a small percentage of 
stained prints Instead of throwing 
these away, they may often be turned to* 
good account in the following manner 
Take a large piece of cardboard, some 
mountant, and the prints Now proceed 
to mount them tastefully so that the 
corners of some overlap, arranging in 
every case to hide the stain If you have 
gone properly to work, you will have an 
artistic mosaic. Now wash round with 
India ink, or paint a border of leaves, 
and the whole thing will form a very 
neat “tit bit.” 

Keep the stiff bits of cardboard, bef 
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tween wnich printing paper is packed. 
They are useful in many ways— from 
opaque cards m the dark slide to parti- 
tions between negatives in the storing 
boxes 

In reclaiming old gold solutions, all 
liquids containing gold, with the excep- 
tion of baths of which cyanide forms a 
part, must be strongly acidulated with 
chlorhydnc or sulphuric acid, if they are 
not already acid in their nature They 
are afterwards diluted with a large pro- 
portion of ordinary water, and a solution 
of sulphate of ferroprotoxide (green 
vitriol) IS poured in in excess It is 
recognized that the filtered liquid no 
longer contains gold when the addition 
of a new quantity of ferric sulphate does 
not occasion any cloudiness Gold 
precipitated in the form of a reddish or 
blackish powder is collected on a filter 
and dried in an oven with weights equal 
to its own of borax, saltpeter, and car- 
bonate of potash The mass is after- 
wards introduced gradually into a fire- 
roof crucible and carried to a white-red 
eat in a furnace When all the matter 
has been introduced, a stronger blast is 
given by closing the furnace, so that all 
the metal collects at the bottom of the 
crucible On cooling, a gold ingot, 
chemically pure, will be obtained- This 
mode of reduction is also suitable for 
impure chloride of gold, and for the re- 
moval of gilding, but not for solutions 
containing cyanides, which never give up 
all the gold they contain, the best means 
of treating the latter consists in evaporat- 
ing them to dryness in a cast-iron boiler, 
and in calcining the residue in an earthen 
crucible at the white red A small 
quantity of borax or saltpeter may be 
added for facilitating the fusion, but it 
is not generally necessary. The gold 
separated collects at the bottom of the 
crucible It is red, if saltpeter is em- 
ployed; and green, if it is borax 

To reclaim silver place the old films, 
plates, paper, etc , in a porcelain dish, so 
arranged that they will burn readily To 
facilitate combustion, a little kerosene or 
denatured alcohol poured over the con- 
tents will be found serviceable 

Before blowing off the burnt paper, 
place the residue m an agateware dish, 
the bottom of which is covered with a 
solution of saltpeter and water ^ Place 
the whole on the fire, and heat it until 
the silver is separated as a nitrate. 

The solution being complete, add to 
the mass a little water and hydrochloric 
acid, when in a short time the serviceable 
silver chloride will be obtained ^ If the 
films should not give up their silver as 


freely as the plates, then add a little more 
hydrochloric acid or work them up 
separately Silver reclaimed in this way 
IS eminently suitable for silver-plating 
all sorts of objects ^ 

FIXII^G AND CLEARII^G BATHS: 

The Acid Fixing and Clearing Bath. — 
Add 2 ounces of S P C clarifier (acid 
bisulphite of sodium) solution to 1 quart 
of hypo solution 1 in 5 

Combined Altim and Hypo Bath. — 
Add saturated solution of sulphite of 
sodium to saturated solution of alum till 
the white precipitate formed remains un- 
dissolved, and when the odor of sul- 
phurous acid becomes perceptible 

Mix this solution with an equal bulk 
of freshly prepared hypo solution 1 in 5, 
and filter 

This bath will remain clear 
Clearing Solution (Edward’s). — 

Alum 1 ounce avoirdupois 

Citric acid 1 ounce avoirdupois 

Sulphate of 
iron, crys- 
tals 3 ounces avoirdupois 

Water 1 imperial pint 

This should be freshly mixed 
Clearing Solution. — 

Saturated solution of 

alum 20 ounces 

Hydrochloric acid 1 ounce 

Immerse negative after fixing and 
washing. Wash well after removal 

Reducer for Gelatin Dry-Plate Nega- 
tives. — 

I — Saturated solution of 
ferricyanide of po- 
tassium 1 part 

Hyposulphite of sodi- 
um solution (1 in 10) 10 parts 

II — Perchlonde of iron 30 grains 

Citric acid 60 grains " 

Water 1 pint 

Belitski’s Acid Ferric-Oxalate Re- ; 
ducer for Gelatin Plates — 

Water ^ 7 ounces 

Potassium ferric oxal- 
ate drachms 

Crystallized neutral 

sulphite of sodium 2 drachms 
Powdered oxalic acid, 

from . 30 to 45 grains , 1 

Hyposulphite of soda IJ ounc^ 
The solutioii must be made in 
order, filtered, and be kept in "'^htiyr ^ 
closed bottles, and as under the infineaee t 
of light the ferric salt is reduced to fieiH 
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rous, the preparation must be kept in 
subdued light, m non-actmic glass bot- 
tles 

Ortho chromatic Dry Plates — Erythro- 
sine Bath (Mailman and Scolik). — Pre- 
liminary bath. 

Water 200 cubic centimeters 

Stronger am- 
monia 2 cubic centimeters 

Soak a plate for 2 minutes 
Color bath- 
Erythrosine 
solution (1 

in 1,000) 25 cubic centimeters 

Stronger 
ammonia 

(0 900) 4 cubic centimeters 

Water 175 cubic centimeters 

The plate should not remain longer in 
the bath than 1^ minutes. 

PAPER-SENSITIZING PROCESSES: 

Blueprint Paper. — I — The ordinary 
blue photographic print m which white 
lines appear on a blue ground may be 
made on paper prepared as follows 
A — Potassium ferncya- 

nide . . 10 drachms 

Distilled water 4 ounces 

JS , — Iron ammonia citrate 15 drachms 
Distilled water . 4 ounces 

Mix when wanted for use, filter, and 
apply to the surface of the paper 

With this mixture no developer is re- 
quired The paper after exposure is 
^mply washed in water to remove the 
unaltered iron salts The print is im- 
proved by immersion in dilute hydro- 
chloric acid, after which it must be again 
well washed in water 

II — The following process, credited 
to Captain Abney, yields a photographic 
paper giving blue lines on a white 

ground: 

Common salt . S ounces 

Ferric chloride 8 ounces 

Tartaric acid 3 J ounces 

Acacia 25 ounces 

Water . 100 ounces 

Dissolve the acacia in half the water 
and dissolve the other ingredients in the 
other half, then mix. 

The liquid is applied with a brush to 
strongly sizsed and well rolled paper in a 
subdued light. The coating should be 
as even as possible. The paper should 
be dried rapidly to prevent the solution 
sinking into its pores. When dry, the 
paper is ready for exposure. 


In sunlight, 1 or 2 minutes is generally 
sufficient to give an image; while in a 
dull light as much as an hour is nec- 
essary 

To develop the print, it is floated im- 
mediately after leaving the printing 
frame upon a saturated solution of po- 
tassium ferrocyanide. None of the de- 
veloping solution should be allowed to 
reach the back. The development is 
usually complete in less than a minute 
The paper may be lifted off the solution 
when the face is wetted, the development 
proceeding with that which adheres to 
the print 

When the development is complete, 
the print is floated on clean water, and 
after 2 or 3 minutes is placed in a bath, 
made as follows 

Sulphuric acid 3 ounces 

Hydrochloric acid 8 ounces 

Water 100 ounces 

In about 10 minutes the acid will have 
removed all iron salts not turned into the 
blue compound It is next thoroughly 
washed and dried Blue spots may be 
removed by a 4 per cent solution of 
caustic potash. 

The back of the tracing must be 
placed in contact with the sensitive 

surface. 

Ill — Dissolve 3f ounces of ammonia 
citrate of iron in 18 ounces of water, and 
put in a bottle Then dissolve 2J ounces 
of red prussiate of potash in 18 ounces of 
water, and put in another bottle When 
ready to prepare the paper, have the sheets 
piled one on top of the other, coating but 
one at a time Darken the room, and 
light a ruby lamp Now, mix thor- 
oughly equal parts of both solutions and 
apply the mixture with a sponge in long 
parallel sweeps, keeping the application 
as even as possible Hang the paper in 
the dark room to dry and keep it dark 
until used Any of the mixture left 
from sensitizing the paper should be 
thrown away, as it deteriorates rapidly 

Often, in making blueprints by sun- 
light, the exposure is too long, and when 
the frame is opened the white lines of 
the print are faint or obscure Usually 
these prints are relegated to the waste 
basket; but if, after being ^ washed as 
usual, they are sponged with a weak 
solution of chloride of iron, their recla- 
mation is almost certain When the lines 
reappear, the print should be thoroughly 
rinsed in clear water. 

Often a drawing, from which prints 
have already been made, requires cnang- 
ing. The blueprints then on hand are 
worthless, requiring more time to correct 
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than it would take to make a new print 
An economical way of using the worth- 
less prints IS to cancel the drawing al- 
ready thereon, sensitize the reverse side, 
and use the paper again. 

How to Make Picture Postal Cards 
and Photographic Letter Heads. — I — 
Well-sized paper is employed If the 
sizing should be insufficient, resizing can 
be done with a 10 per cent gelatin solu- 
tion, with a S per cent arrowroot paste, 
or with a 50 per cent decoction of carra- 
geen. This size IS applied on the crude 
paper with a brush and allowed to dry 
The well-sized or resized papers are 
superior and the picture becomes strong- 
er on them than on insufficiently sized 
paper Coat this paper uniformly with 
a solution of 154 grains of feme oxalate 
in 3 J fluidounces of distilled water, using 
a brush, and allow to dry. Next, apply 
the solution of 15 J grains of silver nitrate 
in Si fluidounces or water with a second 
brush, and dry again Coating and dry- 
ing must be conducted with ruby light or 
in the dark 

The finished paper keeps several days. 
Print deep so as to obtain a strong pic- 
ture and develop in the following bath 

Distilled water 3| fluidounces 

Potassium oxal- 
ate (neutral) . 340 grains 

Oxalic acid 4 grams 

After developing the well-washed 
prints, fix them preferably in the follow- 
ing bath 

Distilled water 3J fluidounces 

Sodium thiosul- 
phate 75 grains 

Gold chloride 
solution (1 in 
100) SO minims 

Any other good bath may be em- 
ployed. 

II — Starch is dissolved in water and 
the solution is boiled until it forms a 
thin paste. Carmine powder is added, 
and the mixture is rapidly and assidu- 
ously stirred until it is homogeneous 
throughout. It is now poured through 
muslin and spread by means of a suit- 
able pencil on the paper to be sensitized 
Let dry, then float it, prepared side down 
on a solution of potassium chromate, 30 
parts in 620 parts of distilled water, being 
careful to prevent any of the licjuid from 
getting on the back or reverse side Dry 
in the dark room, and preserve in dark- 
ness When desired for use lay the neg- 
ative on the face of the paper, and expose 
to the full sunlight for 6 or 6 minutes (or 


about an hour in diffused light) Wash- 
ing in plenty of water completes the proc- 
ess 

A Simple Emulsion for Mat or Print- 
ing -Out Paper — One of the very best 
surfaces to work upon for coloring in 
water color is the carbon print Apart 
from its absolute permanency as a base, 
the surface possesses the right tooth for 
the adhering of the pigment. It is just 
such a surface as this that is required 
upon other prints than carbon, both for 
finished mat surfaces and for the pur- 
poses of coloring. The way to ob- 
tain this surface upon almost any kind 
of paper, and to print it out so that the 
correct depth is ascertained on sight, 
will be described Some of the crayon 
drawing papers can be utilized, as well 
as many other plain photographic papers 
that may meet the desires of the pho- 
tographer. If a glossy paper is desired, 
the emulsion should be coated on a 
baryta-coated stock. 

There will be required, in the first 
place, 2 half-gallon stoneware crocks 
with lids. The best shape to employ is 
a crock with the sides running straight, 
with no depressed ridge at the top.^ One 
of these crocks is for the preparation of 
the emulsion, the other to receive the 
emulsion when filtered An enameled 
iron saucepan of about 2 gallons capac- 
ity will be required in wnich to stand 
the crock for preparing the emulsion, 
and also to remelt the emulsion after it 
has become set. The following is the 
formula for the emulsion, which must be 
prepared and mixed in the order given. 
Failure will be impossible if these details 
are scrupulously attended to. 

Having procured 2 half-gallon stone- 
ware crocks with lids, clean them out 
well with hot and cold water, and place 
into one of these the following* 

Distilled water . 10 ounces 

Gelatin (Heinrich’s, 

hard) .... 4 ounces 

Cut the gelatin into shreds with a 
clean pair of scissors Press these shreds 
beneath the water with a clean strip 
of glass and allow to soak for 1 hour. 
Now proceed to melt the water-soaked 
gelatin by placing the crock into hot 
water in the enameled saucepan, the 
water standing about half way up on the 
outside of the crock. Bring the water to 
boiling point, and keep^ the gelatin oc- 
casionally stirred until it is completely 
dissolved. Then remove the crock to 
allow the contents to cool down to 1^0® F. 
Now prepare the following, which can be 
done while the gelatin is melting: 
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No. 1 

Rochelle salts 90 grains 

Bistilled water 1 ounce 


No % 

Chloride of ammo- 
nium 45 grams 

Distilled water 1 ounce 


No. 3 

Nitrate of silver, 

1 ounce and 75 grams 

Citric acid (crushed 

crystals) 95 grams 

Distilled water . 10 ounces 


No. 4 

Powdered white alum 90 grams 

Distilled water (hot) 5 ounces 
The latter solution may be made with 
boiling water When these solutions 
are prepared, pour into the hot gelatin 
solution No. 1, stirring all the while with 
a clean glass rod Then add No S 
Rinse the vessel with a little distilled 
water, and add to the gelatin Now, 
while stirring gradually, add No 3, and 
lastly add No 4, which may be very hot 
This will cause a decided change in the 
color of the emulsion Lastly add 2 
ounces of pure alcohol (photographic). 
This must be added very gradually with 
vigorous stirring, because if added too 
quickly it will coagulate the gelatin 
and form insoluble lumps The emul- 
sion must, of course, be mixed under a 
light not stronger than an ordinary small 
gas-jet, or under a yellow light obtained 
by covering the windows with yellow 
paper. The cover may now be placed 
upon the crock, and the emulsion put 
aside for ^ or 3 days to ripen 

At the end of this time the contents of 
the crock, now formed into a stiff emul- 
sion, may be remelted in hot water by 
pjacing the crock in the enameled sauce- 
pan over a gas stove The emulsion 
may be broken up by cutting it with a 
clean bone or hard-rubber paper cutter 
to facilitate the melting Stir the mix- 
luie occasionally until thoroughly dis- 
solved, and add the following as soon as 
the emulsion has reached a temperature 
of about 150° P 


Distilled water , . 4 ounces 

Pure alcohol * 1 ounce 

The emulsion must now be filteied 
into the second crock The filtering is 
best accomplished in the following man- 
ner: Take an ordinary plain-top kero- 
sene lamp chimney, tie over the small 
end two thicknesses of w’ashed cheese 
cloth Invert the chimney and insert a 
tuft of absorbent cotton about the size of 


an ordinary egg. Press it carefully 
down upon the cheese cloth Fix the 
chimney in the ring of a retort stand (or 
cut a hole about 3 inches in diameter in a 
wooden shelf), so that the crock may 
stand conveniently beneath In the 
chimney place a strip of glass, resting 
upon the cotton, to prevent the cotton 
from lifting Now pour in the hot emul- 
sion and allow the whole of it to filter 
through the absorbent cotton This 
accomplished, we are now ready for 
coaling the paper, which is best done in 
the following manner 

Cut the paper into strips or sheets, 
say 12 inches wide and the full length of 
the sheet This will be, let us suppose, 
12 X 26 inches. Attach, by means of the 
well-known photographic clips, a strip 
of wood at each end of the paper upon 
the back Three clips at each end will 
be required Having a number of 
sheets thus prepared, the emulsion 
should be poured into a porcelain pan or 
tray, kept hot by standing within another 
tray containing hot water The emul- 
sion tray being, say, 11 x 14 size, the 
paper now is easily coated by holding 
the clipped ends in each hand, then hold- 
ing the left end of the paper up, and the 
right-hand end lowered so that the curve 
of the paper just touches the emulsion 
Then raise the right hand, at the same 
time lowering the left hand at the same 
late. Then lower the right hand, lifting 
the left Repeat this operation once 
more, then drain the excess of emulsion 
at one corner of the tray, say, the left- 
hand corner Just as soon as the emul- 
sion has drained, the coated sheet of 

E aper may be hung up to dry, by the ' 
ooks attached to the clips, upon a piece 
of copper wire stretched from side to 
side of a spare closet or room that can be 
kept darkened until the paper is dry In 
this way coat as much paper as may be 
required When it is dry it may be 
rolled up tight or kept flat under pressure 
until needed s 

If any emulsion remains it may be 
kept in a cool place for 2 weeks, and still 
be good for coating. Be sure to clean 
out all the vessels used before the emul- 
sion sets, otherwise this will present a 
difficult task, since the emulsion sets into 
an almost insoluble condition 

This emulsion is so made that it does: , 
not require to be washed. If it is washed 
it will become spoiled. It is easy to 
make and easy to use. If it is desired^ 
that only small sheets of paper are to be 
coated, they may be floated on the emul-"^ 
Sion, but in this case the paper must be^ 
damp, which is easily accomplished 
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wetting a sheet o£ blotting paper, then 
covering this with two dry sheets of blot- 
ting paper. Place the sheets to be 
coated upon these, and place under 
pressure during the night Next day 
they will be in good condition for floating 
When the coated paper is dry it may 
be printed and toned just the same as any 
other printing-out paper, with any toning 
bath, and fixed m hyposulphite of soda 
as usual Toning may be carried to a 
rich blue black, or if not carried too far 
will remain a beautiful sepia color. 
After well washing and drying, it will be 
observed that the surface corresponds 
with that of a carbon print, if the paper 
has been of a somewhat absorbent char- 
acter, the surface will be entirely mat, and 
will give an excellent tooth for coloring 
or finishing in sepia, black and white, etc. 

How to Sensitize Photographic Print- 
ing Papers — I — The older form of 
aper is one in which the chemicals are 
eld by albumen Silver is said to com- 
bine with this, forming an albuminate. 
Pictures printed on this would be too 
sharp m their contrasts, and conse- 
uently ‘‘hard”; this is avoided by intro- 
ucing silver chloride 
To prepare this form of paper, beat 15 
ounces of fresh egg albumen with 5 
ounces of distilled water, dissolve in it 
SOO grams of ammonium chloride, set 
aside for a time, and decant or filter 
Suitable paper is coated with this solu- 
tion by floating, and then dried The 
paper is “sensitized” by floating it on 
a solution of silver nitrate in distilled 
water, about 80 grains to the ounce, with 
a drop of acetic acid. The paper is 
dried as before, and is then ready for 
printing The ^ sensitizing must, of 
course, be done in the dark room 

The reaction between the ammonium 
chloride present in the albumen coating 
produces a certain quantity of silver chlo- 
ride, the purpose of which is shown above. 
Of course, variations in the proportions 
of this ingredient will give dfiflerent de- 
grees of softness to the picture. 

II — The bromide and chloride papers 
which are now popular consist of the or- 
dinary photographic paper sensitized by 
means of a thin coating of bromide or 
chloride emulsion. In “Photographic 
Printing Methods,” by the Rev. W H. 
Burbank, the following method is given 
for bromide paper: 

A — Gelatin (soft) . ^ . 42 J grains 

Bromide of potassium 26 grains 
Distilled water 1 ounce 

R. — Nitrate of silver . 33} grains 

Distilled water.. 1 ounce 


Dissolve the bromide first, then add 
the gelatin and dissolve by gentle heat 
(95° to 100° F ) Bring the silver so- 
lution to the same temperature, and add 
in a small stream to the gelatin solution, 
stirring vigorously, of course in non-ac- 
tmic light Keep the mixed emulsion at 
a temperature of 105° F for half an hour, 
or according to the degree of sensitive- 
ness required, previously adding 1 drop 
of nitric acid to every 5 ounces of the 
emulsion Allow it to set, squeeze 
through working canvas, and wash 2 
hours in running water. In his own 
practice he manages the washing easily 
enough by breaking the emulsion up 
into an earthen jar filled with cold water, 
and placed in the dark room sink A 
tall lamp chimney standing in the jar 
immediately under the tap conducts 
fresh water to the bottom of the jar, and 
keeps the finely divided emulsion in con- 
stant motion, a piece of muslin, laid over 
the top of the jar to prevent any of the 
emulsion running out, completes this 
simple, inexpensive, but efiScient wash- 

^ext melt the emulsion and add one- 
tenth of the whole volume of glycerine 
and alcohol; the first to prevent trouble- 
some cockling of the paper as it dries, the 
second to prevent air bubbles and hasten 
dr^ng Then filter. 

With the emulsion the paper may be 
coated just as it comes from the stock 
dealer, plain, or, better still, given a 
substratum of insoluble gelatin, made as 
follows: 

Gelatin If grains 

Water . 1 ounce 

Dissolve and filter, then add 11 drops 
of a 1 in 50 filtered chrome alum solution- 
The paper is to be floated for half a 
minute on this solution, avoiding air 
bubbles, and then hung up to dry ii\a 
room free from dust The purpose of 
this substratum is to secure additional 
brilliancy in the finished prints by keep- 
ing the emulsion isolated from the sur- 
face of the paper. The paper should 
now be cut to the size desired 

We dp not know of these processes 
having been applied to postal cards, but 
unless there is some substance m the 
sizing of the card which would interfere,, 
there is no reason why it should not be. 
Of course, however, a novice will not get 
the results by using it that an experienced 
hand would. 

Ferro -Prussiate Paper, — The follow- 
ing aniline process of preparing sensitive 
j paper is employed by the Prussian and 
I Hessian railway administrations- The 
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ordinary paper on reels is used for the 
pu^ose, and sensitized as follows i 
Two hundred and fifty parts, by 
weight, of powdered potassium bichro- 
mate are dissolved m water, the solution 
should be completely saturated, 10 parts 
of concentrated sulphuric acid, 10 parts 
of alcohol (962), and 30 parts of phos- 
phoric acid, are added successively, and 
the whole stirred together The solu- 
tion IS sponged over the paper It is not 
necessary to have the room absolutely 
dark, or to work by a red light, still the 
light should be obscured The drying 
of the paper, in the same place, takes 
about 10 minutes, after which the tracing 
to be reproduced and the paper are 
placed in a frame, as usual, and exposed 
to daylight On a sunny day, an ex- 
posure of 35 seconds is enough; m 
cloudy weather, 60 to 70 seconds, on a 
very dark day, as much as 5 minutes 
After exposure, the paper is fixed by 
suspending it for 20 minutes upon a bar 
m a closed wooden box, on the bottom 
of which are laid some sheets of blotting 
paper, sprinkled with 40 drops of ben- 
zine and 20 of crude aniline oil The 
vapors given off will develop the design 
Several impressions may be taken at the 
same time. 

For fixing, crude aniline oil is to be 
used (anilmum purum), not refined 
(purissimum), for the reason that the 
former alone contains the substances 
necessary for the operation The re- 
produced design is placed in water for a 
tew minutes, and hung up to dry 

Pigment Paper for Immediate Use. — 
Pigment paper is usually sensitized in 
the bichromate solution on the evening 
before it is desired for use If it is not 
then used it will spoil By proceeding 
as follows the paper may be used within 
a ^quartei of an hour after treating it 
m the bichromate bath Make a solu- 
tion of 

Ammonium bi- 
chromate 75 grains 

Water fluidounces 

Sodium carbonate 15 grains 
Mix 0 35 ounces of this solution with 0 7 
ounces alcohol, and with a broad brush 
apply to surface of the pigment paper, 
as evenly as possible Dry this paper 
as quickly as possible in a pasteboard 
box of suitable size, 15 minutes being 
usually long enough for the purpose It 
may then be used at once 

Photographing on Silk. — China silk is 
thoroughly and carefully washed to free 
it from dressing, and then immersed in 
the following solution* 


Sodium chloride 4 parts 

Arrowroot 4 parts 

Acetic acid 15 parts 

Distilled water. , . 100 parts 

Dissolve the arrowroot in the water by 
warming gently, then add the remaining 
ingredients Dissolve 4 parts of tannin 
in 100 parts of distilled water and mix the 
solutions. Let the silk remain in the 
bath for 3 minutes, then hang it care- 
fully on a cord stretched across the 
room to dry. The sensitizing mixture 
is as follows 

Silver nitrate 90 parts 

Distilled water.. . . 750 parts 

Nitric acid . , 1 part 

Dissolve On the surface of this so- 
lution the silk IS to be floated for 1 
minute, then hung up till superficially 
dry, then pinned out carefully on a flat 
board until completely dry This must, 
of course, be done in the dark room 
Print, wash, and tone in the usual man- 
ner 

TONINU BATHS FOR PAPER. 

The chief complaints made against 
separate baths are (1) the possibility 
of double tones, and (2) that the prints 
sometimes turn yellow and remain so. 
Such obstacles may easily be removed by 
exercising a little care Double tones 
may be prevented by^ soaking the prints 
in a 10 per cent solution of common salt 
before the preliminary washing, and by 
not touching the films with the fingers; 
and the second objection could not be 
raised provided fresh solution were used, 
with no excess of sulphocyamde, if this 
be the bath adopted 

A very satisfactory solution may be 
made as follows 

Sodium phosphate 20 grams 

Gold chloride . . IJ grams 

Distilled (or boiled) 

water . 10 ounces 

This tones very quickly and evenlv, 
and the print will be, when fixed, exactly 
the color it is when removed from the 
bath Good chocolate tints may be 
obtained, turning to purple gray on pro- 
longed immersion 

Next to this, as regards ease of ma- 
nipulation, the tungstate bath may be 
placed, the following being a good for- 
mula 

Sodium tungstate 40 grains 
Gold chloride 2 grains 

Water 12 ounces 

The prints should be toned a little 
further than reouired, as they change 
color, though only slightly, m the hypo. 
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Provided that ordinary care be ex- 
ercised, the sulphocyamde bath cannot 
well be improved upon The formulas 
given by the various makers for their 
respective papers are all satisfactory, 
and differ very little One that always 
acts well is 

Ammonium sulpho- 

cyanide 28 grains 

Distilled water 16 ounces 

Gold chloride SJ grains 

For those who care to try the various 
baths, and to compare their results, here 
is a table showing the quantities of dif- 
ferent agents that may be used with 
sufficient water to make up 10 ounces 

Gold chlo- 
ride, 1 gr 
to 1 oz 

water 12 dr l6dr 16dr 11 dr 11 dr 14 dr 
Borax 60 gr 
Sod bicar- 
bonate 10 gr 

Sod car- 
bonate 20 gr 

Sod phos- 
phate 20 gr 

Sod tung- 
state . 40 gr 

Amm sul- 
phocya- 
mde 17 5gr 

We may take it that any of these sub- 
stances reduce gold trichloride, AuCU to 
AuCl; this AuCl apparently^ acts as an 
electrolyte, from which gold is deposited 
on the silver of the image, and at the 
same time a small quantity of silver 
combines with the chlorine of the gold 
chloride thus: 

AuCl + Ag== AgCl + Au 

When toning has been completed, the 
prints are washed and placed in the fix- 
ing bath, when the sodium thiosulphate 
resent dissolves any silver chloride that 
as not been affected by light. 

Besides the well-known, every-day 
tones we see, which never outstep the 
narrow range between chocolate brown 
and purple, a practically infinite variety 
of color, from chalk red to black, may be 
obtained by a little careful study of ton- 
ing baths instead of regarding them as 
mere unalterable machines. Most charm- 
ing tints are produced with platinum 

baths, a good formula being 

Strong nitric acid . 5 drops 

Water 4 ounces 

Chloro-platinite of po- 
tassium 1 grain 

The final tone of a print cannot be 
fudged from its appearance in the bath, 
but some idea of it may be got by holding 


it up to the light and looking through it. 
A short immersion^ gives various reds, 
while prolonged toning gives soft grays 
Besults very similar to platinotype 
may be obtained with the following 
combined gold and platinum bath. 

A — Sodium acetate 1 drachm 

Water 4 ounces 

Gold chloride 1 grain 

B — Chloro-platmite of po- 
tassium . 1 grain 

Water 4 ounces 

Mix A and B and neutralize with nitric 
acid (The solution will be neutral 
when it just ceases to turn red litmus 
paper blue ) 

Another toning agent is stannous 
chloride Two or three grains of tin foil 
are dissolved in strong hydrochloric acid 
with the aid of heat. The whole is then 
made up to about 4 ounces with water 

Toning Baths for Silver Bromide 
Paper. — The picture, which has been 
exposed at a distance of 1 J feet for about 
8 to 10 seconds, is developed in the cus- 
tomary manner and fixed in an acid 
fixing bath composed of 

Distilled water 1,000 cubic centimeters 
Hyposulphite of 

soda 100 grams 

Sodium sulphite £0 grams 

Sulphuric acid 4 to 5 grams 

First dissolve the^ sodium sulphite, 
then add the sulphuric acid, and finally 
the hyposulphite, and dissolve 

Blue tints are obtained by laying the 
picture in a bath composed as follows 

A — Uranium ni- 
trate % grams 

Water £00 cubic centimeters 

J5. — Red p r u s - 
siate o f 

potash . £ grams 

Water £00 cubic centimeters 

C — A m m o n 1 a- 

iron-alum 10 grams 
Water 100 cubic centimeters 

Pure hydro- 
chloric 

acid. 15 cubic centimeters 

Immediately before the toning, mix 
Solution A £00 cubic centimeters 
Glacial ace- 
tic acid £0 cubic centimeters 
Solution B - £00 cubic centimeters 
Solution C 30 to 40 cubic centi- 
meters 

Brown tints. Use the following sor 
lutions* 
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A — Uranium ni- 
trate 12 grams 

Water. 1,000 cubic centimeters 

j5 — Red prus- 
Slate of 

potash 9 grams 

Water 1,000 cubic centimeters 

And mix immediately before use 
Solution A . 100 cubic centimeters 
Solution B. 100 cubic centimeters 
Glacial ace- 
tic acid . . 10 cubic centimeters 

Pictures toned in this bath are then 
laid into the following solution 

Water 1,500 cubic centimeters 
Pure hydro- 
chloric 

acid 5 cubic centimeters 

Citric acid . 20 grams 

To Turn Blueprints Brown. — A piece 
of caustic soda about the size of a bean 
is dissolved in 5 ounces of water and the 
blueprint immersed in it, on which it 
will take on an orange-yellow color 
When the blue has entirely left the prmt 
it should be washed thoroughly and im- 
mersed in a bath composed of 8 ounces 
of water in which has been dissolved a 
heaping teaspoonful of tannic acid The 
prints in this bath will assume a brown 
color that may be carried to almost any 
tone, after which they must again be 
thoroughly washed and allowed to dry. 

COMBINED TONING AND PIXING 
BATHS. 

The combined toning and fixing 
bath consists essentially of five parts — 
(1) water, the solvent, (2) a soluble 
salt of gold, such as gold chloride, (3) 
the fixing agent, sodium thiosulphate; 
(4) a compound which will readily com- 
bine with “nascent” sulphur — i. e , sul- 
phur as it is liberated — this is usually a 
soluble lead salt, such as the acetate or 
nitrate, and (5) an auxiliary, such as a 
sulphocyanide 

The simplest bath was recommended 
by Dr John Nicol, and is as follows: 
Sodium thiosulphate 3 ounces 
Distilled water 16 ounces 

When dissolved, add 

Gold chloride 4 grams 

^ Distilled water 4 nuidrachms 

A bath which contains lead is due to Dr 
Vogel, whose name alone is sufiicient to 
warrant confidence in the formula: 
Sodium thiosulphate 7 ounces 
Ammonium sulpho- 
cyanide , 1 ounce 

Lead acetate . 67 grains 

Alum , 1 oiince 


Gold chloride 12 grams 

Distilled water 35 Suidounces 

A bath which contains no lead is one 
which has produced excellent results 
and IS due to the experimental research 
of Dr Liesegang. It is as follows* 
Ammonium sul- 
phocyanide i ounce 

Sodium chloride 1 ounce 
Alum ^ ounce 

Sodium thiosul- 
phate 4 ounces 

Distilled water 24 fluiclounces 

Allow this solution to stand for 24 
hours, during which time the precipi- 
tated sulphur sinks to the bottom of the 
vessel, decant or filter, and add 

Gold chloride . 8 grains 

Distilled water 1 nuidounce 

It IS curious that, with the two baths 
last described, the addition to them of 
some old, exhausted solution makes them 
work all the better. 
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The object of this table is to enable 
any manipulator who is about to enlarge 
(or reduce) a copy any given number of 
times to do so without troublesome cal- 
culation It IS assumed that the pho- 
tographer knows exactly what the focus 
of his lens is, and that he is able to meas- 
ure accurately from its optical center 
The use of the table will be seen from 
the following illustration A photogra- 
pher has a carte to enlarge to four times 
•«ts size, and the lens he intends employ- 
ing is one of 6 inches equivalent focus. 
He must therefore look for 4 on the 
upper horizontal line and for 6 in the first 
vertical column, and carry his eye to 
where these two ^oin, which will be at 
30-7 J. The greater of these is the dis- 
tance the sensitive plate must be from 
the center of the lens; and the lesser, the 
distance of the picture to be copied To 
reduce a picture any given number of 
times, the same method must be fol- 
lowed, but in this case the greater num- 
ber will represent the distance between 
the lens and the picture to be copied, the 
latter that between the lens and the 
sensitive plate. This explanation will 
be sufficient for every case of enlargement 
or reduction. 

If the focus of the lens be 12 inches, as 
this number is not in the column of focal 
lengths, look out for 6 m this column and 
multiply by 2, and so on with any other 
numbers. 

To make a good enlargement five 
points should be kept constantly in view, 
viz 

1. Most careful treatment of the orig- 
inal negative. 

2 Making a diapositive complete in 
all its parts 

3 Scrupulous consideration of the 
size of the enlargement. 

4 Correct exposure during the proc- 
ess of enlargement 

5. The most minute attention to the 
details of development, including the 
chemical treatment of the enlarged neg- 
ative. 

The original negative should not be 
too dense, nor, on the contrary, should it 
be too thin. If necessary, it should be 
washed off, or strengthened, as the case 
may be. Too strong a negative is usu- 
ally weakened with ammonium per- 
sulphate, or the fixing hypo solution is 
cmxte sufficient. All spots, points, etc., 
should be retouched with the pencil and 
carmine. 

The diapositive should be produced by 
contact in the copying apparatus. A 
border of black paper Aoula be used to 
prevent the entry of light from the side. 


The correct period of exposure de- 
pends upon the thickness of the negative, 
the source of the light, its distance, etc. 
Here there is no rule, experience alone 
must teach 

For developing one should use not too 
strong a developer The metol-soda 
developer is well suited to this work, as 
it gives especially soft lights and half 
tones. Avoid too short a development. 
When the finger laid behind the thickest 
spot, and held toward the light, can no 
longer be detected, the negative is dense 
enough 

The denser negatives should be ex- 
posed longer, and the development 
should be quick, while with thm, light 
negatives the reverse is true, the ex- 
posure should be briefer and the de- 
velopment long, using a strong developer, 
and if necessary with an addition of po- 
tassium bromide. 

The Sliver chloro-bromide diapositive 
plates, found in the shops, are totally 
unsuited for enlargements, as they give 
overdone, hard pictures. 

To produce good artistic results m 
enlarging, the diapositive should be kept 
soft, even somewhat too thin. It should 
undergo, also, a thorough retouching 
All improvements are easily carried out 
on the smaller positive or negative pic- 
tures. Later on, after the same have 
been enlarged, corrections are much 
more difficult and troublesome. 

VARNISHES: 

Cold Varnish. — - 

I. — Pyroxylin 10 grains 

Amyl alcohol . . 1 ounce 

Amyl acetate . 1 ounce 

Allow to stand, shaking frequently till 
dissolved. Label. The negalnc should 
be thoroughly dried before this solution 
is applied, which may be done either by 
flowing it over the solution or with a flat 
brush. The negative should be placed iii , 
a warm place for at least 12 noui^ to? 
thoroughly dry. # 

Label In applying this varnish great 
care should be taken not to use it near 
a light or open fire. It can be flowed 
over or brushed on the negative 

Black Varnish. — / ^ 

Brunswick black. . IJ ounces f , 
Benzol 1 omce 

•Label* The varnish should be app^d- 
with a brush, care being taken not Iso* 
use it near a hght or open fire. j 
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Dead Black Varnish. — 

Borax 30 grains 

Shellac 60 grams 

Glycerine 30 mmims 

Water 2 ounces 

Boil till dissolved, filter, and add ani- 
line black, 120 grams 

Label Apply the solution with a 
brush, and repeat when dry if necessary. 

Ordinary Negative Varmsh. — 

Gum sandarac 1 ounce 

Orange shellac i ounce 

Castor oil 90 minims 

Methyl alcohol 1 pint 

Allow to stand with occasional agita- 
tion till dissolved, and then filter Label 
The negative should be heated before a 
fire till it can be comfortably borne on the 
back of the hand, and then the varnish 
flowed over, any excess being drained 
off, and the negative should then be 
again placed near the fire to dry 

Water Varnish. — It is not only in con- 
nection with its application to a wet col- 
lodion film that water varnish forms a 
valuable addition to the stock of chem- 
icals in all-round photography, it is 
almost invaluable in the case of gelatin 
as with wet collodion films. In the case 
of gelatin negatives the water varnish is 
applied m the shape of a wash directly 
alter the negatives have been washed to 
free their films from all traces of hypo, 
or m other words, at that stage when the 
usual drying operation would begin. 
After the varnish has been applied the 
films are dried in the usual manner, and 
its application will soon convince anyone 
that has experienced the difficulty of re- 
touching by reason of the want of a tooth 
in the film to make a lead-pencil bite, as 
the saying goes, that were this the only 
benefit accruing from its application it 
is well worthy of being employed 

The use of water varnish, however, 
does away with the necessity of em- 
ploying collodion as an additional pro- 
tection to a negative, and is, perhaps, 
the best known remedy against damage 
from Sliver staining that experienced 
workps are acquainted with. As a var- 
nish it is not costly, neither is it difficult 
to make in reasonably small quantities, 
while its application is simplicity itself. 
The following formula is an excellent 
sample of water varnish 

Place in a clean, enameled pan 1 pint 
of water, into which insert 4 ounces of 
shellac m thin flakes, and place the vessel 
on a fire or gas stove until the water is 
raised to 212° F When this tempera- 
ture is reached a few drops of hot, sat- 


urated solution of borax is dropped into 
the boiling pan containing the shellac 
and water, taking care to stir vigorously 
with a long strip of glass until the shellac 
is all dissolved Too much borax should 
not be added, only just sufficient to 
cause the shellac to dissolve, and it is 
better to stop short, if anything, before 
all the flakes dissolve out than to add too 
much borax The solution is then fil- 
tered carefully and, when cold, the water 
varnish is ready for use. 

FADED PHOTOGRAPHS AND THEIR 
TREATMENT: 

Restoring Faded Photographs. — I 

As a precaution against a disaster first 
copy the old print in the same size. 
Soak the faded photograph for several 
hours in clean water and, after separating 
print from mount, immerse the former m 
nitric acid, highly dilute (1 per cent), for 
a few minutes Then the print is kept 
in a mercury intensifier (mercuric chlo- 
ride, i ounce, common salt, J ounce, hot 
water, 16 ounces, used cold), until 
bleached as much as possible After 
half an hour’s rinsing, a very weak am- 
monia solution will restore the photo- 
graph, with increased vigor, the upper 
tones being much improved, though the 
shadows will show some tendency to 
clog The net result will be a decided 
improvement in appearance, but, at this 
stage, any similarly restored photo- 
graphs should be recopied if their im- 
portance warrants it, as mercury inten- 
sifier results are not permanent It may 
be suggested that merely rephotograph- 
ing and printing m platmotype will 
probably answer. 

II — Carefully remove the picture 
from its mount, and put it in a solution of 
the following composition 

By weight 

Hydrochloric acid 2 parts 

Sodium chloride 8 parts 

Potassium bichromate 8 parts 

Distilled water 250 parts 

The fluid bleaches the picture, but 
photographs that have been toned with 
gold do not quite vanish Rinse with 
plenty of water, and develop again with 
very dilute alkaline developer 

MOUNTANTS: 

See also Adhesives 

I — If buckling of the mount is to be 
cured, the prints must be mounted in a 
dry state, and the film of mountant borne 
by the print must be just sufficient to 
attach it firmly to the mount and no 
more The great virtue of the method 
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heie described consists of the mar- 
velously tbm film of tenacious mountant 
applied to the print in its dry condition, 
shrinkage by this means being entirely 
obviated A drawing board with a per- 
fectly smooth surface and of fair dimen- 
sions, an ivory or bone burnisher at- 
tached to a short handle, with some 
common glue, are the principal requi- 
sites T^e, say, a quarter of a pound of 
the glue broken into small pieces and 
cover it with water in a clean gallipot, 
large enough to allow for the subsequent 
swelling of the glue Place on one side 
until the glue has become thoroughly 
permeated by the water, then pour off 
the excess and dissolve the glue in the 
water it has absorbed, by placing the 
gallipot m a vessel of hot water The 
solution tested with a piece of blue lit- 
mus paper will show a distinctly acid 
reaction, which must be carefully neu- 
tralized by adding some solution of car- 
bonate of soda The amount of water 
absorbed by the glue will probably be 
too little to give it the best working con- 
sistency, and, if this is the case, sufficient 
should be added to make it about the 
thickness of ordinary molasses Care- 
ful filtration through a cambric hand- 
kerchief, and the addition of about 10 
grains of thymol, completes the prepara- 
tion of the mounting solution As glue 
deteriorates by frequent and prolonged 
heating, it is preferable to make up a 
stock solution, from which sufficient for 
the work m hand can be taken in the 
form of ]elly, melted, and used up at once. 

The finished prints, dried and trimmed 
to the required size, are placed on 
the boards they are to occupy when 
mounted, and, as it is impossible to re- 
move a print for readjustment once it is 
laid down for final mounting, the wisest 
course is to indicate by faint pencil 
marks on the mount the exact position 
the print is to occupy, then it may be 
laid down accurately and without any 
indecision A small gas or oil stove is 
required on the mounting table to keep 
the glue liquid, but maintaining the solu- 
tion in a constant state ^ of ebullition 
throughout the operation is unnecessary 
and harmful to the glue; the flame 
should be regulated so that the mountant 
is kept j*ust at the melting point. Place 
the drawing board beside the gas stove 
and with a house-painter’s brush of 
good quality and size spread the glue 
over an area considerably exceeding the 
dimensions of the print to be mounted 
A thin coating of glue evenly applied to 
the board is the end to aim at, to accom- 
plish which the brush should be worked 


in horizontal strokes, crossing these with 
others at right angles. Have at hand a 
small pile of paper cut into pieces some- 
what larger than the print to be mounted 
(old newspaper answers admirably for 
these pieces), lay one down on the glued 
patch and press it well into contact by 
passing the closed hand across it in all 
directions Raise one corner of the 
paper, and slowly but firmly strip it 
from the board Repeat the operations 
of gluing the board (in the same place) 
and stripping the newspaper 2 or 3 
times, when a beautifully even cushion 
of glue will remain on the board. 

Mounting the prints is the next step 
The cushion of glue obtained on the 
board has to be coated with glue for, 
say, every second print, but the amount 
applied must be as small as possible. 
After applying the glue the print is laid 
down upon it, a square of the waste 
newspaper laid over the print, which 
has then to be rubbed well into contact 
with the glue Raise a corner of the 
print with the point of a penknife and 
strip it from the board, as in the case of 
the newspaper Care must be taken 
when handling the print in its glued con- 
dition to keep the fingers well beyond 
the edges of the print, in order that no 

f lue may be abstracted from the edges, 
jay the print quickly down upon its 
mount; with a clean, soft linen duster 
smooth it everywhere into contact, place 
upon it a square of photographic drying 
board, and with the bone burnisher go 
over it in all directions, using consider- 
able pressure The finished result is a 
mounted print that shows no signs of 
buckling, and which adheres to the 
mount with perfect tenacity. 

II — Gelatin 2 parts 

Water 4 parts 

Alcohol 8 parts 

The alcohol is added slowly as soon as 
the gelatm is well dissolved in the water, 
and the vessel turned continually to 
obtain a homogeneous mixture. The 
solution must be kept hot during the 
operation on a water bath, and should 
be applied quickly, as it soon dries; the 
print must be placed exactly the first 
time, as it adheres at once. The solu- 
tion keeps for a long time in well-corked 
bottles 

TRANSPARENT PHOTOGRAPHS: 

I — The followup mixture may be 
employed at 176° F., to render photo- 
graphs transparent It consists of 4 parts 
paraffine and 1 part linseed oil After 
immersion the photographs are at once 
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dried between blotting paper For fast- 
ening these photographs to glass, glue or 
gelatin solution alone cannot be em- 
ployed This IS possible only when one- 
fourth of its weight of sugar has been 
added to the glue before dissolving 1 ne 
glasses for applying the photogiaphs 
must be perfect, because the slightest 
defects are visible afterwards. 

XI. — If on albumen paper, soak the 
print overnight in a mixture of 8 ounces 
of castor oil and 1 ounce of Canada ba^ 
sam. Plain pa^er requires a much 
shorter time When the print is thor- 
oughly soaked, take it from the oil, drain 
well, and lay it on the glass face down- 
ward, and squeeze till all is driven out 
and the print adheres. If a curved glass 
IS used, prepare a squeegee with edge par- 
allel with the curvature of the glass It 
will take several hours before the print is 
dry enough to apply color to it 


THE GUM - BICHROMATE PHOTO- 1 
PRINTING PROCESS. 

Gum bichromate is not a universal i 
printing method. It is not suited for 
all subiects or for all negatives, but 1 
where there is simplicity and breadth in 
sizes of 8i X 6i and upward, direct or 
enlarged prints by it have a charm al- 
together their own, and afford an oppor- 
tunity for individuality greater than any 
other method. , . , „ n 

While almost any kind of paper will 
do, there are certain qualities that the 
beginner at least should endeavor to 
secure. It should be tough enough to 
stand the necessary handling, which is 
considerably more than m either the 
printing-out or developing methods It 
must not be so hard or smooth as to make 
coating difficult, nor so porous as to ab- 
sorb or let the coating sink in too much, 
but a few trials will ^ow just what sur- 
face is best. Till that experience is ac- 
quired it may be said that most of What- 
man’s or Michallet’s drawing papers, to 
be had at any artist’s materials store, will 
be found all that can be desired; or, 
failing these, the sizing of almost any 
good paper will make it almost as suit- 
able. 

For sizing, a weak solution of gelatin 
is generally employed, but arrowroot is 
better, half an ounce to a pint of water. 
It should be beaten into a cream with a 
little of the water, the rest added, and 
brought to the boil. When cold it may 
be applied wnth a sponge or tuft of cotton, 
going several times, first in one direction 
and then in the other, and it saves a 
little future trouble to pencil mark the 


non-sized side. 


The quality of the gum is of less im- 
portance than IS generally supposed, so 
long as it IS the genuine gum arable, and 
in round, clean “teais ” To make the 
solution select an 8-ounce, wide-mouthed 
bottle, of the tall rather than the squat 
variety, and place in it 6 ounces of water 
Two ounces of the gum are then tied 
loosely m a piece of thin muslin and sus- 
pended in the bottle so as to be about 
two-thirds covered by the water Solu- 
tion begins at once, as may be seen by 
the heavier liquid descending, and if 
kept at the oidinary temperature of the 
room may not be complete for 24 or even 
48 hours, but the keeping qualities of the 
solution will be greater than if the time 
had been shortened by heat. When all 
that will has been dissolved, there will 
still be a quantity of gelatinous matter in 
the muslin, but on no account must it be 
squeezed out, as the semi-soluble matter 
thus added to the solution would be in- 
juuous With the addition of a few 
drops of carbolic acid and a good cork 
the gum solution will keep for months 

The selection of the pigments is not 
such a serious matter as some of the 
writers would lead us to believe Tube 
water colors are convenient and save the 
trouble of grinding, but the cheap colors 
in powder take a better grip and give 
richer images. The best prints are made 
with mixtuics of common lampblack, 
red ocher, sienna, umber, and Vandyke 
brown, the only objection to their em- 
ployment bein^ the necessity of rather 
carefully grinding This may be done 
with a stiffish spatula and a sheet of 
finely ground glass, the powder mixed 
with a little gum solution and rubbed 
with the spatula till smooth, but better 
still is a glass paper weight in the shape 
of a cone with a base of about li inches 
in diameter, bought in the stationer’s for 
25 cents 

The sensitizer is a 10 per cent solution 
of potassium bichromate, and whatever^ 
be the pigment or whatever the method 
of preparing the coating, it may be useful . 
to keep m mind that the right strength \ 
or proportion, or at least a strength or 
coating that answers very well, is equal 
parts of that and the gum solution 

In preparing the coating measure the 
gum solution in a cup from a toy tea set 
that holds exactly 1 ounce, it being easier 
to get it all out of this than out of a conic- ^ 
al graduate. From 20 to SO grains or 
the color or mixture of colors in powder is 
placed on the slab— the ground surface 
of an “opfill” answers well — and enough i 
of the gum added to moisten it, and work 
the paper weight “muller,” aided by th^ 
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spatula, as long as any gnttiness remains, 
or till it IS perfectly smooth, adding more 
and more gum till it is like a thick cream. 
It IS then transferred to a squat teacup 
and 1 ounce of the bichromate solution 
gradually added, working it in with one 
of the brushes to perfect homogeneity. 
Of course, it will be understood that this 
mixture should be used all at once, or 
rather only as much as is to be used at 
once should be made, as notwithstanding 
what has been said to the contrary, it will 
not keep. After each operation, both or 
all of the brushes should be thoroughly 
cleaned before putting them away. 

Not the least important are the 
brushes, one about ^ inches wide and 
soft for laying on the coating, the other, 
unless for small work, twice that breadth 
and of what is known as ‘‘badger” or a 
good imitation thereof, for softening 

The paper can be bought in sheets of 
about 17 X inches Cut these in two, 
coating pieces of about 17 x 11. The 
sheet IS fastened to a drawing board by 
drawing pins, one at each corner The 
coating brush — of camel’s hair, but it is 
said that hog’s is better— is filled with 
the creamy mixture, which has been 
transferred to a saucer as more con- 
Yenient, and with even strokes, first one 
way and then the other, drawn all over 
the paper It is easier to do than to de- 
scribe, but all three joints, wrist, elbow, 
and shoulder take part, and unless the 
surface of the paper is too smooth, there 
is really no difficulty to speak of. 

By the time the whole surface has been 
covered the paper will have expanded to 
an extent that makes it necessary to re- 
move three of the pins and tighten it, and 
then comes the most important and the 
only really difficult part of the work, the 
softening. The softener is held exactly 
as one holds the pen m writing, and the 
motion confined altogether to the wrist, 
bringing only the points of the hair in 
contact with the coating, more hke stip- 
pling than painting. 

If much of the coating has been laid 
on, and too much is less of an evil than 
too little, the softener will soon have 
taken up so much as to require washing. 
This is done at the tap, drying on a soft 
cloth, and repeat the operation, the 
strokes or touches gradually becoming 
lighter and lighter, till the surface is as 
smboth and free from markings as if it 
had been floated. 

Just how thick the coating should be is 
most easily learned by experience, but as, 
unlike ordinary carbon, development 
begins from the exposed surface, it must 
be as deep; that is, as dark on the paper 


as the deepest shadow on the intended 
print, and it should not be deeper. 

While it is true that the bichromate 
colloid IS not sensitive while wet, the 
coating IS best done in subdued light, 
indeed, generally at night Hang the 
sheets to dry m the dark room 

Exposure should be made with some 
form of actmo-meter. 

Development may be conducted in 
various ways, and is modified according 
to the extent of the exposure Float the 
exposed sheet on water at the ordinary 
temperature from the tap The expo- 
sure should admit of complete, or nearly 
complete, development in that position 
in from 5 to 10 minutes, although it 
should not generally be allowed to go so 
far By turning up a corner from time 
to time one may see how it goes, and at 
the suitable stage depending on what one 
really wants to do, the otherwise plain 
outcome of the negative is modified, 
gently withdrawn from the water, and 
pinned up to dry. 

The modifying operation may be done 
at once, where the exposure has been 
long enough to admit it, but generally, 
and especially when it has been such as 
to admit of the best result, the image is 
too soft, too easily washed ofl to make it 
safe But after haying been dried and 
again moistened by immersion in water, 
the desired modification may be made 
with safety 

The moistened print is now placed on 
a sheet of glass, the lower end of which 
rests on the bottom of the developing 
tray, and supported by the left hand at a 
suitable an^e; or, better still, in some 
other way so as to leave both hands free. 
In this position, and with water at va- 
rious temperatures, camel’ s-hair brushes 
of various sizes, and a rubber syringe, it 
is possible to do practically anything, 

TABLES AND SCALES: 

Comparative Exposures of Various 

Subjects. — 

Seconds; 

Open panorama, with fields and ^ 
trees . . . . I 

Snow, ice, marine views . . I 

Panorama, with houses, etc . . ^ 

Banks of rivers ^ , S 

Groups and portraits in open air 

(diffused h^t) ^ 

Underneath open trees 

Groups under cover .... , 10^ 

Beneath dense trees 

Ravines, excavations ..... 10 

Portraits in light interiors . . , . ^ >10 

Portraits taken 4 feet from a win- 
dow, indoors, diffused light. ... ^ 
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TABLE SHOWING- DISPLACEMENT 
ON GROUND GLASS OF OBJECTS 
IN MOTION 

By Henry L Tolman 
From the Photographic Times 

Lens 6-mcli Equivalent Focus, Ground 
Glass at Principal Focus 
of Lens 


Miles 

_P®r 

Hour 

Feet 
per Sec- 
ond. 

Distance on 
Ground Glass, 
in mche<=i, with 
Object 30 Feet 
away 

Same 
with 
Object 
60 Feet 
away 

Same 
with Ob- 
ject 120 
Feet 
away 

1 

li 

29 


15 

073 

% 

3 

59 


.29 

147 

B 


88 


41 

.220 

4> 

6 

1 17 


59 

.293 

5 


1 47 


73 

367 

6 

9 

1 76 


88 

440 

7 

loi 

2 05 

1 

03 i 

513 

8 

12 

2 35 

1 

17 i 

.587 

9 

13 

2 64 

1 

32 1 

.660 

10 

14i 

2 93 

1 

47 1 

733 

11 

16 

3 23 

1 

61 

807 

12 

17J 

3 52 

1 

76 

880 

13 

19 

3 81 

1 

91 

953 

14 

20i 

4 11 

2 

05 

1 027 

15 

22 

4.40 

2 

20 

1 100 

20 

29 

5 87 

2 

93 

1 467 

25 

37 

7 33 

3 

67 

1833 

30 

44 

8 80 

4 

40 

2 200 

35 

51 

10 27 

5 

13 

2 567 

40 

59 

11.73 

5 

.97 

2 933 


W D Kilbey, in the American Annual 
of Photography, gives still another table 
for the exposure that should be given to 
objects in motion 

According to his method the table is 
made out for a distance from the camera 
100 times that of the focus of the lens; 
that IS, for a 6-inch focus lens at 50 
feet, a 7-inch at 5S feet, an 8-inch at 67 
feet, a 9-inch at 75 feet, or a 1^-inch at 
100 feet. 

Toward 
the 
Camera 

Man walking slowly, 

street scenes A sec 

Cattle grazing .... •xV 
Boating . . A “ 

Man walking, children 
playing, etc. . . . Ar 

Pony and trap, trot- 
ting riir “ 

Cycling, ordinary. . riir “ 

Man running a race 

and jumping .. . rihr “ 

Cycle racing . . 

Horses galloping . . “ 


If the obiect is twice the distance, the 
length of allowable exposure is doubled, 
and vice versa 

To Reduce Photographs. — When one 
wishes to copy a drawing or photograph 
he IS usually at a loss to know how high 
the plate will be when any particular base 
IS selected A plan which has the merit 
of being simple and reliable has been in 
use in engravers^ offices for years 
Here are the details 



Turn the drawing face down and rule 
a diagonal line from the left bottom to 
the right top cornei Then measure 
from the left, on the bottom line, the 
width required Rule a vertical line from 
that point until it meets the diagonal. 
Rule from that point to the left, and the 
resulting figure will have the exact pro- 
portions of the reduction If the depth 
wanted is known, and the width is re- 
quired, the former should be measured 
on the left upright line, carried to the 
diagonal, andf thence to the lower hori- 
zon The accompanying diagram ex- 
plains the matter simply. 

COLOR PHOTOGRAPHY: 

A Three-Color Process. — Prepare 7 
solutions, 4 of which are used for color 
screens, the remaining 3 serving as dye** 
for the plates 

A. — Screen Solutions. — 


Blue violet 

By weight 

Methylene blue . . 

5 parts 

Tetraethyl diamido- 


oxytriphenyl car- 


binol . . . . 

2 parts 

Or: 

By weight 

Methyl violet 

5 parts 

Alcohol 

200 parts 

Water, distilled. . . . 

300 parts 

Green, 

By weight 

Malachite green. . . 

10 parts 

Alcohol 

200 parts 

Water, distilled. * . . 

300 parts 


At Right 
Angles to 
the Camera. 

is sec- 

-A- 

ricr 

• 3 ^ 
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Yellow.^ ^ By weight 

Acridin yellow N. 

O. . 10 parts 

Alcohol 200 parts 

Water, distilled . 300 parts 

^ By weight 

Congo rubin. 10 parts 

Alcohol . 200 parts 

Water, distilled 300 parts 


B. — ^Byes (Stock Solutions). — ^ 

By weight 

I — Acridin yellow or 
acridin orange, 

NO .1 part 

Alcohol 100 parts 

Water, distilled 400 parts 


By weight 

II — Congo rubin . 1 part 

Alconol . 100 parts 

Water, distilled 400 parts 


By weight 

III — Tetraethyldiamido- 
oxytriphenyl car- 
binol 1 part 

Alcohol . 100 parts 

Water, distilled . . 400 parts 
The screen solutions, after being fil- 
tered through paper filters into clean 
ishes, are utilized to bathe 6 clean glass 
plates previously coated with 2 per cent 
raw collodion; we require 1 plate for blue 
violet, 2 plates for red, 2 plates for yel- 
low, and 1 plate for green, which in order 
to obtain the screens are combined in 
the following way: Yellow and red 
plate, yellow and green plate For 
special purposes the other red plate may 
be combined with the blue violet An- 
other method of preparing the screens 
is to add the saturated solutions drop by 
drop to a mixture of Canada balsam and 
2 per cent castor oil and cement the 
glasses together. Those who consider 
the screens by the first method too trans- 
parent, coat the glass plates with a mix- 
ture of 2 to 3 per cent raw collodion and 
1 per cent color solution Others prefer 
gelatin screens, using 

By weight 

Hard gelatin (Nel- 
son’s) . . . 8 parts 

Water . , . 100 parts 

Absolute alcohol. . 10 parts 

Figment ... 1 part 

This is poured over the carefully leveled 
and heated plate after having been fil- 
tered through flannel 

The collodion screens are cemented 
together by moistening the edges with 
Canada balsam (containing castor^ oil) 
and pressing the plates together in a 


printing frame, sometimes also binding 
the edges with strips of Japanese paper. 

On the evening before the day of work* 
good dry plates of about 18*^ to 24° W. 
are dyed in the folio wmg solution: 

By weight 

Stock solution, No 1 16 parts 

Distilled water 100 parts 

Alcohol 5 parts 

Nitrate of silver 

(1 500) . . 50 parts 

Ammonia 1-2 parts 

This bath sensitizes almost uninter- 
ruptedly to line A The total sensi- 
tiveness is high, and the plate develops 
cleanly and fine Blue sensitiveness is 
very much reduced, and the blue screen 
is used for exposure As far as the 
author’s recollection goes, the plate for 
the j^ellow color has never been color- 
sensitized, many operators using the 
commercial Vogel- Obernetter eosin sil- 
ver plates made by Ferutz, of Munich; 
others again only use ordinary dry 
plates with a blue-violet screen This 
is, however, a decided mistake, necessi- 
tating an immense amount of retouch- 
ing, as otherwise it produces a green 
shade on differently colored objects of 
the print. 

For the red color plate the dry plate 
IS dyed in 

By weight 

Stock solution. No 2 10 parts 

Distilled water . . 100 parts 

Nitrate of silver 

(1 500) . . . 100 parts 

Ammonia 2 parts 

The resulting absorption band is 
closed until E, reaching from violet to 
red (over C). This red pigment was 
examined by Eder, who obtained very 
good results, using ammonia in the solu- 
tion. 

The corresponding screen is a com- 
bination of malachite green with acridin 
yellow or acridin orange N O. 

For the blue color plate the dye is 
made up as follows: 

By weight 

Stock solution. No. 3 0 5-1 part 

Distilled water. . 100 parts 

Nitrate of silver 

(1.500) . 100 parts 

Ammonia 1-2 parts 

This dye yields a strong band, com- 
mencing at B, reaching to C J D; since 
the orange screen used herewith neces- 
sitates a Tong exposure, the action seems 
to extend into the infra-red (beyond A)- 

As a rule, cyanine is used instead of 
the tetraethyldiamidooxytriphenyl car- 
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being fine enough, and the best medium 
for this purpose is a perfectly plain piece 
of glass, coated with pretty strongly 
iodized collodion, and sensitized in the 
silver bath, the same wa^ as in the wet 
process The focusing is done with a 
small lens or even with a microscope. 
The plate intended for the picture has, 
of course, to lie m exactly the same plane 
as the plate used for focusing To be 
certain on this point, it is best to focus 
upon the picture plate, inserting for this 
purpose a yellow glass between objective 
and plate If satisfactory sharpness has 
been obtained, the apparatus is once for 
all in order for these distances Bromide 
of silver gelatin plates, on account of 
their comparatively coarse gram, are not 
suitable for these small pictures, and the 
collodion process has to come to the 
rescue 

Dagron, iif Pans, a prominent spe- 
cialist m this branch, gives the following 
directions A glass plate is well rubbed on 
both sides with a mixture of 1,000 parts 
of water, 50 parts powdered chalk, and 
£00 parts of alcohol, applied with a cot- 
ton tuft, after which it is gone over with 
a dry cotton tuft, and thereafter cleaned 
with a fine chamois leather The side 
used for taking the picture is then finally 
cleaned with old collodion The collo- 
dion must be a little thinner than ordi- 


narily used for wet plates. Dissolve 

Ether . 400 parts 

Alcohol . . 100 parts 

Collodion cotton., . 3 parts 

Iodide ammonia . 4 parts 

Bromide ammonia . 1 part 


The plate coated herewith is silvered 
in a silver bath of 7 or 8 per cent Prom 
1£ to 15 seconds are sumcient for this. 

The plate is then washed m a tray or 
under a faucet with distilled water, to 
liberate it from the free nitrate of silver 
and IS afterwards pj^aced upon blotting 
jiaper to drip off. The still moist plate 
is tnen coated with the albumen mixture: 

Albumen 150 cubic centimeters 

Add 

Water . . .15 cubic centimeters 

Iodide potassium 3 grams 

Ammonia 5 grams 

White sugar £ grams 

Iodine, a small cake. 

With a wooden quirl this is beaten to 
snow (foam) for about 10 minutes, after 
which it must stand for 14 hours to settle. 
The albumen is poured on to the plate 
the same as collodion, and the surplus 
filtered back. After drying, the plate is 
laid for 15 seconds in a silver bath, con- 


sisting of 100 parts of water, 10 parts 
nitrate of silver, and 10 cubic centimeters 
of acetic acid The plate is then care- 
fully washed and left to dry If care- 
fully kept, it will retain its properties for 
years To the second silver bath, when 
it assumes a dirty coloration, is added £5 
parts kaolin to each 100 parts, by shak- 
ing the same well, and the bath is then 
filtered, after which a little nitrate of 
silver and acetic acid is added 

After each exposure the plate holder 
is moved a certain length, so that 10 or 
more reproductions are obtained upon 
one and the same plate The time of 
exposure depends upon the density of 
the negative and differs according to 
light. It vanes between a second and a 
minute. 

The developer is composed as follows: 


Water. . 100 parts 

Gallic acid 0 3 parts 

Tyro 0,1 part 

Aicohol £ 5 parts 

The exposed plate is immersed in this 
bath, and after 10 to £0 seconds, from 1 
to £ drops of a £ per cent nitrate of silver 
solufaon are added to each 100 cubic 
centimeters of the solution, whereby the 
picture becomes visible To follow the 
process exactly, the plate has to be laid — 
in yellow light — under a weakly enlarg- 
ing microscope, and only a few drops of 
the developer are put Tipon the same- 
As soon as the picture has reached the 
desired strength, it is rinsed and fixed in 
a fixing soda solution, 1 to 5 Ten to 15 
seconds are sufficient generally Finally 
it IS washed well. 

After the drying of the plate, the sev- 
eral small pictures are cut with a dia- 
mond and fastened to the small enlarg- 
ing lenses. For this purpose, the latter 
are laid upon a metal plate heated from 
underneatn, a drop of Canada balsam is 

g ut to one end of the same, and, after it 
as become soft, the small diapositive 
is taken up with a pair of fine pincers, 
and is gradually put in contact with the 
fastener. Both glasses are then allowed 
to lie until the fastener has become hard. 
If bubbles appear, the whole method of 
fastening the picture has to be repeated. 


Photographs on Brooches. — ^These may 
be produced by means of a paper (celuidin 
paper) whose upper layer after exposure 
by means of ordinary negative can be 
detached in lukewarm water The pic- 
ture copied on this paper is first laid in 
tepid water. After a few minutes it is 
taken out and placed on the article in 
question, naturally with the face upon it 
The enamel surface upon which the pic- 
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ture is laid is previously coated with 
gelatin solution to insure a safe ad- 
hesion When dry, the article is placed 
in water in which the paper is loosened 
and the photographic ima^e now ad- 
heres firmly to the object. It may now 
be colored further and finally is coated 
with a good varnish 

FLASHLIGHT POWDERS AND AP- 
PARATUS. 

Flash powders to be ignited by simply 
applying the flame of a match or laying 
on an oued paper and igniting that, may 
be made by the following formulas. 


I. — Magnesium 6 parts 

Potassium chlorate. 12 parts 

II — Aluminum 4 parts 

Potassium chlorate 10 parts 
Sugar . 1 part 


The ingredients in each case are to be 
powdered separately, and then lightly 
mixed with a wooden spatula, as the 
compound may be ignited by friction 
and burn with explosive violence. 

It is best to make only such quantity 
as may be needed for use at the time, 
which IS 10 or 15 grams 

To Prevent Smoke from Flashlight. — 
Support over the point where the ignition 
IS to take place a large flat pad of damp 
wool lint This may be done by tacking 
the lint to the underside of a board sup- 
ported on lep When ignition takes 
place the products of combustion for the 
most part will become absorbed by the 
wool. 

A Flashlight Apparatus with Smoke 
Trap. — A light box, not too large to be 
conveniently carried out into the open 
air, IS the first essential, and to the open 
front of this grooves must be fitted, in 
which grooves a lid will slide very easily, 
a large sheet of millboard being con- 
venient as a sliding lid The box being 
sa placed that the sliding hd can be 
drawn out upward, a thread is attached 
to the lower edge of the lid, after which 
the thread is passed over a pulley fixed 
mside the box near the top, when the end 
is attached to the bottom of the box, so 
that the thread holds the sliding lid 
up. The lid will then slide down the 
grooves quickly, and close the box, if the 
thread is severed, the thread being cut 
at the right instant by placing the lower 
part across the spot where the flash is 
to be produced So small is the cloud 
of smoke at the first instant that prac- 
tically the whole of it can be caught in a 
drop trap of the above-mentioned kind. 
If the apparatus is not required again 


for immediate use, the smoke may be 
allowed to settle down m the box, but m 
other cases the box may be taken out 
into the open air, and the smoke buffeted 
out with a cloth In the event of sev- 
eral exposures being required in imme- 
diate succession, the required number of 
apparatus might be set up, as each need 
not cost much to construct 

INTENSIFIERS AND REDUCERS: 

Intensifier (Mercuric) with Sodium 
Sulphite, for Gelatin Dry Plates.— 
Whiten the negative m the saturated 
solution of mercuric chloride, wash and 
blacken with a solution of sulphite of 
sodium, 1 in 5. Wash well 

The reduction is perfect, with a posi- 
tive black tone. 

Intensifier with Iodide of Mercury. 

Dissolve 1 drachm of bichl6ride of mer- 
cury m 7 ounces of water and 3 drachms 
of iodide of potassium m 3 ounces of 
water, and pour the iodide solution into 
the mercuiy till the red piecipitate formed 
is completely dissolved 

For use, dilute with water, flow over 
the negative till the proper density is 
reached, and wash, when tlie deposit will 
turn yellow. Remove the yellow color 
by flowing a 5 per cent solution of hypo 
over the plate, and give it the final wash- 
ing. 

Agfa Intensifier. — One pait of agfa 
solution in 9 parts water (10 per cent 
solution) Immerse negative from 4 to 
6 minutes 

Intensifying Negatives Without Mer- 
cury. — Dissolve 1 part of iodine and 2 
parts of potassium iodide in 10 parts of 
water. When required for use, dilute 1 
part of this solution with 100 parts of 
water ^ Wash the negative well and 
place in this bath, allowing it to remain 
until it has become entirely yellow, and 
the image appeals purely dark yellow on 
a light-yellow ground The negative 

should then be washed in water until 
the latter runs oft clearly, when it is 
floated with the following solution until 
the whole of the image has become uni- 
formly brown: 

Schhppe's salt ... .60 grains 

Water .... 1 ounce 

Caustic soda solution, 

10 per cent 6 drops 

Finally the negative is again thor- 
oughly washed and dried. The addi- 
tion of the small quantity of caustic 
soda is to prevent surface crystallization. 
It IS claimed that with this intensifier the 
operation may be carried out to a greater 



PHOTOGRAPHY 


65S 


extent than with bichloride of mercury, 
that it gives clear shadows, and that it 
possesses the special advantage of re- 
moving entirely any yellow stain the 
negative may have acquired during de- 
velopment and fixing Furthermore, 
with this intensifying method it is not 
necessary to wash the negative, even 
after fixing, as carefully as in the case of 
the intensifying processes with mejcury, 
because small traces of hypo which may 
have been left in the film will be rendered 
innocuous by the free iodine The iodine 
solution may be employed repeatedly if 
its strength is kept up by the addition of 
concentrated stock solution. 


veloper is not injured thereby, and the 
exclusion of air is perfect. 

Bottle Wax. — Many ready-prepared 
solutions, such as developers and other 
preparations from which light has to be 
excluded, should be packed in bottles 
whose neck, after complete drying of the 
stopper, IS dipped in a pot with molten 
sealing wax. A good recipe is the fol- 
lowing, pigments being added if desired: 
For black take Colophony, 6 parts; 
paraffine, 3 parts Melt together and 
add 20 parts of black For yellow, only 
7 parts of chrome yellow For blue, 7 
parts of ultramarine 


Uranium Intensifier. — 


Potassium ferncya- 
nide (washed) 
Uranium nitrate 
Sodium acetate 
Glacial acetic acid 
Distilled water to 


48 grains 
48 grains 
48 grams 
1 ounce 
10 ounces 


Label: Poison Immerse the w^ell- 
washed negative till the desired intensi- 
fication IS reached, rinse for 5 minutes 
and dry. This intensifier acts very 
strongly and should not therefore be 
allowed to act too long 


MISCELLANEOUS FORMULAS: 

Renovating a Camera — The follow- 
ing formula should be applied to the 
mahogany of the camera by means of a 
soft rag, rubbmg it well in, finally polishing 
hghtly with a clean soft cloth* 

Raw linseed oil . 6 ounces 

White wine vinegar . 3 ounces 

Methylated spirit 3 ounces 

Butter of antimony. . i ounce 

Mix the oil with vinegar by degrees, i 
shaking well to prevent separation after 
each addition, then add the spirit and 
antimony, and mix thoroughly. Shake 
before using. 

Exclusion of Air from Solutions. — 
Water is free from air only when it has 
been maintained for several minutes in 
bubbling ebullition. In order to keep 
out the air from the bottle, when using 
the contents, the air-pressure contriv- 
ances are very convenient, one glass 
tube reaching through the rubber stop- 
per into the bottle to the bottom, while 
the second tube, provided with a rubber 
pressing-ball, only runs into the flask 
above. If the long bent tube is fitted 
with a rubber tube, a single pressure suf- 
fices to draw off the desired quantity of 
the developer It is stdl more convenient 
to pour a thin layer of good sweet oil on 
top of the developer besides. The de- 


Bleaching Photographic Prints White* 
— To make a salt print, ink over it with 
waterproof ink, then bleach out white all 
but the black lines Sensitize demon’s 
mat surface paper on a 40-grain bath of 
nitrate of silver. After fuming and 
printing, the print is thoroughly fixed 
m hyposulphite of soda solution, and 
washed in running water until every 
trace of the hypo is out of the print. On 
this the permanency of the bleaching op- 
eration depends The bleaching bath is; 
Bichloride of mercury 1 ounce 
Water . 5 ounces 

Alcohol . . . 1 ounce 

Hydrochloric acid . 1 drachm 

If the drawing has been made with 
non- waterproof ink, then alcohol is sub- 
stituted for the water in the formula. 
For safety, use an alcoholic solution of 
mercury. The bleaching solution is 
poured on and off the drawing, and, when 
the print is bleached white, the mercury is 
washed off the drawing by holding it for 
a few moments under^ running water. 
Photographs bleached in this way will 
keep white for years. 

To Render Negatives Permanent. — A 
fine negative, one that we would like to 
preserve, may be rendered permanent 
by placing it, after it has been fixed, in a 
10 per cent solution of alum, and letting 
it remain a few minutes This makes 
the plate wonderfully clear and clean, 
and absolutely unalterable The alum 
acts upon the gelatin, rendering it in- 
soluble. 

Stripping Photograph Films. — This 
is generally done by immersing the plate 
in formaldehyde solution until the fiQm 
has become almost insoluble and im- 
permeable. Then it is placed in a solu- 
tion of sodium carbonate until the gela- 
tin has absorbed a sufficient quantity 
of it. When the negative is immersed 
in weak hydrochloric acid, carbon di- 
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oxide is liberated, and the little bub- 
bles of gas which lodge themselves be- 
tween the film and the glass cause a 
separation of the two, so that the film 
may be stripped off. After having har- 
dened the Wm with formaldehyde, it 
IS a lengthy process to get it saturated 
with sodium carbonate It is advisable 
to use a combined bath of 1 pari of car- 
bonate, 3 of 40 per cent formaldehyde, 
and 20 of water, its tanning action is en- 
hanced by the alkaline reaction, and two 
operations are superseded by one Af- 
ter 10 minutes’ soaking, the surface of 
the film must be wiped and the plate 
dried A sharp knife is then used to cut 
all around the film a slight distance 
from the edge, and when this is done the 
negative is put into a 5 per cent solution 
of hydrochloric acid, when the film will 
probably float off unaided, but, if neces- 
sary, may be assisted by gently raising 
one corner 

Phosphorescent Photographs — The 
necessary chemicals belong to the class of 
phosphorescent bodies, among others, 
calcium sulphite, strontium sulphite, 
barium sulphide, calcareous spar, fluor- 
spar. These placed in the magnesium 
light or sunlight, acquire the property of 
giving forth, tor a shorter or longer time, 
a light of their own. The best examples 
of these substances are the well-known 
‘‘Balmains light colors,” which yield a 
very clear and strong light after ex- 
posure, They consist of calcium sul- 
phide, 10,000 parts, bismuth oxide, 13 
parts; sodium hyposulphite, 1,000 parts 

According to Professor Schnauss, 
plates for phosphorographs are prepared 
as follows: Dissolve 10 parts of pure 
gelatin in 50 parts of hot water, add and 
dissolve 30 parts of “light” color (as 
above), and 1 part of glycerine. 

If a plate or a paper, prepared as 
above detailed, be placed under a dia- 
positive, in a copying apparatus, and 
submitted to the action of sunlight for a 
few minutes, when taken out m a dark 
room a phosphorescent picture of the 
dispositive wul be found. It is also a 
known fact that duplicate negatives or 
positives may be made with this phos- 
phorograph by simply bringing the latter 
in contact m a copying apparatus, with 
the ordinary silver bromide plate for 30 
seconds, in the dark room, and then de- 
veloping the same 

Printing Names on Photographs. — 
The name or other matter to be printed 
on the photograph is set up in type, and 
printed on cardboaid, from this make 
an expd’i>ujce^ on a transparency plate. 


developing it strongly After the print 
has been made from the regular printing 
negative, it is placed under the dense 
transparency of the regular negative, 
and the name printed in. The only 
precaution necessary is to time the 
transparency negative properly, and de- 
velop strongly, so as to get good com 
trast Photographers will find this a 
much easier and quicker method than 
the old one of printing on tissue paper 
and fastening the paper to the negative 
by means of varnish, moreover, the 
result IS black instead of white, usually 
much more pleasing 

Spots on Photographic Plates — Spots 
on photographic plates may be caused 
by dust or hy minute bubbles m the 
emulsion, both of which are easily pre- 
ventable, but some spots cannot be 
ascribed to either of these causes On 
investigating this trouble, Mumford 
found that it is due to the presence on 
the surface of the film of small colonies 
ot microorganisms which, under condi- 
tions favorable to their growth, are capa- 
ble of producing laige mold colonies, 
from which the organisms can easily be 
separated Experiments were instituted 
in order to find whether these growths 
can be produced on the^ plate by arti- 
ficial means, by inoculating the surface 
with a fluid ^ culture of one of these 
organisms, with alfirmative results, but 
with one slight difieience, namely, that 
in the inoculated film, on microscopic 
examination, no ^ particle was visible 
in the center of each spot, which had 
formerly been the case. As these micro- 
organisms do not exist in the air as iso- 
lated units, but travel upon small or large 
dust particles in the case under consid- 
eration, the carrying^ medium most 
probably is the fane impalpable dust 
from which it is practically impossible to 
free the air of a building In order 
that these organisms may grow into^ 
colonies of sufncieiit size to cause spots, 
they must be able to grow rapidly, there , 
being ^ only about 12 hours before tho^ 
plate is dry in which they can grow, and' 
they must also be capable of growing af 
the rather high temperature of 70° F' 
On testing some of tnc organisms caus- 
ing the spots it was found mat they grew 
best under exactly such conditions. A 
bacteriological examination of some of 
the gelatin used m the manufacture of 
plates, both in the raw state and in the ^ 
form of emulsion, also revealed the fact ' 
that there were numerous organisms ) 
present No means for the prevention 
of this troublesome defect is suggested^^ 
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most dry-plate manufacturers use tlie 
precaution to add a small quantity of a 
chemical antiseptic to the emulsion, but 
it is not possible to employ a sufficient 
quantity to destroy any organisms that 
may be present without damaging the 
plate for photographic purposes 

To Remove Pyro Stains from the Fin- 
gers. — Make a strong solution of chlori- 
nated lime, dip the fingers which are 
stained in this, and rub the stains with a 
large crystal of citric acid Apply the 
lime solution and acid alternately until 
the stain is removed; then rinse with 
water 

To Remove Vyro Stain from Nega- 
tives. — Immerse in a clearing bath as 
follows 

Protosulphate of iron 3 ounces 

Alum 1 ounce 

Citric acid 1 ounce 

Water 20 ounces 

Prevention is better than cure, how- 
ever, therefore immerse the negatives in 
the above directly they are taken from 
the fixing bath After clearing the neg- 
atives, they should be well washed. 


Process of Transferring Photos to 
Watch Cases and Dials. — Plow the 
photo with the solution as made below, 
let dry ten or fifteen minutes, then paste 
down on a piece of clean window glass 
usmg an ordmary paste Let dry for an 
hour or dry more quickly over a lamp 
Then with your finger, rub the back of 
the picture from the center outward, 
usmg plenty of cold water. When paper 
is all off, lay the glass in hot water and 
the composition will lift from the glass. 
Put it on a piece of common paper cut 
to the size desired and throw the circle 
back in the water and the impression 
will float from the paper Then cover 
the case or dial with a solution of Acacia 
and stick the picture m the case with a 
silk handkerchief and the work is done. 

Solution for flowmg over photo: 

Ethyl Chloride or Sul- 
phuric Ether 1 drachm 

Collodion .... 1 oimce 

Venice Turpentme 

about 6 drops 

A little less turpentine will be best to 
start with and add more if the film does 
not turn white quickly when working. 
Follow the directions carefully 


Pigments 

(See also Pamts ) 

Nature, Source, and Manufacture of 
Pigments. — A pigment is a dry earthy or 
clayey substance that, when mixed with 
oil, water, etc , forms a paint. Most 
pigments are of mineral origin, but there 
are vegetable pigments, as logwood, and 
animal pigments, as cochineal. In 
modern practice the colors are produced 
mainly by dyeing certain clays, which 
excel in a large percentage of silicic acid, 
with aniline dfyestufTs The coloring 
matters best adapted for this purpose 
are those of a basic character The col- 
ors obtained m this ipanner excel in a 
vivid hue, and fastness to light and water 

Following is a general outline of theii 
manufacture* One hundred parts, by 
weight, of washed clay in paste form are 
finely suspended in 6 to 8 times the volume 
of water and acidulated with about 
parts, by volume, of 5 per cent hydrochlo- 
ric or acetic acid, and heated by means 
of steam almost to tbe boiling tempera- 
ture There is next introduced, ac- 
cording to the shade desired, 1 to 2 payts, 
by weight, of the dyestuff, such as aura- 
min, diamond green, Victoria blue, etc , 
with simultaneous stirring and heating, 
for 1 to 2 hours, or until a sample filtered 
off from the liquor shows no dyestuff. 
Next the clay dyed in this manner is 
isolated by filtration and washed with 
hot water and dried. The colors thus 
obtained may be used as substitutes for 
mineral colors of all description. 

The method of manufacture varies 
greatly According to the Bennett and 
Mastin English patent the procedure 
is as follows: Grind together to a paste 
m water, substances of a clayey, stony, 
earthy, or vitreous nature, and certain 
metallic oxides, or “prepared oxides,” 
such as are commonly used m the pot- 
tery trades, dry and powder the paste, 
and subject the powder to the heat of a 
furnace, of such a temperature that the 
requisite color is obtained, and for such 
length of time that the color strikes 
through the whole substance For ex- 
ample, 8 parts of black oxide of cobalt, 
12 parts of oxide of zinc, and 36 parts of 
alumina, when incorporated with 20 
times their combined bulk of clay and 
treated as described, yield a neb blue 
pigment in the case of a white clay, and 
a rich green in the case of a yellow clay. 
Long-continued firing in this case im- 
proves the color. 

Many minerals included in formulas 
for pigments have little or no coloring 
power in themselves, nevertheless they 
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are required in producing the most beau- 
tiful shades of color when blended one 
with another, the color being brought 
out by calcination. 

Mixing Oil Colors and Tints. — It must 
not be expected that the formulas given 
will produce the exact effect desired, be- 
cause the strength of the various brands 
of colors vary to a great extent, and 
therefore the painter must exercise his 
own judgment. The table simply gives 
an idea of what can be produced by fol- 
lowing the formulas given, when chem- 
ically pure material is employed in the 
mixing. It IS also recommended that 
the parts mentioned be weighed out m 
paste form, and the white or black and 
each color separately thinned and 
strained before mixing them together, 
because the arriving at the proper hue of 
color or depth and tone of tint will be 
simplified by using that precaution By 
thinning it is not meant that they should 
be quite ready for application, but of 
such consistency that they will pass an 
ordinary strainer with the aid of a 
brush 

Unless otherwise indicated, the ma- 
terials are understood to be ground fine 
in paste form 

Note — The majority of the following 
are by Joseph Griggs, in the Painters' 
Magazine: 

GROUiroS FOR GRAINING COLORS: 

Ash Ground. — Four hundred parts white 
lead; 4 parts French ocher, 1 part raw 
Turkey umber 

Ash. — Raw umber; raw sienna; and a 
little black or Vandyke brown. 

Hungarian Ash. — Raw sienna and raw 
and burnt umber 

Bun Ash. — Raw sienna; burnt umber; 
and Vandyke brown 

Cherry Ground. — One hundred parts 
white lead; 5 parts burnt sienna, 1 part 
raw sienna 

^ Natural Cherry. — Raw and burnt 
sienna and raw umber. 

Stained Cherry. — Burnt sienna; burnt 
umber; and Vandyke brown. 

Chestnut. — Raw sienna; burnt umber; 
Vandyke brown; and a little burnt 
sienna. 

Maple. — Raw sienna and raw umber. 

Silver Maple. — Ivory black over a 
nearly white ground 

Light Maple Ground. — One hundred 
parts white lead, 1 part French ocher 

l>ark Mg.ple Ground. — One hundred 


parts white lead; 1 part dark golden 
ocher. 

Oak. — Raw sienna; burnt umber* a 
little black. 

Pollard Oak. — Raw and burnt sienna, 
or burnt umber and Vandyke brown 

Light Oak Ground. — Fifty parts v/hite 
lead, 1 part French ocher. 

Dark Oak Ground — Fifty parts white 
lead, 1 part dark golden ocher. 

Satmwood. — Add a little ivory black 
to maple color 

Mahogany. — Burnt sienna; burnt um- 
ber, and Vandyke biown. 

Mahogany Ground. — Ten parts white 
lead, 5 parts orange chrome, and 1 part 
burnt sienna 

Rosewood. — Vandyke brown and a 
little ivory black. 

Rosewood Ground. — Drop black 

Walnut Ground. — Fifty parts white 
lead, 3 parts dark golden ocher, 1 part 
daik Venetian red; and 1 part drop 
black. 

Black Walnut. — Burnt umber with a 
little Vandyke brown for dark parts. 

French Burl Walnut. — Same as black 
walnut. 

Hard Pine. — Raw and burnt sienna; 
add a little burnt umber. 

Cypress. — Raw and burnt sienna and 
burnt umber. 

Whitewood. — -Ground same as for 
light ash; graining color, yellow ocher, 
adding raw umber and black for dark 
streaks. 

POSITIVE COLORS: 

Blue.^ — ^Twelve parts borate of lime; 6 
parts oxide of zme; 10 parts litharge, 9 parts 
feldspar; 4 parts oxide of cobalt. 

Blue Black A. — Nine parts lamp- 
black; 1 part Chinese or Prussian blue. 

Blue Black B. — Nineteen parts drop 
black; 1 part Prussian blue. 

Bright Mineral. — Nine parts light Ve- 
netian red; 1 part red leadf. 

Brilliant Green. — Nine parts Paris 
green; 1 part C, C. chrome green, light 

Bronze Green, Light. — Three parts 
raw Turkey umber; 1 part medium 
chrome yellow. 

Bronze Green, Medium. — Five parts 
medium chrome yellow; 3 parts burnt 
Turkey umber; 1 part lampblack. 

Bronze Green, Dark-^-Twenty parts 
drop black; 2 parts medium chrome yel- 
low; and X part dark orange chrome. 
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Bottle Green. — Five parts commercial 
chrome green, medium, and 1 part 
drop black. 

Brown. — ^Ten parts crude antimony; 
IS parts litharge, 2 parts manganese; 
1 part oxide of iron 

Brown Stone. — Eighteen parts burnt 
umber, 2 parts dark golden ocher, and 1 
part burnt sienna 

Cherry Red. — Equal parts of best 
imitation vermilion and No. 40 carmine. 

Citron A. — Three parts medium chrome 
yellow and 2 parts raw umber. 

Citron B. — Six parts commercial chrome 
green, light, and 1 part medium chrome 
yellow 

Coffee Brown. — Six parts burnt Tur- 
key umber; 2 parts French ocher; and 1 
part burnt sienna. 

Emerald Green. — Use Paris green. 

Green. — ^Twenty parts litharge; 12 parts 
flint; 2 parts oxide of copper; 2^ parts ground 
glass; 2i parts whiting, IJ parts oxide of 
chrome 

Flesh Color. — Nineteen parts French 
ocher, 1 part deep English vermilion. 

Fern Green. — Five parts lemon chrome 
yellow and 1 part each of light chrome 
green and drop black. 

Foliage Green. — Three parts medium 
chrome yellow and 1 part of ivory or 
drop black. 

Foliage Brown. — Equal parts of Van- 
dyke brown and orange chrome yellow. 

Golden Ocher. — Fourteen parts French 
yellow ocher and 1 part medium chrome 
yellow for the light shade, and 9 parts 
Oxford ocher ana 1 part orange chrome 
yellow for the dark shade 

Gold Russet. — Five parts lemon chrome 
yellow and 1 part light Venetian red. 

Gold Orange. — Equal parts of dry 
orange mineral and light golden ocher in 
oil. 

Indian Brown. — Equal parts of light 
Indian red, French ocher, and lamp 
black 

Mahogany, Cheap. — Three parts dark 
golden ocher and 1 part of dark Venetian 
red. 

Maroon, Light. — Five parts dark Ve- 
netian red, 1 part drop black. 

Maroon, Bark. — Nine paits dark In- 
dian red, 1 part lampblack. 

Ohve Green. — Seven parts light golden 
ocher; 1 part drop black. 

Ochrous Olive. — Nine parts French 
ocher, 1 part raw umber. 


^ Orange Brown. — Equal parts burnt 
sienna and orange chrome yellow. 

Oriental Red. — Two parts Indian red, 
light, in oil, 1 part dry red lead. 

Purple A. — Eight parts crocus martis; 
2 parts red hematite, 1 part oxide of iron. 

Purple B. — Two parts rose pink; 1 
part ultramarine blue. 

Purple Black — Three parts lamp- 
black and 1 part rose pink, or 9 parts 
drop black and 1 part rose pink. 

Purple Brown. — Five parts Indian 
red, dark, and 1 part each of ultramarine 
blue and lampblack 

Roman Ocher — Twenty-three parts 
French ocher and 1 part each burnt 
sienna and burnt umber. 

Royal Blue, Bark. — Eighteen parts 
ultramarine blue and 2 parts Prussian 
blue To lighten use as much white 
lead or zinc white as is required. 

Royal Purple. — Two parts ultramarine 
blue; 1 part No. 40 carmine or carmine 
lake. 

Russet. — Fourteen parts orange 
chrome yellow and 1 part C. P. chrome 
green, medium. 

Seal Brown. — Ten parts burnt umber? 
2 parts golden ocher, light, 1 part burnt 
sienna. 

Snuff Brown. — Equal parts burnt um- 
ber and golden ocher, light 

Terra Cotta. — Two parts white lead, 1 
part burnt sienna; also 2 parts French 
ocher to 1 part Venetian red. 

Turkey Red. — Strong Venetian red or 
red oxide. 

Tuscan Red. Ordmary — Nine parts 
Indian red to 1 part rose pink 

Brilliant. — Four parts Indian red to 1 
part red madder lake. 

Violet. — Three parts ultramarine blue; 
2 parts rose lake; 1 part best ivory black. 

Yellow. — Four and one-half parts tin 
ashes; 1 part crude antimony, 1 part 
btharge, and 1 part red ocher. 

Yellow, Amber. — Ten parts medium 
chrome yellow; 7 parts burnt umber; 3 
parts burnt sienna. 

Yellow, Canary. — Five parts white 
lead; 2 parts permanent yellow; 1 part 
lemon chrome yellow. 

Yellow, Golden. — Ten parts lemon 
chrome yellow; 3 parts orange chrome, 
dark, 5 parts white lead. 

Yellow, Brimstone- — Three parts 
white lead, 1 part lemon chrome yellow; 
1 part permanent yellow. 
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Azure Blue .—Fifty parts white lead; 
1 part ultramarine blue. 

Blue Gray. — One hundred parts white 
lead; 3 parts Prussian blue, 1 part lamp- 
black 

Bright Blue. — Twenty parts zinc 
white; 1 part imitation cobalt blue 

Blue Grass. — Seven parts white lead; 
S parts Pans green , 1 part Prussian blue 

Deep Blue. — Fifteen parts white lead, 
1 part Prussian blue or Antwerp blue 

French Blue, — Five parts imitation 
cobalt blue; % parts French zinc white 

Green Blue. — One hundred parts 
white lead, 5 parts lemon chrome yellow; 

3 parts ultramarine blue 

Hazy Blue. — Sixty parts white lead, 16 
parts ultramarine blue, 1 part burnt 
sienna. 

Mineral Blue. — Five parts white lead; 

4 parts imitation cobalt blue; ^ parts 
red madder lake; 1 part best ivory or 
drop black 

Orient Blue — Twenty-five parts white 
lead; % parts Prussian blue, 1 part lemon 
chrome yellow. 

Royal Blue. — Thirty-four parts white 
lead; 19 parts ultramarine blue, ^ parts 
Prussian blue, 1 part rose madder or 
rose lake 

Sapphire Blue. — Two parts French 
zinc white and 1 part best Chinese blue. 

Sky Blue. — One hundred parts white 
lead; 1 part Prussian blue. 

Solid Blue. — Five parts white lead; 1 
part ultramarine blue 

Turquoise Blue. — Twenty parts white 
lead; 3 parts ultramarine blue; 1 part 
lemon chrome yellow. 

RED TINTS: 

Cardinal Red. — Equal parts of white 
lead and scarlet lake. 

Carnation Red. — -Fifteen parts white 
lead; 1 part scarlet lake. 

^ Claret. — Twenty-one parts oxide of 
zinc; 4 parts crocus martis; 4 parts oxide 
of chrome, 3 parts red lead; 3 parts bor- 
acic acid. 

Coral Pink. — Fifteen parts white lead, 

5 parts bright vermilion; 1 part deep 
orange chrome 

Deep Rose. — Ten parts white lead; 
1 part red lake. 

Deep Purple.— Five parts white lead; 
1 part ultramarine blue; 1 part rose pink. 

Deep Scarlet.-— Fifteen parts bright 
vermilion; 2 parts red lake; 5 parts white 
Iped. 


Flesh Pink. — One hundred parts 
white lead, 1 part orange chrome yellow 
1 part red lake. 

Indian Pink.— One hundred parts 
white lead, 1 part light Indian red 

Lavender. — Fifty parts white lead, 2 
paits ultramarine blue, 1 part red lake 

Light Pmk — Fifty parts white lead, 1 
part bright vermilion. 

Lilac. — Fifty parts white lead; 1 part 
best rose pmk 

Mauve. — Fifteen parts white lead; 2 
parts ultraraaiine blue, 1 part carmine 
lake or red lake. 

Orange Pmk. — Two parts white lead; 

1 part dark orange chrome or American 
vermilion. 

Purple. — Five parts white lead, 2 
parts ultramarine blue, 1 part red mad- 
der lake 

Royal Pmk. — Five parts white lead; 

1 part carmine lake or red madder lake 

Royal Rose. — Twenty parts white 
lead, 1 part iich rose lake 

Red Brick. — Ten parts white lead; 3 
parts light Venetian red, 1 part yellow 
ocher 

Reddish Terra Cotta. — Two parts 
white lead; 1 part rich burnt sienna. 

Salmon. — Fifty parts white lead, 5 
parts deep orange chrome. 

Shell Pink. — Fifty parts white lead, 2 
parts bright vermilion; 1 part orange 
chrome; 1 part burnt sienna 

Violet. — Fifteen parts white lead; 4 , 
parts ultramarine blue; 3 parts rose 
lake; 1 part drop black. 

GREEN TINTS: 

Apple Green. — Fifty parts white lead; 

1 part chrome green, light or medium 
shade 

I Citrine Green. — One hundred parts 
white lead; 2 parts medium chrome 
yellow; 1 part drop black. 

Citron Green. — One hundred parts 
white lead; 3 parts medium chrome 
yellow; 1 part lampblack 

Emerald Green. — Ten parts white 
lead; 1 part Pans (emerald) green. 

Grass Green A. — Five parts white 
lead; 7 parts Paris green. 

Grass Green B, — Ten parts oxide of 
chrome; % parts tin ashes; 5 parts whit- 
ing; 1 part crocus martis; 1 part hi- 
chromate potash. 

Gray Green.— *Five parts white leadj 
1 part Verona green. 
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Iklarine Green. — Ten parts white lead; 
1 part ultramarine green 

Me Green. — Fifty parts white lead; 
6 parts medium chrome green, 1 part 
Prussian blue 

Olive Green. — Fifty parts white lead; 

parts medium chrome yellow, 3 parts 
raw umber, 1 part drop black. 

Olive Drab. — Fifty parts white lead; 8 
parts raw timber, 5 parts medium chrome 
green; 1 part drop black 

Pea Green. — Fifty parts white lead, 1 
part light chrome green. 

Satin Green. — Three parts white lead, 
1 part Milori green 

Sage Green. — One hundred parts 
white lead, 3 parts medium chrome 
green; 1 part raw umber 

Sea Green. — Fifty parts white lead, 1 
part dark chrome green 

Stone Green. — Twenty-five parts white 
lead, £ parts dark chrome green, 3 paits 
raw umber 

Velvet Green. — Twenty parts white 
lead; 7 parts medium chrome gre«n, ^ 
parts burnt sienna 

Water Green. — Fifteen parts white 
lead; 10 parts French ocher; 1 part dark 
chrome green. 

BROWN TINTS: 

Chocolate. — Twenty-five parts white 
lead, 3 parts burnt umber. 

Cocoanut. — Equal parts white lead 
and burnt umber. 

Cinnamon. — Ten parts white lead, 2 
parts burnt sienna, 1 part French ocher. 

Dark Drab. — Forty parts white lead; 

1 part burnt umber 

Dark Stone — Twenty parts white 
lead, 1 part raw umber. 

Fawn. — Fifty parts white lead; 3 
parts burnt umber, 2 parts French 
ocher. 

Golden Brown. — Twenty-five parts 
white lead; 4 parts French ocher; 1 part 
burnt sienna. 

Hazel Nut Brown. — Twenty parts white 
lead; 5 parts burnt umber, 1 part me- 
<iium chrome yellow. 

Mulberry. — Ten parts manganese; 2 
parts cobalt blue, 2 parts saltpeter, 

Purple Brown. — Fifty parts white 
lead; 6 parts Indian red; 2 parts ultra- 
marine blue; 1 part ^ampblacK. 

Red Brown — ^Twelve parts hematite 
ore, 3 parts manganese, 7 parts litharge, 

2 parts yellow ocher 


Seal Brown. — Thirty parts white lead; 
5 parts burnt umber, 1 part medium 
chrome yellow. 

Snuff Brown. — Twenty-five parts white 
lead, 1 part burnt umber, 1 part Oxford 
ocher 

GRAY TINTS: 

Ash Gray. — Thirty parts white lead; 
2 parts ultramarine blue, 1 part burnt 
sienna 

Cold Gray. — Five hundred parts white 
lead; 6 parts lampblack, 1 part Antwerp 
blue 

Dove Color — Twelve parts manga- 
nese, 5 parts steel filings, 3 parts whiting; 
1 part oxide of cobalt 

Dove Gray. — Two hundred parts 
white lead, 5 parts ultramarine blue, 2 
parts drop black. 

French Gray — One hundred and fifty 
parts white lead; 2 parts lampblack; 1 
part orange chrome yellow, 1 part 
chrome red (American vermilion) 

Lead Color. — Fifty parts white lead; 
1 part lampblack (increase proportion 
of white lead for light tints). 

Lustrous Gray. — Ten parts white 
lead, 1 part graphite (plumbago). 

Ohve Gray. — Two hundred parts 
white lead; 2 parts lampblack; 1 part 
medium chrome green ^ 

Pure Gray. — One hundred parts white 
lead, 1 part drop black. ^ 

Pearl Gray. — One hundred parts 
white lead; 1 part nltramarme blue, 1 
part drop black. 

Silver Gray. — One hundred and fifty 
parts white lead; 2 parts lampblack, 3 
parts Oxford ocher. 

Warm Gray. — One hundred parts 
white lead; 3 parts drop black, 2 parts 
French ocher; 1 part light Venetian red. 

Note — For inside work and whenever 
desirable, the white lead may be replaced 
by zinc white or a mixture of the two 
white pigments may be used. Be it also 
remembered that pure colors, as a rule, 
wiH produce the cleanest tints and that 
fineness of grinding is an important 
factor. It will not be amiss to call at- 
tention to the fact that the excessive use 
of driers, especially of dark^ japans or 
liquid driers, with delicate tints is bad 
practice, and liable to ruin otherwm 
good effects in tints or delicate solid 
colors. 

COLOR TESTING. 

Expense and trouble deter many a 
painter from having, a color examined, 
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although such an examination is often 
very necessary. For the practical man 
It IS less important to know what per- 
centage of foreign matter a paint con- 
tains, but whether substances are con- 
tained therein, which may act injuriously 
in some way or other 

If a pigment is to be tested for aisen- 
ic, pour purified hydrochloric acid into 
a test tube or a U-shaped glass vessel 
which withstands heat, add a little of 
the pigment or the colored fabric, wall 
paper, etc (of pigment take only enough 
to strongly color the hydrochloric acid 
simply in the first moment), and finally 
a small quantity of stannous chloride 
Now heat the test tube with its contents 
moderately over a common spirit lamp 
If the liquid or mass has assumed a 
brown or brownish color after being 
heated, arsenic is present in the pigment 
or fabric, etc 

An effective but sinaple test for the 
durability of a color is to paint strips of 
thick paper and nail them on the wall in 
the strongest light possible. A strip of 
aper should then be nailed over one- 
alf of the samples of color so as to pro- 
tect them from the light. On removing 
this the difference in shade between the 
exposed and unexoosed portions will be 
very apparent Some colors, such as 
the vermilionettes, will show a marked 
C^fierence after even a few weeks, 

\ Testing Body Colors for Gritty Ad- 
mixtures. — The fineness of the pow- 
dered pigment is not a guarantee ol the 
absence of gritty admixtures The latter 
differ from the pigment proper m their 
specific gravity. If consisting of metallic 
oxides or metallic sulphides the sandy 
admixtures are lighter than the pigments 
and rise to^ the surface upon a syste- 
matic shaking of the sample In the 
case of other pigments, e g , aluminas 
and iron varnish colors, they collect at 
the bottom For carrying out the test, a 
smoothly bored metallic tube about J 
to i inch in diameter and 6 to 7 inches 
long IS used Both ends are closed with 
screw caps and at one side of the 
tube some holes about J- of an inch m 
diameter are bored, closed by pieces of 
a rubber hose pushed on The tube is 
filled with the pigment powder, screwed 
up and feebly shaken for some time m a 
vertical position (the length of time vary- 
ing according to the fineness of the pow- 
der). Sammes may now be taken from 
all parts of the tube Perhaps glass 
tubes would be preferable, but lateral 
apertures cannot be so readily made 
After the necessary samples have been 


collected in this manner, they must be 
prepared with a standard sample, winch 
IS accomplished either by feeling the pow- 
der between the fingers or by inspecting 
it under a microscope, or else by means 
of the scratching test, which last named 
is the usual way The requisites for 
these scialch tests consist or two soft 
wcll-polishcd glass plates (2^ x inches) 
which are fixed by means of cement in 
two stronger plates of hard wood suit- 
ably hollowed out. The surface of the 
glass must project about i inch over the 
wooden frame If a sample of the pig- 
ment powder is placed on such a glass 
late, another plate is laid on top and 
oth are rubbed slowly togethei, this 
motion will retain a soft, velvety charac- 
ter in case the pigment is free from 
gritty admixtuics, if otherwise, the glass 
is injured and a corresponding sound 
becomes audible Next the powder is 
removed fiom the plate, rubbing the 
latter with a soft rag, and examining 
the surface with a microscope From the 
nature of the scratches on the plate the 
kind of gritty ingredients can be readily 
determined The human finger is suffi- 
ciently sensitive to detect the presence of 
gritty substances, yet it is not capable of 
distinguishing whether they consist of im- 
perfectly reduced or badly sifted grams 
of pigment or real gritty admixtures 

To Determine the Covering Power of 
Pigments. — To determine the covering 
power of white lead, or any other pig- 
ment,^ take equal quantities of several 
vaiietics of white lead and mix them 
with a darker pigment, black, blue, etc , 
the latter also in equal proportions The 
white lead which retains the lightest 
color IS naturally the most opaque In 
a similar manner, on the other hand, the 
mixing power of the dark pigments can 
be ascertained If experiments are 
made with a variety of white lead or 
zinc white, by the admixture of dark pig- 
ments, the color which tints the white 
lead or zinc white most, also possesses 
the greatest covering or mixing power 

To Detect the Presence 'of Aniline in 
a Pigment — Lay a little of the color 
upon letter paper and pour a drop of 
spirit on It If it is mixed with aniline 
the paper is colored right through there- 
by, while a pure pigment docs not alter 
the shade ^ of the paper and will never 
penetrate it. 

Vehicle for Oil Colors. — Petroleum, 20 
to 30 pounds, tallow, 3 to 5 pounds; 
cotton-seed oil, 5 to^ 7 pounds; col- 
ophony, 5 to 7 pounds. The pigments 
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having been ground up with this mix- 
ture, the mixed paint can be made still 
better by adding to it about a sixth 
of its weight of the following mixture 
Vegetable oil, 8 to £0 pounds; saponified 
rosin, 6 to 16 pounds; turpentine, 4 to 30 
ounces. 

Frankfort Black. — Frankfort black, 
also known as German black, is a name 
applied to a superior grade of lamp- 
black In some districts of Germany 
it IS said to be made by calcining wine 
lees and tartar ^ The material is heated 
in large cylindrical vessels having a vent 
in the cover for the escape of smoke and 
vapors that are evolved during the proc- 
ess When no more smoke is observed, 
the operation is finished The residuum 
in the vessels is then washed several times 
in boiling water to extract the salts con- 
tained therein and finally is reduced to 
the proper degree of fineness by grinding 
on a porphyry 

Paris Green — Emerald or Paris green 
is rather permanent to light, but must 
not be mixed with pigments containing 
sulphur, because of the tendency to 
blacken when so mixed It will not re- 
sist acids, ammonia, and caustics. 

PIGMENT PAPER: 

See Photography. 

PILE OINTMENTS. 

I — “Extract” witch- 

hazel S fluidounces 

Lanum 2 ounces 

Petrolatum 6 ounces 

Glycerine . 4 fluidounces 

Tan^iic acid . 1 drachm 

Powdered opium 1 drachm 

II. — Tannic acid 20 grams 

Bismuth subni- 
trate 1 drachm 

Powdered opium 10 grains 

Lanum 3 drachms 

Petrolatum 5 drachms 

PINE SYRUP; 

See Essences and Extracts 

PINEAPPLE ESSENCE: 

See Essences and Extracts. 

PINEAPPLE LEMONADE: 

See Beverages. 

PING PONG FRAPPE: 

See Beverages, under Lemonades 

PINS OF WATCHES: 

See Watchmakers* Formulas. 

PINION ALLOY: 

See Watchmakers* Formulas, 


5€1 

PINK SALVE : 

See Ointments 

PINKEYE: 

See Veterinary Formulas. 

PIPE-JOINT CEMENT: 

See Cement 

PIPE LEAKS: 

See Leaks 

PIPES, RUST-PREVENTIVE FOR: 

See Rust Preventives 

PISTACHIO ESSENCE* 

See Essences and Extracts. 


PLANTS: 

Temperature of Water for Watering 
Plants. — Experiments were made sev- 
eral years ago at the Wisconsin Agri- 
cultural Experiment Station to determine 
whether cold water was detrimental to 
plants. Plants were grown under glass 
and m the open field, and in all cases 
the results were similar Thus, coleus 
planted in lots of equal size and vigor 
were watered with water at 35®, SO®, 65®, 
and 86® F At the end of 60 days it was 
impossible to note any difference, and 
when the experiment, was repeated with 
water at 32°, 40®, 70®, and 100° F , the 
result was the same Beans watered with 
water at 32®, 40®, 70®, and 100® F., were 
equally vigorous; in fact, water at 
and 40° F. gave the best results Lettuce 
watered with water at 32° F yielded ^ 
shghtly more than the other lots From 
these experiments it was concluded that 
for vegetable and flowering plants com- 
monly grown under glass, ordinary WeE 
or spring water may be used freely at 
any time of the year without warming, 

PLANf PRESERVATIVES: 

See Flowers. 

Plaster 

(See also Gypsum ) 

Therapeutic Grouping of Medicinal 
Plasters. — The vehicle for medicated 
plasters requires some other attribute 
than simply adhesiveness. From a study 
of the therapy of plasters they may be 
put in three groups, similarly to the 
ointments with reference to their general 
therapeutic uses, which also governs the 
selection of the respective vehicles 

1 — Epidermatic* Supportive, protec- 
tive, antiseptic, counter-irritant, vesi- 
cant. Vehicle. Rubber or any suitable 
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adhesive. Officially plasters: Emp. ad- I 
hesivum, E capsici I 

2 — Endermatic: Anodyne, astrin- i 

gent, alterative, resolvent, sedative, | 
stimulant Vehicle' Oleates or lead 
plaster, sometimes with rosins or gum 
rosins Official plasteis Emp Bella- 
donnse, E opii, E plumbi, E saponis 

3. — Diadermatic For constitutional 

or systemic effects Vehicle Lanolin 

or plaster-mull Official plasters Emp. 
hydrargyri. 

Methods of Preparing Rubber Plas- 
ters. — Mechanic Roller Pressure Method. 
— This method of incorpoiating the rub- 
ber with certain substances to give it the 
necessary body to serve as a velncle is at 
present the only one employed But since 
it requires the use of the heaviest ma- 
chinery — some of the apparatus weighing 
many tons — and enormous steam power, 
its application for pharmaceutical pur- 
poses is out of the question. 

As is well known, the process consists 
in' 1. Purification of the rubber by 
mascerating and pressing it and re- 
moving foreign impurities by elutriating 
it with water. 2. Forming a homoge- 
neous mass of the dried puiified rubber 
by working it on heated revolving rollers 
and incorporating sufficient quantities of 
orris powder and oleoresins 3 ^ In- 
corporating the medicinal agent, i e , 
belladonna extract, with the rubber mass 
by working it on warmed revolving rollers 
4. Spreading the prepared plaster 

Solution in Volatile Solvents. — This 
process has been recommended from 
time to time, the principal objection 
being the use of so relatively large quan- 
tities of inflammable solvents. 

The German Pharmacopoeia Method. 
— The following is the formula of ‘‘Arz- 
neibuch fur das Deutsche Reich,” 1900: 
Emplastrum adhesivum: Lead plaster, 
walcrfree, -tO parts, petrolatum, ^ 5 parts; 
liquid petrolatum, 2 5 parts, are melted 
together, and to the mixture add losm, 
35 parts; dammar, 10 parts, previously 
melted. To the warm mixture is added 
caoutcho>js,c, 10 parts; dissolved in ben- 
zine, 75 parts, and the mixture stirred 
on the water-bath until all the benzine 
IS lost by evaporation. 

The Coleplastrum adhesivum of the 
Austrian Society is^ still more complex, 
the formula containing the following: 
Rosin oil, empneumafic, 150 parts; co- 
p$,iba, 100 pails, rosin, 100 parts; lard, 
50 parts; wax, 30 parts, dissolved in ether, 
1,£00 parts, in which caoutchouc, ^50 
parts, has been previously dissolved; to this 


is then added orris powder, 220 parts; san- 
darac, 50 parts, ether, 400 parts The 
mixture, when uniform, is spread oa 
cloth 

Solution of Rubber in Fixed Solvent; 
Petrolatum and Incorporation with Lead 
Acetate. — India rubber dissolves, though 
with difficulty, m petrolatum The heat 
required to melt the rubber being com- 
paratively High, usually considerably 
more than 212° F , as stated in the 
U S. P., it is necessary to melt the rubber 
first and then add the petrolatum, m 
order to avoid subjecting the latter to the 
higher temperature. The mixture of 
equal parts of rubber and petrolatum is 
of a soft jelly consistence, not especially 
adhesive, but when incorporated with 
the lead oleate furnishes a very adhesive 
plaster While at first 5 per cent of each 
rubber and petrolatum was used, it has 
been found that the petrolatum would 
melt and exude around the edges of the 
plaster when aophed to the skin, and the 
quantity was therefore reduced to 2 per 
cent of each This mass affords a plas- 
ter which is neadily adhesive to the body, 
does not run nor become too soR Plas- 
ters spread on cloth have been kept for 
months exposed to the sun m the surr»< 
mer weather without losing their stabil- 
ity or permanency 

The lead oleate made by the inter- 
action of hot solution of soap and lead 
acetate, tlioroughly washed with hot 
water, and freca from water by working 
the precipitated oleate on a hot tile, is 
much to be preferred to the lead plaster 
made by the present official process The 
time-honored method of boiling litharge, 
olive oil, and water is for the requirements 
of the pharmacists most tedious and un- 
satisfactory. Since m the beginning of 
the piocess, at least, a temperature higher 
than that of 212° F, is lequired, the water 
bath cannot be employed, and m the ab- 
sence of this limiting device the product is 
usually “scorched When the steam bath 
under pressure can be used this objection 
does not apply But the boiling process 
requires from 3 to 4 hours, with more or 
less attention, while the precipitation 
method does not take over half an hour. 
Besides, true litharge is difficult to ob- 
tain, and any other kind will produce un- 
satisfactory results. 

The following is the process employed: 

Lead oleate (Emplastrum plumbi); 
Soap, granular and 

dried .... ..... 100 parts 

Lead acetate ...... 60 parts 

Distilled water, a sufficient quan^ 
tity. 
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Dissolve tlie soap in^ 350 parts hot 
distilled water and strain the solution. 
Dissolve the lead acetate in 250 parts 
hot distilled water and filter the solution 
while hot into the warm soap solution, 
stirring constantly When the precipi- 
tate which has formed has separated, 
decant the liquid and wash the precipi- 
tate thoroughly with hot water. Remove 
the precipitate, let it dram, free from 
water completely by kneading it on a warm 
slab, form it into rolls, wrap in paraffine 
paper, and preserve in tightly closed con- 
tainers. 

Emplastrum adhesivum; 

Rubber, cut in small 

pieces 20 parts 

Petrolatum 20 parts 

Lead plaster 960 parts i 

Melt the rubber at a temperature not 
exceeding 302® F , add the petrolatum, 
and continue the heat until the rubber 
is dissolved Add the lead plaster to 
the hot mixture, continue the heat until 
if becomes liquid, then let it cool and 
stir until it stiffens 

Court Plaster or Sticking Plaster. — ^I. 
— Brush silk over with a smution of isin- 
glass, in spirits or warm water, dry and 
repeat several times For the last ap- 
plication apply several coats of balsam 
of Peru This is used to close cuts or 
wounds, by warming and applying it 
It does not wash off until the skin par- 
tially heals. 

II — Isinglass, 1 part; water, 10 parts; 
dissolve, strain the solution, and gradu- 
ally add to it of tincture of benzoin, 2 

E arts; apply this mixture gently warmed, 
y means of a camel’s-hair brush, to the 
surface of silk or sarcenet, stretched on a 
frame, and allow each coating to dry 
before applying the next one, the appli- 
cation being repeated as often as neces- 
sary; lastly, give the prepared surface a 
coating of tincture of benzoin or tincture 
of balsam of Peru. Some manufacturers 
apply this to the unprepared side of the 
plaster, and others add to the tincture 
a few drops of essence of ambergris or 
essence of musk. 

III. (Deschamps) — A piece of fine 
muslin, linen, or silk is fastened to a flat 
board, and a thin coating of smooth, 
strained flour paste is given to it; over 
this, when dry, two coats of colorless 
gelatin, made into size with water, 
uantity sufficient, are applied warm, 
aid to be superior to the ordinary court 
plaster. 

Coloring of Modeling Plaster. — I — If 
burnt gypsum is stirred up with watercon- 


taining formaldehyde and with a little 
alkali, and the quantity of water necessary 
for the induration of the plaster contain- 
ing in solution a reducible metallic salt is 
added thereto, a plaster mass of^erfectly 
uniform coloring is obtained. Tme hard- 
ening of the plaster is not affected there- 
by According to the concentration of 
the metallic saft solutions and the choice 
of the salts, the most varying shades of 
color, as black, red, brown, violet, pearl 
gray, and bronze may be produced. 
The color effect may be enhanced by 
the addition of certain colors For the 
production of a gray-colored gypsum 
mass, for example, the mode of pro- 
cedure is as follows* Stir 15 drachms of 
plaster with one-fourth its weight of 
water, containing a few drops of formal- 
dehyde and a little soda lye and add 10 
drops of a one-tenth normal silver solu- 
tion, which has previously been mixed 
with the amount of water necessary for 
hardening the gypsum.^ The mass will 
immediately upon mixing assume a 
pearl-gray shade, uniform throughout 
In order to produce red or copper-hke, 
black or bronze-Iike shades, gold salts, 
copper salts or silver salts, bismuth 
salts or lead salts, singly or mixed, are 
used. Naturally, these colorings admit 
of a large number of modifications. In 
lieu of formaldehyde other reducing 
agents may be employed, such as solu- 
tions of sulphurous acid or hydrogen 
peroxide with a little alkali. Metals in 
the elementary state may likewise be 
made use of, e. g., iron, which, stirred 
with a little copper solution and plaster, 
produces a brown mass excelling in 
special hardness, etc. This process of 
coloring plaster is distinguished from the 
former methods in that the coloration ia 
caused by metals in the nascent state and 
that a very fine division is obtained. The 
advantage of the dyeing method consists 
in that colorings can be produced with 
sbght quantities of a salt; besides, the 
fine contours of the figures are i^ no way 
affected by this manner of coloring, and 
another notable advantage lies in the 
mass being colored throu^out, whereby 
a great durability of the color again^ 
outside actions is assured. Thus a peel- 
ing off of the color or other way of be- 
coming detached, such as by ruboing off, 
is entirely excluded. 

II. — Frequently, in order to obtain 
colored plaster objects, ocher or pow- 
dered colors are mixed with the plasty. 
This method leaves much to be desired, 
because the mixture is not always^ per- 
fect, and instead of the expected uniform 
color, blotches appear. Here is a more 
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ceitaiii recipe Boil brazil wood, log- 
wood, or yellow wood, iii watei, according 
to the desiied coloi, oi use extracts of the 
woods When the dye is cold mix it with 
the plaster The d'ye must be passed 
through a cloth bcfoie use One may 
also immeise the plastei articles, medals, 
etc , 111 this dye, but in this case they 
must be left foi some time and the oper- 
ation repeated several times. 

Treatment of Fresh Plaster. — Freshly 
plastered cement suitaces on walls may 
oe treated as follows 

The freshly plastered surface first 
remains without any coating for about 

14 days, then it is coated with a mixture 
of 50 parts water and 10 parts ammonia 
carbonate dissolved m hot water, leave 
this coat alone for a day, paint it again 
and wait until the cement has taken on 
a uniform gray color, which takes place 
as a rule m 1^2 to 14 days Then piirnc 
the surface thus obtained with pure var- 
nish and finish the coating, after drying, 
with ordinary varnish paint oi turpentine 
paint 

Plaster for Foundry Models. — Gum 
lac, 1 part, wood spirit, 2 parts, lamp- 
black 4a sufficient quantity to dye 

Plaster from Spent Gas Lime. — Spent 
lime from gas purifiers, in which the sul- 
phur has been converted into calcium 
sulphate, by exposure to weather, if 
necessary, is mixed with clay rich in 
alumina The mixture is powdered, 
formed into balls or blocks with water, 
and calcined at a temperature below 
that at which the setting qualities of cal- 
cium sulphate are destroyed Slaked 
lime, clay, and sand are added to the 
calcined product, and the whole is finely 
powdered.^ 

Plaster Mold. — Nearly all fine grades 
of metals can be cast m plaster molds, 
provided only a few pieces of the cast- 
ings are wanted Dental plaster should 
be used, with about one-half of short 
asbestos Mix the ^ two well together, 
and when the mold is complete let it dry 
m a warm place for several days, or until 
all the moisture is excluded If the mold 

15 of considerable thickness it will answer 
the purpose better When ready for 
casting, the plaster mold should be 
warmed, and smoked over a gas light; 
then the metal should be poured in, in as 
cool a state as it will run 

Cleaning of Statuettes and Other 
Plaster Objects. — Nothing takes the dust 
more freely than plaster objects, more or 
less artistic, whicn are the modest orna- 
ments of our dwellings They rapidly 


contract a yellow-gray color, of unpleas- 
ant appeaiancc Here is a practical 
method tor icbtoring the whiteness 
Take finely powdeied staich, quite 
white, and make a thick paste with hot 
watei Apply, when still hot, with a 
flexible spatula or a brush on the plaster 
object The layer should be quite thick 
Let it dry slowly On drying, the. 
staich will split and scale off All the 
soiled parts of the plaster will adhere, 
and be drawn off with the scales This 
method of cleaning does not detract from 
the fineness of the model 

Hardening and Toughening Plaster 
of Paris. — I — Plaster of Pans at times 
sets too rapidly, theiefore the following 
recipe for toughening ^and delaying dry- 
ing will be useful. To calcined plaster 
of Pans add 4 per cent of its weight of 
powdered maish mallow root, which will 
keep it fiom setting for about an hour, 
andf augment its hardness when set, or 
double the quantity of marshmallow 
root powder, and the plaster will become 
very firm, and may oe worked 2 or 3 
houis alter mixing, and may be carved 
and polished when hard It is essential 
that these powders, which are of different 
densities and specific gravities, should be 
thoroughly mixed, and the plaster of 
Pans be quite fresh, and it must be 
passed through fine hair sieves to ensure 
its being an impalpable powder To 
ensure thorough mixing, pass the com- 
bined powders through tne hair sieve 
three times Make up with water suffi- 
cient for the required model or models 
Should any of the powder be left over it 
may be kept by being put m an air- tight 
box and placed in a warm room. 

The marshmallow root powder may 
be replaced by dextrin, gum arable, or 
glue. The material treated is suitable 
while yet in a soft state, for rolling, glass- 
tube developing, making plates, etc 

II — Plaster of Pans may be caused to 
set more quickly if some alum be dis- 
solved in the water used for lendenng it 
plastic. If the gypsum is first moistened 
with a solution of alum and then again 
burned, the resulting compound sets very 
quickly and becomes as hard as marble 
Borax may be similarly employed The 
objects may also be be treated with a solu- 
tion of caustic baryta But it has been 
found that no matter how deep this pen- 
etrates, the baryta is again drawn 
toward the surface when the water 
evaporates, a portion effioresemg on the 
outside, and only a thin layer remaining 
in the outer shell, where it is converted 
into carbonate. This at the same time 
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stops up the pores, rendering it impos- 
sible to repeat the operation It was 
later found that the whole mass of the 
cast might be hardened by applying to it 
with a brush made of ^ass bristles, a hot 
solution of baryta To prevent sepa- 
ration of the crystallized baryta at the 
surface, the object must be raised to a 
temperature of 140° to 175° F To pro- 
duce good results, however, it is neces- 
sary to add to the plaster before casting 
certain substances with which the baryta 
can combine These are silicic acid in 
some form, or the sulphates of zinc, 
magnesium, copper, iron, aluminum, 
etc With some of these the resulting 
object may be colored As it is, how- 
ever, difficult to insure the production of 
uniform tint, it is better when employing 
salts producing color, to mix the plaster 
with about 5 per cent of quicklime, or, 
better, to render it plastic with milk of 
lime, and then to soak the object in a 
solution of metallic sulphate 

Preservation of Plaster Casts. — Upon 
complete drying, small objects are laid 
for a short while in celluloid varmsh of 4 
per cent, while large articles are painted 
with it, from the top downward, using a 
soft brush Articles set up outside and 
exposed to the weather are not protected 
by this treatment, while others can be 
readily washed off and cleaned with 
water To cover 100 square feet of 
surface, If pints of celluloid varnish are 
requiied. 

To Arrest the Setting of Plaster of 
Pans. — Citric acid will delay the setting 
of plaster of Pans for several hours One 
ounce of acid, at a cost of about 5 cents, 
will be sufficient to delay the setting of 
100 pounds of plaster of Pans for 2 or 3 
hours Dissolve the acid in the water 
before mixing the plaster 

Weatherproofing Casts. — I — Bre- 
thauer's method of preparing plaster of 
Pans casts for resisting the action of the 
weather is as follows Slake 1 part of 
finely pulverized lime to a paste, then mix 
gypsum with limewater and intimately 
mix both From the compound thus 
prepared the figures are cast When 
perfectly dry they are painted with hot 
linseed oil, repeating the operation sev- 
eral times, then with linseed-oil varmsh, 
and finally with white oil paint. Stat- 
ues, etc , prepared in this way have been 
constantly exposed to the action of the 
weather for 4 years without suffering any 
change 

II — ^ Jacob >en f) re pares casts which 
retain no du‘:t, and can be washed with 


lukewarm soap water by immersing 
them or throwing upon them in a fine 
spray a hot solution of a soap prepared 
from stearic acid and soda lye in ten 
times its quantity, by weight, of hot 
water 

Reproduction of Plaster Ongmals. — 
This new process consists m making a 
plaster mold over the original in the 
usual manner After the solidification 
of the plaster the mass of the original is 
removed, as usual, by cutting out and 
rinsing out The casting mold thus 
obtained is next filled out with a ceramic 
mass consisting of gypsum, 1 part, pow- 
dered porcelain, 5 parts, and fiux, 1 part. 
After the mass has hardened it is baked 
in the mold This renders the latter 
brittle and it falls apart on moistening 
with water while the infusion remains as 
a firm body, which presents all the de- 
tails of the original in a true manner 

PLASTER ARTICLES, REPAIRING OF: 
See Adhesives and Lutes 

PLASTER GREASE: 

See Lubricants 

PLASTER, PAINTS FOR: 

See Paints 

PLASTER OF PARIS, MOLDS FOR 
CASTING: 

See Casting 

PLASTIC COMPOSITIONS: 

See Celluloid and Matrix Mass 

PLASTER, IRRITATING : 

See Ointments. 

PLATES, CARE OF PHOTOGRAPHIC: 
See Photography 

PLATINA, BIRMINGHAM: 

See Alloys, under Brass * 

Plating 

The plating of metal surfaces is ac- 
complished in four different ways: (1) 
By oxidation, usually involving dipping 
m an acid bath, (2) by electrodeposition, 
i involving suspension in a metallic solu- 
j tion, through which an electric current is 
assed, (3) by applying a paste that is 
xed, as by burning in, (4) by pouring 
on molten platmg metal and rolling. For 
convenience the methods of plating are 
arbitrarily classified below under the fol- 
lowing headings* 

1 Bronzing. 

2 Colonng of Metals 

3. Electrodeposition Processes 

4. Gliding and Gold- Platmg 



666 


PLATING 


5. Oxidizing Processes 

6. Patma Oxidizing Processes 

7. Platinizing 

8. Silvering and Silver-Plating. 

9. Tinned Lead- Plating. 

10, Various Recipes. 

BRONZING: 

Art Bronzes. — These are bronzes of 
different tints, showing a great variety 
according to the taste and fancy of the 
operator 

I— After imparting to an object a 
coating of vert antique, it is brushed to 
remove the verdigris, and another coat 
is applied with tlie following mixture 
Vinegar, 1,000 parts, by weight, pow- 
dered bloodstone, 125 parts, by weight; 
plumbago, 25 parts, by weight Finish 
with a waxed brush and a coat of white 
varnish* 

II — Cover the object with a mixture 
of vinegar, 1,000 parts, by weight, pow- 
dered bloodstone, 125 paits, by weight, 
plumbago, 25 parts, by weight; sal am- 
moniac, 32 paits, by weight, ammonia, 
32 parts, by weight, sea salt, 32 parts, by 
weight. Finish as above 

Antique Bronzes. — In order to give 
new bronze castings the appearance and 
patina of old bronze, various composi- 
tions are employed, of which the follow- 
ing are the principal ones 

I. — Vert Antique. Vinegar, 1,000 
parts, by weight; copper sulphate, 16 
parts, by weight, sea salt, 32 parts, by 
weight, sal ammoniac, 32 parts, by 
weight; mountain green (Sanders green), 
70 parts, oy weight; chrome yellow, 30 
parts, by weight; ammonia, 32 paits, by 
weight. 

II — Vert Antique. Vinegar, 1,000 
parts, by weight; copper sulphate, 16 
parts, by wei^t; sea salt, 32 parts, by 
weight; sal ammoniac 32 parts, by 
weight; mountain green, 70 parts, by 
weight; ammonia, 32 parts, by weight* 

III. — ^Dark Vert Antioue: To obtain 
darker vert antique, add a little plum- 
bago to the preceding mixtures. 

IV. — Vinegar, 1,000 parts, by weignt; 
sal ammoniac, 8 parts, by weight; potas- 
sium bioxalate, 1 part, by weight. 

Brass Bronzing.— I — ^Immerse^ the 
articles, freea from dirt and grease, into a 
cold solution of 10 parts of potassium 
permanganate, 50 parts of iron sulphate, 
6 parts of hydrochloric acid, in 1,000 
parts of water Let remain 30 seconds; 
then withdraw, rinse off, and dry in fine, 
soft sawdust If the articles have be- 


come too dark, or if a reddish-brown 
color be desired, immerse for about 1 
minute into a warm (60° C or 140° F ) 
solution of chromic acid, 10 parts, hy- 
drochloric acid, 10 parts, potassium per- 
manganate, 10 paits, iron sulphate; 50 
parts, water, 1,000 paits Treat as be- 
fore If the latter solution alone be 
used the product will be a brighter dark 
yellow or i eddish-brown color By heat- 
ing m a drying oven the tone of the 
colors IS improved. 

II — Rouge, with a little chloride of 
platinum and water, will form a choco- 
late brown of considerable depth of tone 
and IS exceedingly applicable to brass 
surfaces which are to resemble a copper 
bronze. 

Copper Bronzing. — I — After cleaning 
the pieces, a mixture made as follows is 
passed over them with a brush Castor 
oil, 20 parts, alcohol, 80 parts, soft 
soap, 40 parts, water, 40 parts The day 
after application, the piece has become 
bronzed; and if the time is prolonged, 
the tint will change Thus, an affinity 
of shades agreeable to the eye can be 
procured The piece is dued m hot saw- 
dust, and colorless varnish with large ad- 
dition of alcohol IS passed over it This 
formula for bronzing galvanic apparatus 
imparts any shade desired, from Bar- 
bodienne bronze to antique green, pro- 
vided the liquid remains for some time 
m contact with the copper 

II — Acetate of copper, 6 parts; sal 
ammoniac, 7 parts; acetic acid, 1 part; 
distilled water, 100 parts. Dissolve all 
in water in an earthen or porcelain vessel. 
Place on the fire and heat slightly; next, 
wiih a brush give the objects to be 
bronzed 2 or 3 coats, according to the 
shade desired. It is necessary that each 
coat be thoroughly diy before applying 
another. 

Bronzing of Gas Fixtures — Gas fix- 
tures whidi have become dirty or tar- 
nished from use may be improved in 
appearance by painting with bronze 
paint and then, if a still better finish is 
required, varnishing after the paint is 
thoroughly dry with some light-colored 
varnish that will give a hard and brilliant 
coating 

If the bronze paint is made up with 
ordinary varnish it is liable to become 
discolored from acid which may be 
present in the varnish ^ One method 
proposed for obviating^ this is to mix the 
varmsh with about 5 times its volume of 
spirit of turpentine, add to the mixture 
dxied slaked lime in the proportion of 
about 40 grains to the pint, agitate well| 
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tl»(* .Imitation several times, and 
.iII.jw the suspended matter to 
settle and decanting the clear liquid. 
The object of this is, of course, to neu- 
tralize any acid which may be present 
To determine how effectively this has 
been done, the varnish may be chem- 
ically tested. 

Iron Bronzing. — I. — The surface of a 
casting previously cleaned and polished 
IS evenly painted with a vegetable oil, 
e g , olive oil, and then well heated, care 
being taken that the temperature does 
not rise to a point at which the oil will 
burn The cast iron absorbs oxygen at 
the moment when the decomposition of 
the oil begins, and a brown layer of oxide 
is formed which adheres firmly to the 
surface and which may be vigorously 
polished, giving a bronze-like appearance 
to the surface of the iron 

II. — To give polished iron the ap- 
pearance of bronze commence by clean- 
ing the objects, then subject them for 
about 5 minutes to the vapor of a mix- 
ture of concentrated hydrochloric and 
nitric acids; then smear them with vase- 
line and heat them until the vaseline be- 
gins to decompose The result is a fine 
bronzing. 

Liquid for Bronze Powder. — Take 2 
ounces gum animi and dissolve in J pint 
linseed oil by adding gradually while the 
oil IS being heated Boil, strain, and 
dilute with turpentine. 

Bronzing Metals. — I — The following 
composition is recommended for bronz- 
ing metal objects exposed to the air 
Mix about equal parts of siccative, recti- 
fied oil of turpentine, caoutchouc oil, and 
dammar varnish, and apply this com- 
position on the objects, using a brush. 
This bronze has been found to resist the 
influences of the weather. 

II — Cover the obj’ects with alight layer 
of hnseed oil, and then heat over a coal 
fire, prolonging the heat until the de- 
sired shade is reached. 

III — ^Expose the obj'ects to be bronzed 
for about 5 minutes to the vapors of a 
bath composed of 50 parts of nitric acid 
and 50 parts of concentrated hydro- 
chloric acid Then rub the articles with 
vaseline and heat until the vaseline is 
decomposed. The objects to be bronzed 
must always be perfectly polished. 

IV — To bronze iron articles they 
should be laid in highly heated coal dust; 
the articles must be covered up in the 
glowing dust, and the heat must be the 
same throughout The iron turns at 


first yellow, then blue, and finally rather 
black Withdraw the objects when they 
have attained the blue shade or the black 
color, then while they are still hot, rub 
them with a wad charged with tallow 

V — For electrolytic bronzing of 
metals the baths employed differ from 
the brass baths only in that they contain 
tin in solution instead of zinc Accord- 
ing to Eisner, dissolve 70 parts, by 
wreight, of cupric sulphate in 1,000 parts 
of water and add a solution of S parts of 
stannic chloride m caustic lye. For a 
positive pole plate put in a bronze plate. 
The batn works at ordinary tempera- 
ture 

VI — A good hath consists of 10 parts 
of potash, 2 parts of cupric chloride, 1 
part of tin salt, 1 part of cyamde of potas- 
sium dissolved in 100 parts of water 

VII — ^Mix a solution of 32 parts of 
copper sulphate in 500 parts of water 
with 64 parts of cyamde of potassium 
After the solution has become clear, add 
4 to 5 parts of stannic chloride dissolved 
m potash lye 

VIII — Precipitate all soda from a 

solution of blue vitriol by phosphate of 
sodium, wash the precipitate well, and 
dissolve m a concentrated solution of 
pyrophosphate of copper. Also, satu- 
rate a solution of the same salt with tm 
salt. Of both solutions add enough in 
such proportion to a solution of 50 parts, 
by weight, of pyrophosphate of sodium m 
1,000 parts of water until the solution 
appears clear and of the desired color. 
A cast bronze plate serves as an anode 
From time to time a little soda, or if the 
precipitate turns out too pale, copper so- 
lution should be added. » 

Tm Bronzing. — The pieces are w^l 
washed and all grease removed; next 
plunged into a solution of copperas 
(green vitriol), 1 part; sulphate, 1 part; 
water, 20 parts. When dry they are 
plunged again into a bath composed of 
verdigris, 4 parts; dissolved in distiUed 
wme vinegar, 11 parts Wash, dry, and 
polish with English red. 

Zinc Bronzing. — The zinc article must 
be first electro-coppered before proceed- 
ing to the bronzing The process used 
is always the same; the different shad^ 
are, however, too numerous to co\ cr all of 
them m one explanation. The bionzing 
of zinc clocks is most frequently done on 
a brown ground, by mixing graphite, 
lampblack, and sanguine stirred in water 
in which a little Flanders Dutch glue is 
dissolved. The application is made by 
means of a brush. When it is dry a 
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spirit varnisli is applied; next, before the 
varmsh is perfectly dry, a little powdered 
bronze or sanguine or powdered bronze 
mixed with sanguine or with graphite, 
according to the desiied shades 
green bronze, mix green sanders with 
chrome yellow stirred with spirit in 
which a little varnish is put When the 
bronzing is dry, put on the varnish 
the powdered bronze as above described 
After all has dried, pass the brush over a 
piece of wax, then over the bronzed 
nrli '0 b ii..’ ■ ireful to charge the brush 
'‘.'I} •• wax 

COLORING OF METALS: 

Direct Coloration of Iron and Steel by 
Cupric Selenite. — Iron precipitates cop- 
per and selenium from their salts Im- 
mersed m a solution of cupric selenite, 
acidulated with a few drops of nitric acid, 
it precipitates these two metals on its sur- 
face in the form of a dull black deposit, 
but slightly adherent But, if the object 
IS washed with water, then with alcohol, 
and rapidly diied over a gas burner, the 
deposit becomes adherent If rubbed 
with a cloth, this deposit turns a blue 
black or a brilliant black, according to 
the composition of the bath 

The selenite of copper is a greenish 
salt insoluble m water, and but slightly 
soluble m water acidulated with nitric or 
sulphuric acid. It is preferable to mix a 
solution of cupric sulphate with a solu- 
tion of selenious acid, and to acidulate 
with nitric acid, in order to prevent the 
precipitation of the selenite of copper 
This process, originated by Paul Mal- 
herbe, IS quite convenient for blackening 
or blumg small objects of iron or steel, 
such as metallic pens or other small 
pieces. It does not succeed so well for 
objects of cast iron, and the selenious 
acid is costly, which is an obstacle to its 
enmloyment on large metallic surfaces 
The baths are quickly impoverished, 
for insoluble yellow selenite of iron is 

^^rilliant Black Coloration — Selenious 
acid, 6 parts, cupric sulphate, 10 parts, 
water, 1,000 parts, nitric acid, 4 to 6 parts. 

Blue-Black Coloration — Selenious acid, 
10 parts, cupric sulphate, 10 parts; water, 
1,000 parts, nitric acid, 4 to 6 parts 

By immersing the object for a short 
time the surface of the metal can be col- 
ored in succession yellow, rose, purple, 
violet and blue 

Coloration of Copper and Brass with 
Cupric Selemte. — When an object of 
copper or brass is immersed in a solution 
of selenite of copper acidulated with 


nitric acid, the following colors are ob- 
tained, according to the time of the im- 
mersion Yellow, orange, rose, purple, 
violet, and blue, which is the last color 
which can be obtained In general, the 
solution should be slightly acid, other- 
wise the color is fugacious and punctate. 

a. h 

Selenious acid 6 5 2 9 parts 

Sulphate of 

copper 12.5 20 0 parts 

Nitric acid 2 0 2 5 parts 

Water 1,000 0 1,000 0 parts 

Production of Rainbow Colors on 
Metals (iron, copper, brass, ziiic, etc )— • 

I — The following piocess of irisation 
IS due to Buscher It allows of covering 
the metals with a thick layer of metallic 
sulphide, similar to that met with in na- 
tuie — in galena, for example. 

These compounds are quite solid and 
are not attached by concentrated acids 
and alkalies, while dilute icagents are 
without action In 5 minutes tnousands 
of objects of brass can be colored with 
the brightest hues If thev have been 
previously cleaned chemically, the colors 
deposited on the surface adhere with such 
strength that they can be worked with 
the burnisher 

Forty-five parts of sodium hyposulphite 
are dissolved in 500 parts of water, a 
solution of 15 parts of neutral acetate of 
lead in 500 parts of water is poured m. 
The clear mixture, which is composed of 
a double salt of hyposulphite of lead and 
of sodium, possesses, when heated to 212° 
F., the property of decomposing slowly 
and of depositing brown flakes of lead 
sulphide If an article of gold, silver, 
copper, brass, tombac, iron, or zme is 
put into this bath while the precipitation 
IS taking place, the object will be covered 
with a film of lead sulphide, which will 
give varied and brilliant colors, according 
to Its thickness For a uniform colora- 
tion, it is necessary that the pieces should 
be heated quite uniformly However, 
iron assumes under this treatment only 
a blue color, and zinc a bronze color 
On articles of copper the first gold color 
which appears is defective. Lead and 
tin are not colored 

By substituting for the neutral acetate 
of lead an equal quantity of cupric sul- 
phate and proceeding in^ a similar way, 
brass or imitation gold is covered with 
a very beautiful red, succeeded by an 
imperfect green, and^ finally a magnifi- 
cent brown, with iridescent ^ points of 
greenish red The latter coating is fairly 
permanent . , 

Zinc is not colored in this solution, and 
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precipitates in it a quantity of flakes of 
greenish brown (cupric sulphide), but if 
about one-third of the preceding so- 
lution of lead acetate is added, a solid 
black color is developed, which, when 
<jovered with a light coating of wax, 

f ains much m intensity and solidity 
t IS also useful to apply a slight coating 
of wax to the other colors 

II — Beautiful designs may be ob- 
tained, imitating marble, with sheets of 
copper plunged into a solution of lead, 
thickened by the addition of gum traga- 
canth, and heated to 212° F After- 
wards they are treated with the ordinary 
lead solution The compounds of an- 
timony, for example the tartrate of anti- 
mony and potash, afford similar colora- 
tions, but require a longer time for their 
development The solutions mentioned 
do not change, even after a long period, 
and may be employed several times 

III — By mixing a solution of cupric 
sulphate with a solution of sodium hypo- 
sulphite, a double hyposulphite of sodi- 
um and of copper is obtained 

If in the solution of this double salt an 
article of nickel or of copper, cleaned 
with nitric acid, then with soda, is im- 
mersed, the following colors will appear 
in a few seconds Brilliant red, green, 
rose, blue, and violet To isolate a color, 
it IS sufficient to take out the object and 
wash it with water The colors obtained 
on nickel present a moire appearance, 
similar to that of silk fabrics 

IV — Tin sulphate affords with so- 
dium hyposulphite a double salt, which 
is reduced by heat, with production of tin 
sulphide The action of this double 
salt on metallic surfaces is the same as 
that of the double salts of copper and 
lead Mixed with a solution of cupric 
sulphate, all the colors of the spectrum 
will be readily obtained 

V — Coloration of Silver — The ob- 
jects of copper or brass are first covered 
with a layer of silver, when they are 
dipped in the following solution at the 
temperature of 205° to 212° F : Water, 
3,000 parts, sodium hyposulphite, 300 
parts, lead acetate, 100 parts. 

VI — Iron precipitates bismuth from 
its chlorhydnc solution On heating 
this deposit, the colors of the rainbow 
are obtained. 

Coloration by Electrolysis. — I — Col- 
ored Rings by Electrolysis (Nobili, Bec- 
q^uerel) — In order to obtain the Nobili 
rings it is necessary to concentrate the 
current coming from one of the poles of 
the battery through a platinum wire. 


whose point alone is immersed in the 
liquid to be decomposed, while the other 
pole is connected with a plate of metal 
in the same liqmd This plate is placed 
perpendicularly to the direction of the 
wire, and at about 0 04 inches from the 
point 

Solutions of sulphate of copper, sul- 
phate of zinc, sulphate of manganese, ace- 
tate of lead, acetate of copper, acetate 
of potassium, tartrate of antimony and 
potash, phosphoric acid, oxalic acid, 
carbonate of soda, chloride of manga- 
nese, and manganous acetate, may be em- 
ployed 

II — A process, due to M O Mathey, 
allows of coloring metals by precipitating 
on their surface a transparent metallic 
peroxide The phenomenon of electro- 
chemical coloration on metals is the 
same as that which takes place when an 
object of polished steel is exposed to 
heat It first assumes a yellow color, 
from a very thin coating of ferric oxide 
formed on its surface By continuing 
the heating, this coating of oxide in- 
creases in thickness, and appears red, 
then violet, then blue Here, the color- 
ation IS due to the increase m the thick- 
ness of a thin coating of a metallic oxide 
precipitated by an alkaline solution 

The oxides of lead, tin, zinc, chromium, 
aluminum, molybdenum, tungsten, etc., 
dissolved m potash, may be emplojed; 
also protoxide of iron, zinc, cadmium, 
cobalt, dissolved in ammonia. 

Lead Solution — Potash, 400 parts; 
litharge or massicot, 125 parts Boil 10 
minutes, filter, dilute until the solution 
marks 25° Be. 

Iron Solution — Dissolve ferrous sul- 
phate in boiling water, and preserve 
sheltered from air. When desired for 
use, pour a quantity into a vessel and add 
ammonia until the precipitate is redis- 
solved This solution, oxidizing rapidly 
m the air, cannot be used for more than 
an hour. 

III — Electro- chemical coloration suc- 
ceeds very well on metals which are not 
oxidizable, such as gold and platinum, 
but not well on silver. This process is 
employed for coloring watch hands and 
screws The obj'ect is placed at the pos- 
itive pole, under a thickness of 1 J inches 
of the liquid, and the negative electrode 
IS brought to the surface of the bath. In 
a few seconds all the colors possible are 
obtained Generally, a ruby-red tint is 
sought for. 

IV. — Coloration of Nickel — The 
nickel piece is placed at the positive pole 
in a solution of lead acetate. A netting 



570 


PLATING 


of copper wires is arranged at the nega- 
tive pole according to the contours of the 
design, and at a snort distance from the 
object. The coloration obtained is uni- 
form if the distance of the copper wires 
from the object is equal at all pomts. 

Coloring of Brass. — I.— (a) Brown 
bronze* Acid solution of nitrate of silver 
and bismuth or nitric acid, (b) Light 
bronze: Acid solution of nitrate of silver 
and of copper (c) Black. Solution of 
nitrate of copper. In all cases, however, 
the brass is colored black, if after having 
been treated with the acid solution, it is 
placed for a very short time in a solution 
of potassium sulphide, of ammonium 
sulphydrate, or of hydrogen sulphide 

II — The brass is immersed in a dilute 
solution of mercurous nitrate; the layer 
of mercury formed on the brass is con- 
verted into black sulphide, if washed 
several times in potassium sulphide. By 
substituting for the potassium sulphide 
the sulphide of antimony or that of ar- 
senic, beautiful bronze colors are ob- 
tained, varying from light brown to dark 
brown. 

III. — Clean the brass perfectly. Af- 
terwards rub with sal ammoniac dissolved 
in vinegar. Strong vinegar, 1,000 parts; 
sal ammoniac, 30 parts, alum, 15 parts, 
arsenious anhydride, 8 parts. 

IV -—A solution of chloride of plati-, 
num is employed, which leaves a very 
light coating of platinum on the metal, 
and the surface is bronzed. A steel tint 
or gray color is obtained, of which the 
shade depends on the metal. If this is 
burnished, it takes a blue or steel gray 
shade, which vanes with the duration of 
the chemical action, the concentration, 
and the temperature of the bath. A 
dilute solution of platinum is prepared 
thus: Chloride of platinum, 1 part; water, 
5,000 parts 

Another solution, more concentrated 
at the temperature of 104® F , is kept 
ready. The objects to be bronzed are 
attached to a copper wire and immersed 
for a few seconds in a hot solution of 
tartar, 30 parts to 5,000 parts of water. 
On coming from this bath they are 
washed ^ or 3 times with ordinal y water, 
and a last time with distilled water, and 
then put in the solution of platinum 
chloride, stirring them from time to time. 
When a suitable change of color has 
been secured, the obj'ects are passed to 
the concentrated solution of^ platinum 
chloride (40°). They are stirred, and 
taken out when the wished-for color has 
been reached. They are then washed 
2 or 3 times, and dried in wood sawdust. 


y. — To give to brass a dull black 
color, as that used for optical instruments 
the metal is cleaned carefully at first’ 
and covered with a very dilute mixture 
of neutral nitrate of tin, I part; chloride 
of gold, parts ^ At the end of 10 min- 
utes this covering is removed with a 
moist brush If an excess of acid has 
not been employed, the surface of the 
metal will be found to be of a fine dull 
black. 

The nitrate of tin is prepared by de- 
composing the chloride of this metal 
with ammonia and afterwards dissolving 
in nitric acid the oxide of tin formed 

VI. — For obtaining a deposit of bis- 
muth the brass is immersed m a boiling 
bath, prepared by adding 50 to 60 parts of 
bismuth to nitric acid ailuted with 1,000 
parts of water, and containing 32 parts 
of tartaric acid 

VII — The electrolysis of a cold solu- 
tion of 25 to 30 parts per 1,000 parts of 
the double chloride of bismuth and am- 
monium produces on brass or on copper 
a brilliant adherent deposit of bismuth, 
whose appearance resembles that of old 
silver. 

Production of Rainbow Hues. — Var- 
ious colors — I, — Dissolve tartrate of 
antimony and of potash, 30 parts; tar- 
taric acid, 30 parts; water, 1,000 parts. 
Add hydiochlonc acid, 90 to 120 parts; 

f ulverized antimony, 00 to 120 parts 
mmerse the object of brass in this boil- 
ing liquid, and it will be covered with a 
film, wliich, as it thickens, reflects quite a 
senes of beautiful tints, first appearing 
iridescent, then the color of gold, copper, 
or violet, and finally of a grayish blue. 
These colors are aaherent, and do not 
change in the air. 

II — The sulphide of tin may be depos- 
ited on metallic surfaces, especially on 
brass, communicating shades varying 
with the thickness of the deposit. For 
this purpose, Puscher prepares the fol- 
lowing solutions: Dissolve tartaric acid, 
20 parts, in water, 1,000 parts; add a 
salt of tin,^ 20 parts; water, 125 parts. 
Boil the mixture, allow it to repose, and , 
filter. Afterwards pour the clear portion ’ 
a little at a time, shaking continually, , 
into a solution of hyposulphite of soda, 8C^, 
parts, water, 250 parts Un boilmg, suK| 
phide of tin is formed, with precipitation | 
of sulphur. On plunging the pieces 
brass in the liquid, tney are covered;^ I 
according to the period of immersipmj 
with varied shades, passing from 
yellow to red, to crimson, to blue, ai^#i 
finally to light brown. M 

III. — The metal is treated 
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following composition: Solution A — 
Cotton, well washed, 50 parts, salicyhc 
acid, 2 parts, dissolved in sulphuric acid, 
1,000 parts, and bichromate of potash, 
100 parts Solution B — Brass, 20 
parts, nitric acid, density 1 51, 350 
parts; nitrate of soda, 10 parts. Mix 
the two solutions, and dilute with 1,500 
parts of water. These proportions may ! 
be modified according to the nature of 
the brass to be treated This prepara- 
tion is spread on the metal, which im- 
mediately changes color. When the 
desired tint is obtained, the piece is 
quickly plunged in an alkaline solution; 
a soda salt, 50 parts, water, 1,000 parts 
The article is afterwards washed, and 
dried with a piece of cloth Beautiful 
red tin.s are obtained by placing the 
objects between 2 plates, or better yet, 

2 pieces of iron wire-cloth. 

IV — Put in a flask 100 parts of cupric 
carbonate and 750 parts of ammonia and 
shake. This liquid should be kept in 
well-stoppered bottles. When it has 
lost its strength, this may be renewed 
by pouring in a little ammonia The 
objects to be colored should be well 
cleaned. They are suspended in the 
liquid and moved back and forth After 
a few minutes of immersion, they are 
washed with water and dried in wood 
sawdust Generally, a deep-blue color 
is obtained. 

V — Plunge a sheet of perfectly clean 
brass in a dilute solution of neutral 
acetate of copper,^ and at the ordinary 
tempeiature, and in a short time it will 
be found covered with a fine gold yellow. 

VI — Immerse the brass 'several times 
in a very dilute solution of cupric chlo- 
ride, and the color will be deadened and 
bronzed a greenish gray 

A plate of brass heated to 302® P. is 
colored violet by rubbing its surface 
gently with cotton soaked with cupric 
chloride 

VII — On heating brass, perfectly 
polished, until it can be no longer held 
in the hand, and then covering it rapidly 
and uniformly with a solution of an- 
timony chloride by means of a wad of 
cotton, a fine violet tint is communi- 
cated. 

VIII — For greenish shades, a bath 
may be made use of, composed of water, 
100 parts; cupric sulphate, 8 parts; sal 
ammoniac, 2 parts. 

JX. — For orange-brown and cinna- 
mon-brown shades: Water, 1,000 parts; 
potas^'ium chlorate, 10 parts, cupnc 
sulphate, 10 parts. 


X. — For obtaining rose-colored hues, 
then violet, then blue* Water, 400 parts; 
cupric sulphate, 30 parts; sodium hypo- 
sulphite, 20 parts; cream of tartar, 10 
parts. 

XI — For yellow, orange, or rose- 
colored shades, then blue, immerse the 
objects for a longer or shorter time in 
the following bath Water, 400 parts; 
ammoniacal ferrous sulphate, 20 parts; 
sodium hyposulphite, 40 parts; cupric 
sulphite, 30 parts, cream of tartar, 10 
parts By prolonging the boilmg, the 
blue tint gives ^ace to yellow, and 
finally to a nne gray. 

XII — A yellowish brown may be ob- 
tained with water, 50 parts; potassium 
chlorate, 5 parts, nickel carbonate, 2 
parts, sal nickel, 5 parts 

XIII — A dark brown is obtained 
with water, 50 parts, sal nickel, 10 parts; 
potassium chlorate, 5 parts. 

XIV — A yellowish brown is obtained 
with water, 350 parts; a crystallized 
sodium salt, 10 parts, orpiment, 5 parts, 

XV — Metallic moire is obtained by 
mixing two liquids* (a) Cream of tar- 
tar, 5 parts; cupric sulphate, 5 parts; 
water, 250 parts. (6) Water, 125 parts; 
sodium hyposulphite, 15 parts. 

XVI. — A beautiful color is formed 
with one of the following baths: (a) 
Water, 140 parts; ammonia, 5 parts; po- 
tassium sulphide, 1 part (b) Water, IOC 
parts; ammomum sulphydLrate, 2 parts. 

Bronzing of Brass. — The object is 
boiled with zinc grams and water satu- 
rated with ammomacal chlorhydrate. A 
little zinc chloride may be added to 
facilitate the operation, whl-''’ is com- 
pleted as above. 

It may also be terminateu by plunging 
the obj'ect in the following solution: 
Water, 2,000 parts; vinegar, 100 parts; 
sal ammoniac, 475 parts; pulverized 
verdigris, 500 parts. 

ELECTRODEPOSITION PROCE^ES. 

The electrodeposition process is mat 
used in electroplating and electrotypmg. 
It consists in preparing a bath in which 
a metal salt is in solution, the articles to 
be plated being suspended so that they 
hang in the solution, but are insulated. 
The bath being provided with an anode 
and cathode for the passing of an elec- 
tric current, and the article being con- 
nected with the cathode or negative 
pole, the salts are deposited on its sur- 
face (on the unprotected parts of its 
surface), and thus receive a coating or 
I plating of the metal in solution* 
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When a soft metal is deposited upon a 
hard metal or the latter upon a metal 
softer than itself, the exterior metal 
should be polished and not burnished, 
and for this reason If silver is deposited 
upon lead, for instance, the gieat pres- 
sure which IS required m burnishing to 
produce the necessaiy polish would cause 
the softer metal to expand, and conse- 
quently a separation of the two metals 
would result On the other hand, silver 
being softer than steel, if the burnisher 
IS applied to silver-coated steel the ex- 
terior metal will expand and sepaiate 
from the subjacent metal 

Many articles which are to receive 
deposits require to have poi lions of 
their surfaces topped off, to pi event the 
deposit spreading over those parts, ioi 
instance, in taking a copy of one side of 
a bronze medallion, the opposite side 
must be coated with some kind of vai- 
nish, wax, or fat, to pi event deposition; 
or, in gilding the inside of a cieam jug 
which nas been silvered on the outside, 
varnish must be applied all aiound the 
outer side of the edge, for the same 
reason. For gilding and other hot so- 
lutions, copal varnish is generally used; 
but for cold liquids and common work, 
an ordinary varnish, such as engi avers 
use for similar purposes, will do vciy 
well. In the absence of other sub- 
stances, a solution of sealing wax, dis- 
solved in naphtha, may be employed. 

Plating of Aluminum. — The light 
metal may be plated with almost any 
other metal, but copper is most com- 
monly employed Two formulas for cop- 
pering aluminum follow* 

I, — Make a bath of cupric sulphate, 
SO parts, cream of tartar, 30 parts; soda, 
parts; watei, 1,000 paits After well 
scouring the objects to oe coppered, im- 
merse in the bath The coppering may 
also be effected by means of the battery 
with the following mixture Sodium phos- 
phate, 50 parts, potassium cyanide, 50 
parts, copper cyanide, 50 parts; distilled 
water, 1,000 parts. 

II — First clean the aluminum in a 
warm solution of an alkaline carbonate, 
thus making its surface rough and 
porous, next wash it thoroughly m run- 
ning water, and dip it into a not solution 
of hydrochloiic acid of about 5 per cent 
strength Wash it again in clean water, 
and then place it in a somewhat concen- 
trated acid solution of copper sulphate, 
until a uniform metallic deposit is 
formed, it is then again thoroughly 
washed and returned to the copper sub 
phate bath, when an electric current is 


passed until a coating of copper of the 
required thickness is obtained 

Brassing. — The following recipe is 
recommended for the bath Copper ace- 
tate, 50 paits, by weight, dry zme chlo- 
ride, 25 paits, by weight, crystallized 
sodium sulphite, 250 paits, by weight; 
ammonium carbonate, 35 parts, by 
weight, potassium cyanide, 110 parts, by 
weight Dissolve in 3,000 paits of water. 

Coppering —I -—Tins is the Dessolb 
process lor the galvanic application of 
copper Tlie special advantage claimed 
IS that strong cuii exits can be used, and 
a deposit obtained of 0 004 inch in 1 J 
hours After having cleaned the object 
to be coppered, with sand or in an acid 
bath, a first coat is deposited in an ordi- 
nal y electrolytic bath, then the object is 
placed in a final bath, in which the elec- 
trolyte IS projected on the electrode, so 
as to remove all bubbles of gas or other 
impurities tending to attach themselves 
to the surface The electrolyte employed 
IS simply a solution of cupric sulphate in 
vciy dilute sulphuric acicl For the pre- 
liminary bath itic double cyanide of potas- 
sium and copper is made use of 

^ II — Those baths which contain cya- 
nide work best, and may be used for all 
metals The amount of the latter must 
not form too large an excess The ad- 
dition of a sulphide is very dangerous. 
It IS of advantage that the final bath 
contain an excess of alkali, but only 
as ammonia or amnioiuum carbonate. 
For a copper salt the acetate is pref- 
erable According to this, the solution 
A IS prepared in the wauu, and solution 
B IS added with heating Solution, A. 
Neutral copper acetate, 30 parts, by 
weight; crystallized sodium sulphite, 30 
parts, by weight; ammonium carbonate, 
5 parts, by weight, water, 500 parts, by 
weight Solution B. Potassium cyanide 
(98 to 99 per cent), 35 parts, by weight; 
and water, 500 parts, by weight - 

Coppering Glass — 1. — Glass vessels 
may be coated with copper by electro- 
lytic process, by simply varnishing the 
outer surface of the vessel, and when the 
varnish is nearly dry, brushing plum- 
bago well over it. A conducting wire is 
then attached to the varnished surface, 
which may be conveniently done by em- 
ploying a small piece of softened gutta 
percha or beeswax, taking care to employ 
the plumbago to the part which unites 
the wire to the plumbagoed surface 

II. — Dissolve gutta percha in essence 
of turpentine or benzine, apply a coat of 
the solution on the glass in the places to 
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be coppered and allow to dry, next rub 
it with graphite and place m the electric 
bath The rubber solution is spread 
with a brush 

Coppering Plaster Models, etc, — Busts 
and similar objects may be coated by 
saturating them with linseed oil, or bet- 
ter, with beeswax, then well blacklead- 
ing, 01 treating them with phosphorous, 
silver and gold solutions, attaching a 
number of guiding wires, connected with 
all the most hollow and distant parts, and 
then immersing them in the sulphate of 
copper solution and causing just suffi- 
cient copper to be deposited upon them, 
by the battery process, to protect them, 
but not to obliterate the fine lines or 
features 

Coppering Zinc Plate. — The zinc plate 
should first be cleaned with highly di- 
luted hydrochloric acid and the acid 
completely removed with water Then 
prepare an ammoniacal copper solution 
from 3 parts copper sulphate, 3 parts 
spirits or sal ammoniac, and 50 parts 
water If possible the zinc articles are 
dipped into this solution or else the sur- 
face is coated a few times quickly and 
uniformly with a flat, soft brush, leaving 
to dry between the coats When suffi- 
cient copper has precipitated on the zmc, 
brush off the object superficially 

Cohaltizmg of Metals. — Following are 
various processes for cobaltizmg on cop- 
er or other metals previously coppered 
— Cobalt, 50 parts, by weight, sal am- 
moniac, 25 paits; liquid ammonia, 15 
parts, distilled water, 1,000 parts- Dis- 
solve the cobalt and the sal ammoniac in 
the distilled water, and add the liquid 
ammonia 

II — Pure potash in alcohol, 50 parts, 
by weight, cobalt chloride, 10 parts, 
distilled water, 1,000 parts Dissolve 
the cobalt m half the distilled water and 
the potash in the other half and unite the 
two 

III — Potassium sulphocyanide, 13 
parts, by weight; cobalt chloride, 10 
parts; pure potash in alcohol, 2 parts; 
distilled water, 1,000 parts Proceed as 
described above All these baths are 
used hot and require a strong current 

Nickel Plating with the Battery. — The 
nickel bath is prepared according to the 
following formula 
I — Nickel and ammo- 
nium sulphate 10 parts 

Boracic acid . 4 parts 

Distilled water , 175 parts 

A sheet of nickel is used as an 
anode 


Perfect cleanliness of the surface to be 
coated is essential to success With 
nickel especially is this the case, as traces 
of oxide will cause it to show dark 
streaks Finger marks will in any case 
render the deposit liable to peel off 
Cleansing is generally accomplished 
either by boiling in strong solution of 

E otassium hydrate, or, when possible, 
y heating to redness in a blow-pipe 
flame to burn off any adhesive grease, and 
then soaking in a pickle of dilute sul- 
huric acid to remove any oxide formed 
urmg the heating In either case it is 
necessary to subject the article to a 
process of scratch brushing afterwards, 
that IS, long-continued friction with wire 
brushes under water, which not only 
removes any still adhering oxide, but 
renders the surface bright 

To certain metals, as iron, nickel, and 
zinc, metallic deposits do not readily 
adhere This difficulty is overcome by 
first coating them with copper in a bath 


composed as follows: 

II — Potassium cyanide 2 parts 

Copper acetate, in 

crystals . 2 parts 

Sodium carbonate, 

in crystals 2 parts 

Sodium bisulphite 2 parts 

Water . . 100 parts 


Moisten the copper acetate with a 
small quantity of water and add the so- 
dium carbonate dissolved m 20 parts of 
water When reaction is complete, all 
the copper acetate being converted into 
carbonate, add the somum bisulphite, 
dissolved m another 20 parts of water; 
lastly, add the potassium cyamde, dissohed 
in the remainder of the water The finished 
product should be a colorless liquid. 

If a dynamo is not available for the 

E reduction of a current, a Daniell’s 
attery is to be recommended, and the 
“tank*' for a small operation may be a 
glass jar The jar is crossed by copper 
rods in connection with the battery, the 
metal to be deposited is suspended 
from the rod in connection with the posi- 
tive pole, and is called the anode The 
articles to be coated are suspended by 
thin copper wires from the rod in con- 
nection with the n^ative pole; these 
form the cathode The worker should 
bear in mind that it is very diflScult to 
apply a thick coating of nickel without 
its peeling 

Replatmg with Battery. — It is well 
known to ^ectro-metallurgists that met- 
als deposited by electricity do not adhere 
so firmly to their kind as to other metals. 
Thus gold will adhere more tenaciously 
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to silver, copper, or brass, than it will to 
gold or to a gill surface, and silver will 
attach itself more closely to copper or 
brass than to a silver-plated surface 
Consequently, it is the practice to re- 
move, by stripping oi polishing the sil- 
ver from old plated aiLicles before elec- 
troplating them If this were not done, 
the deposited coating would in all prob- 
ability “strip,” as it IS teimed, when 
the burnisher is applied to it — that is, 
the newly deposited metal would peel 
olf the underlying silver It must be 
understood that these remarks apply to 
cases in which a good, heavy deposit of 
silver IS required, tor, of course, the meic 
film would not present any lemarkable 
peculiaiity 

Silver Plating. — The term silver de- 
posit designates a coating of silver which 
IS deposited upon glass, horcelain, china, 
or other substances. This deposit may 
be made to take the form of any desired 
design, and to the observer it has the ap- 
earance (in the case of glass) of having 
een melted on 

jpractically all of the plated articles 
are made by painting the design upon 
the glass or other surface by means of a 
mixture of powdered silver, a flux and a 
liquid to make the mixture m the form 
of a paint so that it may be readily spread 
over the surface This design is then 
fired m a muffle until the fiu\ melts and 
causes the silver to become firmly 
attached to the glass A thin silver 
deposit is thus produced, which is a con- 
ductor of electricity, and upon which any 
thickness of silver deposit may be pro- 
duced by electi opiating in the usual cya- 
nide silver-plating batn 

To be successful in securing a lasting 
deposit a suitable flux must be usea 
This flux must melt at a lower tempera- 
ture than the glass upon which it is put, 
in order to prevent the softening of the 
articles by the necessary heat and the 
accompanying distortion Second, a 
suitable muffle must be had for firing the 
glass articles upon which the design has 
been painted Not only must a muffle 
be used in which the heat can be abso- 
lutely controlled, but one which allows 
the slow cooling of the articles If this 
is not done they are apt to crack while 
cooling. 

The manufacture of the flux is the 
mo|t critical^ part of the silver deposit 
process Witncut a good flux the oper- 
ation will not be a success. This flux is 
frequently called an enamel or frit. 
After a senes of experiments it ivas 
found that the most suitable flux is a 


borate of lead This is easily prepared 
fuses before the glass softens, and ad- 
heres tenaciously to the glass surface. 

To make it, proceed as follows: Dis- 
solve } pound of acetate of lead (sugar of 
lead) m 1 quart of water and heat to 
boiling Dissolve J pound of borax m 
1 quart of hot water and add to the sugar 
of lead solution Borate of lead follows 
as a white precipitate This is filtered 
out and washed until fiee from impuri- 
ties It is then dned 

The precipitated borate of lead is then 
melted m a porcelain or clay crucible^ 
When in the melted condition it should 
be poured into a basin of cold water. 
This se ■ > ' ‘ and render it 

easily . n.i \ it has been 
pouted into water it is removed and 
dued Before using in the paint it is 
necessary that this fused borate of lead 
be ground in a mortal as fine as possible, 
IJiucss this IS done the deposit will not be 
smooth 

The silver to be used should be finely 
powdered silver, which can be purchased 
m the same manner as bronze powders 

The mixture used foi painting the de- 
sign upon the glass is composed of 2 
parts of the powdered silver, and 1 part 
of the fused borate of lead Place the 
parts in a mortar and add just enough 
oil of lavender to make the mass of a 
paint-like consistency The whole is 
then ground with the pestle until it is as 
fine as possible ^ The amount of oil of 
lavender which is used must not be too 
gieat, as it will then be found that a 
tlnck layer cannot be obtained upon the 
glass 

The glass to be treated must be 
cleaned by scouring with wet pumice 
stone and washing soda The glass 
should be rinsed and dned The design 
is then painted on the glass with a bru^, 
painting as thick as possible and yet 
leaving a smooth, even surface. The 
glass should be allowed to dry for 24 
hours, when it is ready for firing 

When placed in the gas muffle, the , 
glass should be subjectea to a tempera- , 
turc of a very low red heat. The borate ^ 
of lead will melt at this temperature, and 
after holding this heat a short time to ^ 
enable the borate of lead to melt and ' 
attach itself, the muffle is allowed to ;; 
cool. 

After cooling, the articles are removed ^ 
and scratch brushed and placed m 
silver bath for an electro deposit pfi 
silver of a thickness desired. ^ 

Before platmg the glass article is"' 
dipped into a cyanide dip, or, if founds 
necessary, scoured lightly with pumice-^ 
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stone and cyanide, and then given a dip 
in the customary blue dip or mercury 
solution, so as to quickly cover all parts 
of the surface It next passes to the 
regular cyanide silver solution, and is 
allowed to remain until the desired de- 
posit IS obtained 

A little potassium cyanide and some 
mono-basic potassium citrate in powder 
form IS added from time to time to the 
bath generally used, which is prepared by 
dissolymg freshly precipitated silver cya- 
nide in a potassium cyanide solution 
After this the glass is rinsed and dried, 
and may be finished by buffing. 

Steel Plating, — The following is a 
solution for dipping steel articles before 
electroplating* Nitrate of silver, 1 part, 
nitrate of mercury, 1 part, nitric acid 
(specific gravity, 1 384), 4 parts, water^ 
120 parts The article, free from 
grease, is dipped m the pickle for a 
second or two 

The following electroplating bath is 
used Pure crystallized ferrous sulphate, 
40 parts, by weight, and ammonium 
chloride, 100 parts, by weight, in 1,000 
parts, by weight, of water It is of ad- 
vantage to add to this 100 parts, by 
weight, of ammonium citrate, in order to 
prevent the precipitation of basic iron 
salts, especially at the anode 

Tin Plating by Electric Bath. — Most 
solutions give a dead- white film of tin, 
and this has to be brightened by friction 
of some sort, either by scratch brushing, 
burnishing, polishing, or rubbmg with 
whiting The bright tin plates are made 
bright by rolling with polished steel 
rollers Small articles may be bright- 
tinned by immersion in melted tin, after 
their surfaces have been made chemically 
clean and bright, all of which processes 
entail much time and labor Benzoic 
acid, boric acid, or gelatin may be tried 
with a well-regulated current and the 
solution in good working order, but all 
will depend upon the exact working of 
the solution, the same conditions being 
set up as are present in the deposition of 
other metals. These substances may be 
separately tried, in the proportion of 1 
ounce to each gallon of the tin solution, 
by boiling the latter and adding either 
one during the boiling, as they dissolve 
much easier with the tin salts than in 
water separately Tin articles are usu- 
ally brightened and polished with Vienna 
lime or whiting, the first being used with 
linen rags and the latter with chamois 
leather Tin baths must be used hot, not 
below F., with a suitable current ac- 
cording to their composition T oo strong 


a current produces a bad color, and the 
deposit does not adhere well A current 
of from 2 to 6 volts will be sufficient. 
Small tinned articles are brightened by 
being shaken in a leather bag containing 
a quantity of bran or by revolving in a 
barrel with the same substance; but large 
objects have to be brightened by other 
means, such as scratch brushing and 
mopping to give an acceptable finish to 
the deposited metal 

GILBma AITI) GOLD PLATIDfG : 

Genuine gilding readily takes up mer- 
cury, while imitation gilding does not or 
only very slowly Any coating of var- 
nish present should, however, be re- 
moved before conducting the test. Mer- 
curous nitrate has no action on genuine 
gold, but on spurious gilding a white 
spot will form which quickly turns dark 
A solution of neutral copper chloride 
does not act upon genuine gold, but on 
alloys containing copper a black spot 
will result Gold fringe,^ etc , retains 
its luster in spirit of wme, if the gilding 
IS genuine; if not, the gilding will burn 
and oxidize Imitation gilding might 
be termed ‘‘snuff gilding,’’ as m Ger- 
many it consists of dissolved brass, snuff, 
saltpeter, hydrochloric acid, etc , and is 
used for tin toys. An expert will im- 
mediately see the difference, as genuine 
gilding has a different, more compact 
pore formation and a better color. 
There are also some gold varnishes 
which are jUst as good. 

The effect of motion while an article is 
receiving the deposit is most clearly seen 
during the operation of gildmg If a 
watch dial, for instance, be placed in the 
gilding bath and allowed to remain for a 
few moments undisturbed and the solu- 
tion of gold has been much worked, it is 
probable that the dial will acquire a 
dark fox-red color; but if it be quickly 
moved about, it instantly changes color 
and will sometimes even assume a pale 
straw color In fact, the color of a de- 
posit may be regulated greatly by motion 
of the article in the bath— a fact which 
the operator should study with much 
attention, when gilding. 

The inside of a vessel is ^ded by 
filling the vessel with the gilmng^ solu- 
tion, suspending^ a gold anode in the 
liquid, and passing the current. The 
lips of cream jugs and the upper parts of 
vessels of irregular outline are gilded by 
passing the current from^ a gold anode 
through a rag wetted with the gilding 
solution and laid upon the part. 

Sometimes, when gilding the insides of 
mugs, tankards, etc , which are richly 
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chased or embossed, it will be found that 
the hollow parts do not receive the de- 
posit at all, or very partially When 
this IS the case, the article must be rinsed 
and well scratch brushed, and a little 
more cyanide added to the solution 
The anode must be slightly kept in 
motion and the battery power increased 
until the hollow surfaces are coated 
Frequent scratch brushing aids the de- 
posit to a great extent by imparting a 
slight film of brass to the surface 

In gilding chains, brooches, pins, 
rings, and other articles which have been 
repaired, i e , hard soldered, sometimes, 
it IS found that the gold will not deposit 
freely upon the soldered parts; when 
such IS the case, a little extra scratch 
brushing applied to the part will assist 
the operation greatly and it has some- 
times been found that diy scratch blush- 
ing for an instant — that is, without the 
stream of beer usually employed — ren- 
ders the surface a better and more uni- 
form conductor and consequently it will 
more readily receive the deposit In 
fact, dry scratch brushing is very useful 
in many cases in which it is desirable to 
impart an artificial coating of brass upon 
an article to which silver or gold will not 
readily adhere In scratch brushing 
without the employment of beer or some 
other liquid, however, great care must 
be taken not to continue the operation 
too long, as the minute particles of metal 
given off by the scratch brush would be 
likely to prove prejudicial to the health 
of the operator, were he to inhale them 
to any great extent 

The following solutions are for gilding 
without a battery: I — In 1,000 parts of 
distilled water dissolve in the following 
order: 

Crystalline sodium 

pyrophosphate 80 parts 
Twelve per cent solu- 
tion of hydrocyanic 
acid 8 parts 

Crystalline gold chlo- 
ride 2 parts 

Heat to a boiling temperature, and dip 
the article, previously thoroughly cleaned, 
therein 

II. — Dissolve m boiling distilled water, 
1 part of chloride of gola and 4 parts of 
cyanide of potassium. Plunge the objects 
into this solution, while still hot, and leave 
them therein for several hours, keeping 
them attached to a copper wire or a very 
clean strip of zinc. They will become 
covered with a handsome gold coating 
Aluminum Gilding. — I. — Dissolve 6 
parts of gold in aqua regia and dilute the 


solution with distilled water, on the 
other hand, put 30 parts of hme in 150 

g aits of distilled water, at the end of £ 
ours add the gold solution to the hme 
shake all and allow to settle for 5 to 6 
hours, decant and wash the precipitate 
which IS lime am ate Place this Wate 
of hme m 1,000 parts of distilled water 
with SO parts of hyposulphite of soda' 
put all on the fire for 8 to 10 minutes' 
without allowing to boil, remove and 
filtei The filtered liquor serves for 
ildmg in the cold, by plunging into this 
ath the aluminum ai tides previously 
pickled by passing through caustic pot- 
ash and nitric acid. This gilding is ob- 
tained without the aid of the battery 

II — The gold bath is prepared with 
gold dissolved in the usual way, and the 
addition of salts, as follows Gold, 20 
parts, by weight, sulphate of soda’ 20 
parts, phosphate of soda, 660 parts; 
cyanuret of potassium, 40 parts, water' 
1,000 parts The bath ought to be of 
the temperature of 68° to 77° F 

Amalgam Gold Plating — Gold amal- 
gam IS cinefly used as a plating for silver, 
copper, 01 brass The article to be 
plated is washed over with diluted nitric 
acid or potash lye and prepared chalk, 
to remove any tarnish or rust that might 
prevent the amalgam from adhering 
After having been polished perfectly 
bright, the amalgam is applied as evenly 
as possible, usually with a fine scratch 
brush It IS then set upon a grate over 
a charcoal fire, or placed mto an oven 
and heated to that degiee at which mer- 
cury exhales. The gold, when the mer- 
cury has evaporated, presents a dull 
yellow color Cover it with a coating of 
pulverized niter and alum m equal parts, 
mixed to a paste with water, and heat 
again till it is melted, then plunge into 
water Burnish up with a steel or 
bloodstone burnisher 

Brass Gilding — On brass, which is an 
electropositive metal, an electromagnetic 
metal, such as gold, can be deposited 
very cheaply from the dilute solutions 
of its salts The deposit is naturally 
very thin, but still quite adhesive In 
preparing it, the proportions stated be- 
low have to be accurately observed, 
otherwise no uniform, coherent coating 
will result, but one that is uneven and 
spotted 

I — In 750 parts, by weight, of water 
dissolve* Phosphate of soda, 5 parts, and 
caustic potash, 3 parts, and in ^50 parts 
of water, gold chloride, 1 part, aud po- 
tassium cyanide, 16 parts Mix botk 
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solutions well and cause the mixture to 
boil, whereupon the brass articles to be 
gilded are immersed The gold in the 
mixture can be utilized almost entirely 
When the solution does not gild well any 
more a little potassium cyanide is added, 
and it IS used for pre-gilding the articles, 
which can then be gilded again in a fresh 
solution This solution is very weak 
A stronger one can be prepared mechan- 
ically by dissolving S to 3 parts of gold 
chloride in very little water to which 1 
part of saltpeter is added Into this 
solution dip linen rags, let them dry in a 
dark place, and cause them to char into 
tinder, which is rubbed up in a porcelain 
dish. Into the powder so made, dip a 
soft, slightly charred cork, moistened 
with a little vinegar, or else use only the 
finger, and rub the gold powder upon 
the brass articles 

II — ^To Give Brass a Golden Color, 
it IS dipped until the desired shade is ob- 
tained into a solution of about 175° F , 
produced as follows Boil 4 parts of 
caustic soda, 4 parts of milk sugar, and 
100 parts of water for 15 minutes; next 
add 4 parts of blue vitriol, dissolved m as 
little water as possible 

Copper and Brass Gilding — The solu- 
tions used to gild copper can be gener- 
ally used also for brass articles Copper 
gilding acquires importance because m 
order to gild iron, steel, tin, and zinc, they 
must first be coated with copper, if the 
boiling method is to be employed Fol- 
lowing is Langbein’s bath for copper and 
brass 

Dissolve 1 part, by weight, of chloride 
of gold and 16 parts, by weight, of potas- 
sium cyanide in 250 parts, by weight, of 
water, dissolve also and separately, 5 
parts, by weight, of sodium phosphate 
and 3 parts, by weight, of caustic potash 
in 750 parts, b^ weight, of cold water 
Mix these solutions and bring them to a 
boil If the action subsides, add from 
3 to 5 parts, by weight, more potassium 
cyanide. The polished iron and steel 
objects must first be copper-plated by 
dipping them into a solution of 5 parts, 
by weight, of blue vitriol and 2 parts, by 
weight, of sulphuric acid in 1,000 parts, 
by weight, of water They may now be 
ipped into a hot solution containing 6 
parts, by weight, of gold chloride and 
221 parts, by weight, of soda crystals m 
75 parts, by weight, of water. This 
coating of gold may be polished 

Cold Chemical Gildmg. — The chem- 
ical gilding by the wet process is accom- 
plished by E E Stahl with the aid of three 
baths: A gold bath, a neutralization 


bath, and a reduction bath The gold 
bath IS prepared from pure hydrochloric 
acid, 200 parts, nitric acid, 100 parts; 
and pure gold The gold solution evap- 
orated to crystallization is made to con- 
tain 1§ per cent of gold by diluting with 
water The neutralization bath con- 
sists of soda lye of 6°, of pure sodium 
hydroxide, and distilled water The 
reduction bath contains a mixture of 
equal parts of 90 per cent alcohol and 
distilled water, wherein pure hydrogen 
has been dissolved. The gilding proper 
is conducted by first entering the article 
in the gold bath, next briskly moving it 
about in the neutralization bath, and 
finally adding the reducing bath with 
further strong agitation of the liquid. 
The residues from the gilding are melted 
with 3 parts each of potash, powdered 
borax, and potash niter, thus reco>^ering 
the superfluous gold The gilding or 
silvering respectively produces a deposit 
of gold or silver of very slight thickness 
and of the luster of polishing gold Be- 
sides the metal solution an * ‘anti-reducer” 
is needed, consisting of 50 grams of recti- 
fied and rosinified turpentine oil and 10 
grams of powdered roll sulphur. From 
this is obtained, by boiling, a syrupy 
balsam, to which is added, before use, 
lavender oil, well-ground basic bismuth 
nitrate, and the solution for gilding or 
silvering. The last takes place by^ a 
hydrochloric solution of aluminum with 
the above balsam 

Colored Gilding. — A variety of shades 
of green and red gold can be obtained 
by the electro-chemical process, which 
method may be employed for the decora- 
tion of various objects of art In order to 
produce red gold in the difierent shades, 
a plate of pure copper is hung into a rather 
concentrated gold bath (5 to 6 parts, by 
weight, per 1,000 parts of liquid), whicn 
IS connected with the battery in such a 
manner that gold is deposited on the ar- 
ticle immersed in the bath By the action 
of the electric current copper is dissolved 
as well from the copper plate and is sepa 
rated simultaneously with the gold, sc 
that, after a certain time, a deposit con- 
taining a gold copper alloy, conforming in 
color to the quantities of gold and copper 
contained m it, is obtained by the electric 
process When the desired shade of color 
of the deposit is reached the copper plate 
is taken out and replaced by another con- 
sistmg of the copper gold alloy, hkewise 
produced by electrodeposition, and the 
articles are now gilt in this liquid ^ In 
some large manufactories of gold articles 
this last coloring is used even for pure 
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gold articles, to give them a popular 
color. To produce green gold (alloy of 
gold and silver), a silver plate is first 
employed, which is dipped into the gold 
batn and from which enough silver is dis- 
solved until the sepo rating alloy shows 
the desired shade The silver plate is 
then exchanged for a gold-silver plate of 
the respective color, and the articles are 
gilt with green gold 

Gliding German Silver. — In gilding 
German silver the solution may be 
worked at a low temperature, the solu- 
tion being weakened and a small sur- 
face of anode exposed German silver 
has the power of reducing gold from its 
solution' in cyanide (especially if the 
solution be strong) without the aid of the 
battery, therefore, the solution should 
be weaker, m fact, so weak that the Ger- 
man silver will not deposit the gold per ee; 
otherwise the deposit will take place so 
rapidly that the gold will peel off when 
being burnished or even scratch brushed 

Gilding of Glass. — I — In order to 
produce a good gilding on glass, the gold 
salt employed must be free from acid 
Prepare three solutions, viz 

a. 30 parts acid-free gold chloride in 
150 parts of distilled water 

5. 5 parts dry sodium hydrate in 80 
parts of distilled water 

c parts of starch sugar in 30 parts 
distilled water; spirit of wme, 30 parts; 
and commercial pure 40 per cent alde- 
hyde, 30 parts These liquids are quickly 
mixed together in the proportion of 300, 
50, and 5 parts, whereupon the mixture is 
poured on the glass previously cleaned 
with soda solution, and the gilding will 
be effected m a short time The gold 
coating is said to keep intact for years. 

II — Coat the places to be gilded 
thinly with a saturated borax solution, 
lay the gold leaf on this and press down 
well and uniformly with cotton-wool. 
Heat the glass over a spirit flame, until 
the borax melts, and allow to cool off 
If the glass is to be decorated with gilt 
letters or designs, paint the places to be 
gffded with water-glass solution of 40® 
lay on the gold leaf, and press 
jdbwn uniformly Then heat the ob- 
iject to 86° F,, so that it dries a little, 
s, ketch the letters or figures on with a 
I^ad pencih erase the superfluous gold, 
kud allow the articles to dry completely 
ai ^ higher temperature. 

Green Gilding. — This can be obtained 
-conveniently by the galvanic process, 
by means of anodes of sheet platinum 


with the following composition: Water 
10,000 parts, by weight; sodium phos- 
phate, 300 parts; sodium sulphate, 35 
parts, potassium carbonate, 10 parts 
1 ducat gold from gold chloride, potas- 
sium cyanide (100 per cent), 30 parts 
Dissolve the first three salts in 10,000 
parts of cold water and add, with stir- 
ring, the gold chlondc and potassium 
cyanide Before the fust use boil down 
the solution thoroughly about one-half, 
replacing the evaporating water and 
filter after cooling, in case a sediment 
should appear To this gold bath very 
carefully add some silver bath. The 
platinum sheets which are to serve as 
anodes are employed If inches long, J 
inch broad, and toit of an inch thick 
With these anodes the gold tone can be 
somewhat regulated by hanging more or 
less deeply into the solution during the 
gilding The current should have a tension 
of 3 to 4 volts In the case of batteries 
three Busen elements are connected for 
current temsion It is difficult to pro- 
duce old gold on silver, especially if the 
raised portions are to appear green 
It IS most advantageous first to lightly 
copper the silver goods, taking the cop- 
er off again on the high places by 
rushing with pumice stone After that 
hang at once m the above gold bath 
If the embossed portions should be too 
mat, brighten slightly by scratching 
with a very fine brass wire brush In 
tins manner a handsome brown shade is 
obtained m the deep places and a green 
color on the raised portions This proc- 
ess requires practice. Since this method 
will produce only a very light gilding, a 
coating of white varnish will protect the 
articles from tarnishing. 

Incrustmg with Gold. — The article is 
first made perfectly bright, and those 
places winch are to be gilt are covered 
with a matt consisting of white lead 
ground with gum water, made into a 
paste which can be applied like a thick 
paint by means of a pen or brush Those 
laces of the metal surface not covered 
y the paint are coated willi asplndf 
varnish — a solution of a^phallum m 
benzine to which oil ot luipentine i> 
added to render it less ^ola1llc After 
this is done lay the article in water, so 
that the white lead paint comes off, and 
put it into a gilding bath^ ^ By the elec- 
tric current gold is precipitated on the 
bright parts of the metal. When the 
layer of gold is thick enough lift the ob-s. 
lect from the bath, wash, let dry and 
it into a vessel filled with benzol. Tm , 
asphalt dissolves in the benzol, and 
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desired design appears in gold on tlie 
bronze or silver ground This operation 
may also be performed by coating the 
whole article with asphalt varnish and 
executing the design by means of a blunt 
graver which only takes away the var- 
nish covering without scratching the 
metal itself On the parts thus bared 
gold is deposited by the electric current 
and the varnish coating is then removed 

Ivory Gilding. — I — The pattern is 
painted with a fine camel’s-hair pencil, 
moistened with gold chloride Hold 
the ivory over the mouth of a bottle m 
which hydrogen gas is generated (by the 
action of dilute sulphuric acid on zinc 
waste). The hydrogen reduces the 
auric chloride in the painted places into 
metallic gold, and the gold film precipi- 
tated in this manner will quickly obtain a 
considerable luster The gold film is 
very thin, but durable 

II — This is especially suitable for 
monograms Take gold bronze and 
place as much as can be taken up with 
the point of a knife in a color-cup, 
moistening with a few drops of genuine 
English gold paint Coat the raised 
portions sparingly with gold, using a fine 
encil, next, coat the outer and inner 
orders of the design When the work 
is done, and if the staining and gilding 
have been unsuccessful, which occurs 
frequently at the outset, lay the work 
for 5 or 10 minutes in warmed lead water 
and brush off with pumice stone By 
this process very fine shades are often 
obtained which cannot be produced by 
mere staining. Since the gold readily 
wears off on the high places of the work, 
it is well to lightly coat these portions 
with a thin shellac solution before gild- 
ing This will cause the gilding to be 
more permanent. 

Mat Gilding. — To obtain a handsome 
mat gilding the article, after having 
been neatly polished, is passed through 
a sand-blast, such as is found m glass- 
grinding and etching establishments, 
next, the object is carefully cleansed 
of fine sand (if possible, by annealmg 
and decocting), wnereupon it is gilt ana 
subsequently brushed mat with the brass 
brush. Where there is no sand-blast, 
the article is deadened with the steel 
wire brush, which will produce a satis- 
factory result, after some practice. After 
that, treatment is as above. The above- 
mentioned applies in general only to 
silver articles. In case of articles of 
gold, brass, or tombac, it is better to 
previously silver them strongly, since 
they are too hard for direct treatment 


with the steel wire brush, and a really 
correct mat cannot be attained The 
brushes referred to are, of course, cir- 
cular brushes for the lathe. 

Dead -Gliding of an Alloy of Copper 
and Zinc. — The parts which are to be 
deadened must be isolated from those 
which are to be polished, and also from 
those which are to be concealed, and 
which therefore are not to be gilded. 
Eor this purpose they are coated with a 
paste made of Spanish white mixed with 
water The articles prepared in this 
manner are then attached by means of 
iron wire to an iron rod and suspended 
in a furnace constructed for this process. 
The floor of this furnace is covered on 
four sides with plates of enameled earth- 
enware for receiving the portions spat- 
tered about of the sah mixture given off 
later 

In the middle is an oven constructed 
like a cooking stove, on which is an iron 
tripod for carrying the deadening pan; 
this latter is cemented into a second pan 
of cast iron, the intervening ^ace being 
filled up with stove cement in the mid- 
dle of the pan is the bottom or sill, pro- 
vided with a thick cast-iron plate, form- 
ing the hearth. On all four sides of the 
latter are low brick walls, connecting 
with the floor of the furnace, and the 
whole IS covered with thick sheet metaJ. 
On the side of the furnace opposite the 
side arranged for carrying the pans, is a 
boiler in which boiling water is kept 
On the same side of the furnace, but out- 
side it, is a large oval tub of a capacity of 
about 700 or 800 quarts, which is kept 
filled with water The upper portions 
of the staves of this tub are covered with 
linen to absorb all parts that are spat- 
tered about 

Powder for Gildmg Metals. — I — In a 
solution of perchloride of gold soak, 
small pieces of linen which are dried 
over the solution so that the drops fall- 
ing therefrom are saved. When tThe r^gs 
are dry burn them, carefully gather- 
ing the ashes, which ashes, stirred with 
a little water, are used for gilding either 
with pumice stone or with a cork. For 
the hollows, use a small piece of soft 
wood, linden, or poplar ^ 

II. — Dissolve the pure gold or the le^ 
in nitro-munatic acid and then precipi- 
tate it by a piece of copper or by a solu- 
tion of iron sulphate. The precipitate, 
if by copper, must be digested with dis 
tilled vinegar and then washed bV pour- 
ing water over it repeatedly 'and dried. 
Thi'j urccipilale will be in the form of 
ver\ line powder; it works better and is 
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more easily burnished than gold leaf 
ground with honey. 

Gilding Pastes. — I — A good gilding 
paste IS prepared as follows Slowly 
melt an ounce of pure lard over the fire, 
add i a teaspoonful of juice of squills, 
and stir up the mixture well, subse- 
quently adding 10 drops of spirit of sal 
ammoniac It the mixture is not stiff 
enough after cooling, the fiimncss may 
be eimanced by an admixture of d to ^ 
ounce of pure melted bcef-tallow A 
larger addition of tallow is necessary if 
Ihe white of an egg is added Alter 
each addition the mixture should be 
stirred up well and the white of egg 
should be added, not to the warm, but 
almost cold, mixture. 

II. — Alum, 3 parts, by weight; salt- 
peter, 6 parts; sulphate of zme, 3 parts, 
common salt, 3 paits. ^ Mix all into a 
thick paste, dip txie articles into it, and 
heat them, until nearly black, on a piece 
of sheet iron over a clear coke or char- 
coal fire, then plunge them into cold 
water. 

Red Gilding. — This is obtained by the 
use of a mixture of equal parts of verdi- 
gris and powdered tartar, with which the 
article is coated; subsequently burning it 
off on a moderate coal fire Cool in 
water, dip the article m a pickle of tartar, 
icratch it, and a handsome red shade 
will be the result, which has not attacked 
the gilding in any way 

Regilding Mat Articles. — In order to 
regenerate dead gold trinkets ^ without 
having to color them again — which is, as 
a rule, impossible, because the gold is too 
weak to stand a second coloring — it is 
advisable to copper these articles over 
before gilding them After the copper 
has depositeof all over, the object, well 
cleaned and scratched, is hung in the 
gilding By this manipulation much 
time and vexation is savea, such as every 
j’eweler will have experienced in gilding 
mat gold articles. The article also ac- 
quires a faultless new appearance. Here 
are two recipes for the preparation of 
copper baths: 

I. — ^Distilled boiling water, 2,000 
parts, by weight, sodium sulphate, 10 
parts, potassium cyanide, 15 parts; cu- 
pric acetate, 15 parts, sodium carbonate, 
20 parts, ammonia, 12 parts. 

II, — Dissolve crystallized verdigris, 20 
parts, by weight, and potassium cyanide, 
42 parts, in 1,000 parts of boiling water. 

Silk Gilding. — This can only be ac- 
complished by the electric process The 


fiber IS first rendered conductive by im 
piegnatioii wiili silver nitiale solution 
and 1 eduction of same with grape sugar 
and diluted alkali, or, best of all, with 
Rasclug's reduction salt In place of the 
silver 111 Irate, a solution of lead acetate 
or copper acetate may be employed 
The silk thus impregnated is tieatedin 
the solution of an alkaline sulphide, e g , 
sodium sulphide, ammonium sulphide, 
or else with hydrogen sulphide, thus pro- 
ducing a conductive coating of metallic 
sulphide Upon this gold can be pre- 
cipitated by clcctrodeposition in the usual 
way 

Spot Gilding. — Gilding in spots, pro- 
ducing a very fine appearance, is clone 
by putting a tluu coat of oil on thos'' 
parts of the metal where the gilding is not 
to appear, the gold will then be deposited 
in those s])ols only where there is no oil, 
and the oil is easily removed when the 
work is finished. 

Gilding Steel, — Pure gold is dissolved 
in aqua regia, the solution is allowed to 
evaporate until the acid in excess has 
gone The piccipitatc is placed m clean 
water, 3 times the quantity of sulphuric 
acid is added and the whole left to stand 
for 24 hours m a well-closed flask, until 
the ethereal gold solution floats on top 
By moistening polished steel with the 
solution a very handsome gilding is ob- 
tained By the application of designs 
w itli any desired varnish the appearance 
of a mixture of gold and steel may be im- 
parted to the article 

Wood Gilding. — I — The moldings, 
ledges, etc., to be gilded are painted with 
a strong solution of joiners’ glue, which 
is left to harden well, whereupon 8 to 10 
coatings of glue mixed with whitening 
are given. Each coat must, of course, 
be thoroughly dry, before commencing 
the next After this has been done, 
paint with a strong mixture of glue and 
minium, and while this is still wet, put on 
the gold leaflets and press them down 
with cotton. To impart the fine gloss, 
polish with a burnishing agate after the 
superfluous gold has been removed 

n — Proceed as above, but take silver 
leaf instead of gold leaf, and after all 
is thoroughly dry and the superfluous 
silver has been removed, apply a coating 
of good gold lacquer. The effect will 
be equally satisfactory. 

Zinc Gilding. — I. — Gilding by means 
of zinc contact may be accomplished 
with the following formula* Two parts, by 
weight, of gold chloride; 5 parts, by 
weight, of potassium cyanide; 10 parts. 
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by weight, of 4.uipMte of soda; and 60 
parts, by weight, of sodium phosphate 
are dissolved in 1,000 parts of water 
When used the bath must be hot A 
cold bath without the addition of potas- 
sium cyanide may also be used for gild- 
ing, and this consists of 7 parts, by 
weight, of gold chloride, 30 parts, by 
weight, of yellow prussiate of potash, 30 
parts, by weight, of potash, 30 parts, by 
weight, of common salt in 1,000 parts of 
water 

II — To gild zinc articles, dissolve 
20 parts of gold chloride in 20 parts of 
distilled water, and 80 parts of potassium 
cyanide in 80 parts of water, miv the 
solutions, stir a few times, filter, and add 
tartar, 5 parts, and fine chalk, 100 parts 
The resulting paste is applied with a 
brush Objects of copper and brass are 
previously coated with zinc. This is 
done in the following manner Heat a 
concentrated sal ammoniac solution to 
the boiling point with addition of zinc 
dust and immerse the thoroughly cleaned 
objects until a uniform zinc coating has 
formed Or boil the articles in a con- 
centrated caustic soda solution with zinc 
dust 

OXIDIZING PROCESSES: 

Aluminum Plating. — I — To plate iron 
and other metals with pure aluminum, 
deoxidize the pieces with a solution of 
borax and place them in an enameling 
oven, fitted for receiving metallic vapors. 
Raise the temperature to 1,832° to 2,732° 
F. Introduce the aluminum vapors 
generated by heating a quantity of the 
metal on the sand bath When the 
vapors come in contact with the metallic 
surfaces, the aluminum is deposited 
The vapors that have not been used or 
are exhausted may be conducted into a 
vessel of water. 

To Copper Aluminum, 
take 

11. — Sulphate of copper. 30 parts 
Cream of tartar. 30 parts 
Soda . 25 parts 

Water 1,000 parts 

The articles to be coppered are merely 
dipped in this bath, but they must be 
well cleaned previously. 

Antimony Baths — I — By dissolving 
15 parts, by weight, of tartar emetic 
and 15 parts of prepared tartar in 500 
parts of hot water and addine 45-60 
parts of hydrochloric acid and 45-60 
parts of powdered .ipiiipoix br. be- 
comes coated in the hoili ig lup'id with 
beautiful antimony colors In this 
manner it is possible to impart to brass 


golden, copper-red, violet, or bluish-gray 
shades, according to a shorter or longer 
stay of the objects m the liquid These 
antimony colors possess a handsome 
luster, are permanent, and never change 
in the air 

II — Carbonate of soda, 200 parts, by 
weight, sulphide of antimony, 50 parts; 
water, 1,000 parts Heat tne whole m 
a porcelain capsule for 1 hour, keeping 
constantly in ebullition, next, filter the 
solution, which, on cooling, leaves a 
precipitate, which boil again with the 
liquid for one-half hour, whereupon the 
bath is ready for use 

To Coat Brass Articles with Antimony 
Colors. — Dissolve 15 parts, by weight, of 
tartar emetic and 15 parts, by weight, ol 
powdered tartar in 500 parts, by weight, 
of hot water and add 50 parts, by weight, 
of hydrochloric acid, and 50 parts, by 
weight, of powdered antimony Into 
this mixture, heated to a boil, the im- 
mersed articles become covered with 
luster colors, a golden shade appearing 
at first, which is succeeded by one of 
copper red. If the objects remain longer 
in tne liquid, the color passes into violet 
and finally mto bluish gray. 

Brassing. — I — To brass small articles 
of iron or steel drop them into a quart of 
water and J ounce each of sulphate of 
copper and protochlonde of tin. Stir 
the articles in this solution imtil desired 
color is obtained. 

II. — ^Brassing Zinc, Steel, Cast Iron, 
etc. — Acetate of copper, ^ 100 parts, by 
weight; cyanide of potassium, 250 parts; 
bisulphite of soda, 200 pa^ts; liquid am- 
monia, lOU parts; protochloride of zinc, 
80 parts; distilled^ water, 10,000 parts. 
Dissolve the cyanide of potassium and 
the bisulphite of soda. On other 
hand, dissolve the ammonia in three- 
fourths of the water and the proto- 
chlonde of zinc in the remaining water; 
next, mix the two solutions This bath 
is excellent for brassing zme and is used 
cold. 

III. — Acetate of copper, 125 parts, by 
weight; cyanide of potassium, 400 parts; 
protochlonde of zinc, 100 parts; liquid 
ammonia, 100 parts; distilled water, 
8,000 to 10,000 parts. Proceed as above 
described. 

IV — Acetate of copper, 150 parts, by 
weight, carbonate of soda, 1,000 parts; 
cyanide of potassium, 550 parts; bisul- 
phite of soda, 200 parts, protochloride 
of zinc, 100 parts Proceed as above. 
This bath serves for iron, cast iron, and 
steel, and is used cold. 
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Colored Rings on MetaL — Dissolve ^00 
parts, by weight, of caustic potash m 
2,000 parts of water and add 50 parts of 
litharge. Boil this solution for half an 
hour, taking care that a little of the 
litharge remains un dissolved When 
cold, pour olf the clear fluid, it is then 
ready for use. Move the ob 3 ect to and 
fro in the solution, a yellow-brown color 
appears, becoming in turn white, yellow, 
red, and finally a beautiful violet and 
blue. As soon as the desiied color is 
obtained, remove the article quickly 
from the solution, rinse m clean water, 
Hnd dry in sawdust 

Green or Gold Color for Brass — 
hrench articles of brass, both cast and 
made of sheet biass,^ mostly exhibit a 
golden color, winch is produced by a 
copper coating This color is prepared 
as follows Dissolve 50 parts, by weight, 
of caustic soda and 40 parts of milk 
sugar in 1,000 parts of water and boil 
a quarter of an hour The solution 
finally acquires a dark-yellow color 
Now add to the mixture, which is re- 
moved from the fire, 40 parts of concen- 
trated cold blue vituol solution A red 
precipitate is obtained from the vitriol, 
which falls to the bottom at 167® F 
Next a wooden sieve, fitted to the vessel, 
IS put into the liquid with the polishcci 
brass articles Toward the end of the 
second minute the golden color is usually 
dark enough. The sieve with the arti- 
cles is taken out and the latter are 
washed and dried m sawdust If they 
remain in the copper solution they soon 
assume a green color, which m a short 
time passes into yellow and bluish giecn, 
and finally into the iridescent colors 
These shades must be produced slowly 
at a temperature of 133® to 135® P. 

♦ To Give a Green Color to Gold Jew- 
elry, — Take verdigris, 120 parts, by 
weight; sal ammoniac, 120 parts; ni- 
trate of potassium, 45 parts, sulphate 
of jzinc, 10 parts. Grind the whole and 
mix with strong vinegar Place on the 
fire and boil in it the articles to be col- 
ored. 

Nickeling by Oxidation. — I. — Nickel- 
ing may be performed on all metals cold, 
by means of nickelene by the Mitrcsscy 
process, without employing electrical 
apparatus, and any desired thickness 
deposited It is said to be more solid 
than nickel. 

First Bath. — Clean the objects and 
take 5 parts, by weight, of American 

S ptash per 25 parts, by weight, of water. 

I the pieces are quite rusted, take 2 


parts, by weight, of chlorhydric acid per 
1 part, by weight, of water. The bath 
is employed cold. 

Second Bath — Put 250 parts, by 
weight, of sulphate of copper in 25,000 
parts, by weight, of watei After dis- 
solution add a few diops of sulphuric 
acid, drop by diop, staring the liquid 
with a wnioden stick until it becomes as 
clear as spring watei 

Take out the pieces thus cleaned and 
place them in what is called the copper 
bath, attaching to them leaves of zinc; 
they will assume a red tint Then pass 
them into the nickeling bath, which is 
thus composed' 

By weight 

Cl earn of tartar 20 parts 

Sal a in m o n i a c, in 

powder 10 parts 

Kitchen salt 5 parts 

Oxychloihydiate o f 
tin 20 parts 

Sulphate of nickel, 

5>nigle . . . 30 parts 

Sulphate of nickel, 

cloublc . 50 parts 

Remove the pieces fiom the bath in a 
few minutes ard rub them with fine sand 
on a moist rag ^ Brilliancy will thus be 
obtained To improve the ^pearance, 
apply a brass wire brush The nickel- 
ing is said to be more solid and beauti- 
ful than that obtained by the electrical 
method 

Brilliancy may be also impaited by 
means of a piece of buff glued on a 
wooden wheel and smeared with Eng- 
lish led stuff. This will give a glazed 
appeal ance 

II.— Prepare a bath of neutral zinc 
chloride and a neutral solution of a 
nickel salt. The objects are immersed 
ill the bath with small pieces of zinc 
and kept boiling for some time This 
process has given satisfactory results. 
It IS easy to prepare the zinc chloride 
by dissolving it in hydrochloric acid, as 
well as a saturated solution of ammo- 
niacal nickel sulphate in the proportion 
of two volumes of the latter to one of the 
zinc chloride The objects should be 
boiled for 15 minutes in the bath 
Nickel salt may also be employed, pref- 
erably in the state of chloride. 

Pickling Solutions. — Oxidized copper, 
brass, and German silver articles must 
be cleansed by acid solutions In the 
case of brass alloys, this process, Ihrougb 
which the ob;ject acquires a dull yel- 
low surface, is known as dipping or, 
yellowing. The treatment consists of, 
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several successive operations The ar- 
ticle IS first boiled m a lye composed of 
1 part caustic soda and 10 parts water, 
or in a solution of potash or soda or in 
lime water, small 0)33 ects may be placed 
m alcohol or benzine When all the 
grease has been removed, the article is 
well rinsed with water, and is then ready 
for the next pickling It is first plunged 
into a mixture of 1 part sulphuric acid 
and 10 parts water, and allowed to re- 
main in it till it acquires a reddish tinge 
It is then immersed in 40° Be nitric 
acid, for the purpose of removing the 
red tinge, and then for a few seconds into 
a bath of 1 part nitric acid, 1 25 parts 
sulphuric acid of 66° Be , 0 01 part com- 
mon salt, and 0 02 parts lampblack 
The article must then be immediately 
and carefully washed with water till no 
trace of acid remains It is then ready 
for galvanizing or drying in bran or 
beech sawdust When articles united 
with soft solder are pickled in nitric acid, 
the solder receives a gray-black color 

Palladiumizing Watch Movements. — 
Palladium is successfully employed for 
coating parts of timepieces ana other 
pieces of metals to preserve them against 
oxidation To prepare a^ palladium 
bath use the following ingredients 
Chloride of palladium, 10 parts, by 
weight, phosphate of ammonia, 100 
arts, phosphate of soda, 300 parts, 
enzoic acid, 8 parts, water, 2,000 
parts 

Metal Browmng by Oxidation. — The 
article ought first to be cleaned with 
either nitric acid or muriatic acid, then 
immersed in an acid affecting the metal 
and dried in a warm place A light 
coating IS thus formed For a second 
coating acetic or formic acid is used 
preferably for aluminum, nickel, and 
copper, but for iron and steel, muriatic 
or nitric acid After cleaning, the arti- 
cle is placed in a solution of tannin or 
gallic acid, and is then dried in a warm 
place as before The second coating is 
of a yellowish-brown color On placing 
it near the fire, the color can be deepened 
until it becomes completely black, care 
must be taken to withdraw it when the 
desired shade is produced Instead of 
the acids employed for the first coating, 
ammonia may be used 

Silvering by Oxidatioii. — The oxidiz- 
ing of silver darkens it, and gives an an- 
tique appearance that is highly prized. 

I — ^The salts of silver are colorless 
when the acids, the elements of which 


enter into their composition, are not col- 
ored, but they generally blacken on ex- 
posure to light It is easy, therefore, to 
blacken silver and obtain its oxide, it is 
sufficient to place it in contact with a 
sulphide, vapor of sulphur, sulphohydric 
acids, such as the sulphides or polysul- 
phides of potash, soda, dissolved in water 
and called eau de barege The chlorides 
play the same part, and the chloride of 
lime in solution or simply Javelle winter 
may be used It is used hot in order to 
accelerate its action The bath must be 
prepared new for each operation for two 
reasons (1) It is of little value; (2) 
the sulphides precipitate rapidly and 
give best effects only at the time of their 
direct precipitations The quantity of 
the reagent in solution, forming the bath, 
depends upon the thickness of the deposit 
of silver When this is trifling, the oxi- 
dation penetrates the entire deposit and 
the silver exfoliates in smaller scales, 
leaving the copper bare. It is neces- 
sary, therefore, in this case to operate 
with dilute baths inclosing only about 
45 grains of oxidizant at most per quart. 
The operation is simple Heat the nec- 
essary quantity of water, add the sul- 
phide or chloride and agitate to effect 
the solution of the mixture, and then at 
once plunge in the silver-plated articles, 
leaving them immersed only for a few 
seconds, which exposure is sufficient to 
cover it with a pellicle of deep black-blue 
silver. After withdrawing they are 
lunged in clean cold water, rinsed an4 
ried, and either left mat or else poj- | 
ished, according to the nature of the 
articles 

Should the result not be satisfactory, 
the articles are brightened by immersing 
them in a lukewarm solution of cyanide 
of potassium. The oxide, the true name ^ 
of which would be the sulphuret or 
chloruret, can be raised only on an object 
either entirely of silver or silver plated. 

II — Rub the article with a mixture of 
graphite, 6 parts, and powdered blood- 
stone, 1 part, moistenea with oil of tur- 
pentine. Allow to dry and brush with 
soft brushes passed over wax Or else, 
brush with a soft brush wet with alco- 
holic or aqueous platimc chloride solu- 
tion of 1 m 20 

III — Sulphurizing is effected with the 
following methods: Dip in a solution 
heated to about 175° F , of potassium 
sulphide, 5 parts, by weight; ammo- 
nium carbonate, 10 parts, water, I,0W 
parts, or, calcium sulphide, 1 to 2 parts; 
sal ammoniac, 4 parts, water, 1,000 
parts 
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IV — In the following solution aiticles 
of silver obtain a warm brown tone* 
Copper sulphate, 20 parts, by weight, 
potassium nitrate, 10 parts, ammonium 
chloride, 20 parts By means of bro- 
mine, silver and silver alloys receive a 
black coloring On engraved sui faces 
a niello-like effect may be produced 
thereby 

Oxidized Steel. — I — Mix together bis- 
muth chloride, 1 part, meicury bichlo- 
ride, 2 parts, copper chloride, 1 part, hy- 
drochloric acid, 6 parts, alcohol, 5 parts; 
and water, 5 parts To use this mixture 
successfully the articles to be oxidized 
must be cleaned perfectly and freed 
from all grease, which is best accom- 
plished by boiling them in a soda solu- 
tion or by washing in spirit of wine 
Care should be taken not to touch the 
article with the fingers again aftei this 
cleaning However clean the hand 
may be, it always has grease on it and 
leaves spots after touching, especially on 
steel Next the object is dipped into 
the liquid, or if this is not possible the 
solution is applied thin but evenly with a 
brush, pencil, or rabbit's foot When 
the liquid has dried, the article is placed 
for a half hour m simple boiling water 
If a very dark shade is desired the proc- 
ess IS repeated until the required color 
is attained 

II — Apply, by means of a sponge, a 
solution or crystallized iron chloride, 2 
parts, solid butter of antimony, 2 parts; 
and gallic acid, 1 part in 5 parts of water. 
Dry the article m the air and repeat the 
treatment until the desired shade is 
reached Finally rinse with water, 
dry, and rub with liiiseed-oil varnish 

Tinning by Oxidation. — A dipping 
bal-li fo» I inning iron is prepared by dis- 
solving 300 parts, by weight, ammonia 
alum (sulphate of alumina and sulphate 
of ammonia) and 10 parts of melted 
stannous chloride (tin salt) in 20,000 
parts of warm water. As soon as the 
solution bods, the iron ai tides, previ- 
ously pickled and rinsed in fresh water, 
are plunged into the fluid; they are im- 
mediately covered with a layer of tm of 
a beautiful dull- white color, which can 
be made bright by treatment in a tub or 
sack Small quantities of tin salt are 
added from time to time as may be re- 
quired to replace the tm deposited on 
the iron This bath is also well adapted 
for tmnmg zinc, but here also, as with 
iron, the deposit is not sufficient to pre- 
vent oxidation of the metal below. 
Larger articles tinned in this way are 


polished by scratch brushing In tin- 
ning zinc by this process, the ammonia 
alum may be replaced by any other kind 
of alum, or aluminum sulphate may be 
used alone, experience has shown, how- 
ever, that this cannot be done with iron, 
cast iron, or steel If it is desired to tin 
other metals besides non and zinc m the 
solution which we have described, the 
battery must be resorted to, if the latter 
IS used, the above solution should be ap- 
plied in preference to any other 

PATINA OXIDIZING PROCESSES: 

Patina of Art Bronzes — For all 
patinas, whether the ordinary brown 
of commerce, the green of the Barye 
bronzes, or the dark-orange tint of the 
Florentine bronzes, a brush is used with 
pigments varying according to the shade 
desired and applied to the metal after it 
IS warmed Hecipes aie to be met with 
on every hand that have not been pat- 
ented But the details of the operation 
aie the important thing, and often the 
effect IS produced by a handicraft which 
it IS difficult to penetrate 

I — A dark tint may be obtained by 
cleaning the obj’ect and applying a coat 
of hydrosulphate of ammonia, then, 
aher drying it, by rubbing with a brush 
smeared with red chalk and plumbago 
The copper may also be moistened with 
a dilute solution of chloride of platina 
and warmed slightly, or still by plunging 
it m a waim solution of the hydroclilo- 
rate of antimony. For the verde an- 
tique a solution is recommended com- 
posed of 200 grams of acetic acid of 8° 
strength, the same quantity of common 
vinegar, 30 parts, oy weight, of car- 
bonate of ammonia, 10 parts, by weight, 
of sea salt, with the same quantities of 
cream of tartar and acetate of copper 
and a little water To obtain the 
bronze of medals several processes afford 
a selection For example, the piece may 
be dipped m a bath consisting of equal 
parts of the perchloride and the sesquia- 
zotate of iron, warming to the evapora- 
tion of the liquid, and rubbing with a 
waxed brush. 

II — Dissolve copper nitiate, 10 parts, 
by weight, and kitchen salt, 2 parts, in 
500 parts of water and add a solution of 
ammonium acetate obtained by neu- 
tralization of 10 parts of 

sal ammoniac with acetic 
acid reaction, and filling up with water 
to 500 parts Immerse the bronze, allow 
to dry, bri'-' I'T -• sn ''t udl and repeat 
this until I’ ' «i''c >f color has 

been obtained. 
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A Permanent Patma -^^or Copper. — 
Green — 

I — Sodium chloride 37 parts 

Ammonia water 75 parts 

Ammonium chlo- 
ride 37 parts 

Strong wine vin- 
egar 5,000 parts 

Mix and dissolve Apply to object to 
be treated, with a cameVs-hair pencil 
Repeat the operation until the desired 
shade of green is reached 

Yellow Green — 

II — Oxalic acid 5 parts 

Ammonium chlo- 
ride 10 parts 

Acetic acid, 30 per 

cent dilution 500 parts ! 

Mix and dissolve Use as above in- 

dicated The following will produce 
the same result 

III — Potassium oxalate, 

acid 4 parts 

Ammonium chlo- 
ride 16-17 parts 

Vinegar contain- 
ing 6 per cent of 
acetic acid 1,000 parts 

IV — Bluish Green — After using the 
first formula (for green) pencil over with 
the following solution 

Ammonium chlo- 
ride 40 parts 

Ammonium car- 
bonate 120 parts 

Water 1,000 parts 

Mix and dissolve 
Greenish Brown — 

V — Potassium s u 1 - 

phuret 5 parts 

Water 1,000 parts 

Mix and dissolve With this, pencil 
over object to be treated, let dry, then 
pencil over with 10 parts a mixture of a 
saturated solution of ammonia water and 
acetic acid and 5 parts of ammonium 
chloride thinned with 1,000 parts of 
water Let dry again, then brush off 
well Repeat, if necessary, until the 
desired hue is attained 

Another Blue Green — 

VI — Corrosive sublimate. 25 parts 
Potassium nitrate, 86 parts 
Borax 56 parts 

Zinc oxide 113 parts 

Copper acetate 220-225 parts 
Mix and heat together on the surface 
of the object under treatment. 


VII — Brown — The following is a 
Parisian method of producing a beau- 
tiful deep brown 

Potassium oxalate, 
acid 3 parts 

Ammonium chlo- 
ride 15 parts 

Water, distilled 280 parts 

Mix and dissolve The obj'ect is pen 
ciled over with this several times, each 
time allowing the solution to dry be- 
fore putting on any more The process 
IS slow, but makes an elegant finish- 

Green Patma Upon Copper. — To pro- 
duce a green patina upon copper take 
tartaric acid, dilute it half and half with 
boiling water; coat the copper with this; 
allow to dry for one day and rub the ap- 
plied layer off again the next day with 
oakum The coating must be done m 
dry weather, else no success will be ob- 
tained Take hydrochloric acid and 
dilute it half and half with boiling water, 
but the hydrochloric acid should be 
poured in the water, not vice-versa, 
which IS dangerous In this hydro- 
chloric acid water dissolve as much zinc 
as it can solve and allow to settle The 
clear liquid is agam diluted half with 
boding water and the copper is coated 
with this a few times. 

Black Patma. — Black patina is ob- 
tained by coating with tallow the pieces 
to be oxidized and lighting with a rosm 
torch Finally, wipe the reliefs and let 
dry. 

Blue -Black Patma. — Use a ddute so- 
lution of chloride of antimony in water 
and add a little free hydrochloric acid. 
Apply with a soft brush, allow the articl* 
to dry and rub with a flannel If ex- 
pense IS no object, employ a solution of 
chloride of palladium, which gives a 
magnificent blue black It is necessary, 
however, to previously clean the articles 
thoroughly m a hot solution of carbon- 
ate of soda, in order to remove the dirt 
and greasy matter, which would prevent 
the patina from becoming fixed 

Red Patina. — The following is a new 
method of making a red patina, the so- 
called blood bronze, on copper and 
copper alloys The metallic object is 
first made red hot, whereby it becomes 
covered with a coating consisting of 
cupric oxide on the surface and cuprous 
oxide beneath After cooling, it is 
worked upon with a polishing plate untiJ 
the black cupric oxide coating is removed 
and the cuprous oxide appears The 
metal now shows an intense red color. 
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with a considerable degree of luster, both 
of which are so permanent that it can be 
treated with chemicals, such as blue 
vitriol, for instance, without being in the 
least affected 

If it is desired to produce a maibled 
surface, instead of an even red color, 
borax or some chemical having a similar 
action is sprinkled upon the metal during 
the process of heating On the places 
covered by the borax, oxidation is pre- 
vented, and after polishing, spots of the 
original metallic color will appear in the 
rea surface These can be colored by 
well-known processes, so as to give the 
desired maibled appearance 

PLATINIZING: 

Platinizing Aluminum. — Aluminum 
vessels coated with a layer of platinum 
are recommended in place of platinum 
vessels, when not exposed to very high 
temperatures The process of platin- 
izing IS simple, consisting m rubbing the 
aluminum surface, previously polished, 
with platinic chloride, rendered slightly 
alkaline. The layer of platinum is made 
thicker by repeated application Potash 
lye IS carefully added to a solution of 
5 to 10 per cent of platinic chloride m 
water till a slightly alkaline reaction is 
produced on filtering paper or a porce- 
lain plate by means of phenolphtlialcm. 
This solution must always be freshly 
prepared, and is the best for the purpose 
Neither galvanizing nor iumI.; um ' li -g 
will produce the desired rc'* il' u.l 

care must be taken that the aluminum 
is free from iron, otheiwisc black patches 
will arise which cannot be removed 
Vessels platinized in this way must not 
be cleaned iMth substances such as sea- 
sand, but with a 5 to 10 per cent solution 
of oxalic acid in water, followed by thor- 
ough rinsing in water These vessles 
are said to be specially suitable for evap- 
orating purposes 

Platinizing Copper and Brass. — I — ^The 
articles arc coated with a thin layer of 
platinum m a boiling solution of platinum 
$al ammoniac, 1 part, sal ammoniac, 8 
.parts; and water, iO paits, and next pol- 
ished with chalk A mixture of equal 
parts of platinum Si^l ammoniac and tar- 
tar may also be lubbed on the objects 
^^t^el and iron articles can be plalinized 
with an ethereal solution of platinic 
chloride For small jewelry the boiling 
solution of platinic clilonae, 10 parts, 
cooking salt, ^00 parts, and water, 1,000 
parts, is employed, which is rendered alka- 
line with soda lye In this, one may 
also work with zme contact. 


II — Heat 800 parts of sal ammoniac 
and 10 parts of platinum sal ammoniac 
to the boiling point with 400 parts of 
water, in a porcelain dish, and place the 
ai tides to be platinized into tins, where- 
by they soon become covered with a 
coating of platinum They are then re- 
moved from the liquid, dried and pol- 
ished With whiting 

Platinizing on Glass or Porcelain—- 
First dissolve the platinum at a moder- 
ate temperature m aqua legia, and next 
evaporate the solution to dryness, ob- 
serving the following rules When the 
solution commences to turn thick it is 
necessary to dimmish the fire, while 
carrying the evaporation so far that the 
salt becomes dry, but the solution should 
not be allowed to acquire a brown color, 
which occurs if the heat is too strong 
The result of this first operation is 
chloride of platina When the latter 
has cooled off it should be dissolved m 
alcohol (95 per cent) The dissolution 
accomplished, which takes place at the 
end of 1 or S hours, throw the solution 
gradually into four times its weight of 
essence of lavender, then put into a well- 
closed flask. 

For use, dip a brush into the solution 
and apply it upon the objects to be plat- 
inized, let dry and place in the mujffle, 
leaving them m the oven for about one- 
half hour. In this operation one should 
be guided as regards the duration of 
the baking by the hardness or fusibility 
of the objects treated The platiniza- 
tion accomplished, take a cotton cloth, 
dipped into whiling m the state of pulp, 
and rub the platinated articles with thS, 
rinsing with water afterwards 

Platinizing Metals. — Following are 
several processes of platinizing on met- 
als. 

It IS understood that the metals to be 
CO vexed with platinum must be copper 
or coppered*^ All these baths require 
strong batteries. 

I — Take borate of potash, 300 parts, 
by weight; chloride of platina, IS parts; 
distilled water, 1,000 parts. 

II — Carbonate of soda, S50 parts, by 
weight, chloride of platina, 10 parts, dis- 
lilled water, 1,000 parts 

III — Sulphocyanide^ of potash, H 
parts, by weight; chloride of platina, H 
parts; carbonate of soda, parts, dis- 
tilled water, 1,000 parts. 

IV — Borate of soda, 500 parts, by 
weight, chloride of platina, parts; dj^* 
tilled water, 1,000 parts. 
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SILVERING, SILVER-PLATING, AND 
DESILVERING: 

See also Silvering by Oxidation, under 
Oxidation Processes, under Plating 

Antique Silver — There are various 
processes for producing antique silver, 
either fat or oxidized 

To a little copal varnish add some 
finely powdered ivory black or graphite 
Thin with spirits of turpentine and rub 
with a brush dipped into this varnish 
the objects to be treated Allow to dry 
for an hour and wipe off the top of the 
articles with some rag, so that the black 
remains only in the hollows If a softer 
tint IS desired, apply again with a dry 
brush and wipe as the first time. The 
coating of black will be weaker and the 
shade handsomer 

Britannia Silver-Plating. — I — The 
article should first be cleaned and then 
rubbed by means of a wet cloth with a 
pinch of powder obtained by mixing to- 
gether Nitrate of silver, 1 part, cyanide 
of potassium, 2 parts, chalk, 5 parts 
Then wipe with a dry cloth, and polish 
well with rouge to give brilliancy 

II — By the electric method the metal 
is simply plunged into a hot saturated 
solution of crude potassium carbonate, 
and the plating is then done directly, 
qsing a strong electrical current The 
potassium carbonate solution dissolves 
the surface of the britannia metal and 
thus enable© the silver to take a strong 
hold on the article 

To Silver Brass, Bronze, Copper, etc. 
- — I — In order to silver copper, brass, 
bronze, or coppered metallic articles, 
dissolve 10 parts of lunar caustic in 500 
parts of distilled water, and 35 parts of 
potassium cyanide (98 per cent) in 500 
parts of distilled water; mix both solu- 
tions with stirring, heat to 176® to 194® 
F in an enameled vessel, and enter the 
articles, well cleansed of fat and impuri- 
ties, until a uniform coating has formed. 

II — Zinc, brass, and copper are sil- 
vered by apphing a paste of the follow- 
ing composition Ten parts of silver 
nitrate dissolved in 50 parts of distilled 
water, and 25 parts^ of potassium cya- 
nide dissolved in distilled water; mix, 
stir, and filter Moisten 100 parts of 
whiting and 400 parts of powdered tartar 
with enough of the above solution to 
ipake a paste-like mass, which is applied 
by means of a brush on the well-cleaned 
objects. After the drying of this coat- 
ing, rinse off, and dry in sawdust 

III — To silver brass and copper by 
friction, rub on the articles, previously 


cleaned of grease, a paste of silver 
chloride, 10 parts, cooking salt, 20 parts, 
powdered tartar, 20 parts; and the nec- 
essary water, using a rag. 

Desilvering. — I — It often happens in 
plating that, notwithstanding all pre- 
cautions, some pieces have failed and it 
is necessary to commence the work 
again. For removing the silver that has 
been applied, a rapid method is to take 
sulphuric acid, 100 parts, and nitrate of 
potash, 10 parts Put the sulphuric 
acid and the nitrate of potash (saltpeter) 
in a vessel of stoneware or porcelain, 
heated on the water bath When the 
silver has been removed from the cop- 
per, rinse the object several times and 
recommence the silvering. This bath 
may be used repeatedly, t^mg care each 
time to put it in a stoppered bottle. 
When it has been saturated with silver 
and has no more strength, decant the 
deposit, boil the liquor to dryness, add 
the residue to the deposit, and melt in a 
crucible to regenerate the metal. 

II — To dissolve the silver covering of 
a metallic object, a bath is made use of, 
composed of 66 per cent sulphuric acid, 

3 parts, and 40 per cent nitric acid, 1 
part This mixture is heated to about 
176® F , and the objects to be desilvered 
are suspended in it by means of a copper 
wire The operation is accomplished in 
a few seconds The objects are washed 
and then dried m sawdust 

To Silver Glass Balls and Plate Glass. 
— The following is a method for silvenng 
the glass balls which are used as orna- 
ments in gardens, glass panes, and con- 
cave mirrors. Dissolve 300 parts of 
nitrate of silver and 200 parts of am- 
monia m 1,300 parts of distilled water. 
Add 35 parts of tartaric acid dissolved in 

4 times its weight of water Dilute 
the whole with 15,000 to 17,000 parts of 
distilled water Prepare a second solu- 
tion containing twice the amount of 
tartaric acid as the preceding one ^ Ap- 
ply each of these solutions successively 
for 15 to 20 minutes on the glass to be 
silvered, which must previously have 
been cleaned and dried. When the sil^ 
vering is sufficient, wash the object wkht 
hot water, let dry, and cover with a 
brown varnish 

Iron Silver-Plating. — I — -Iron articles 
are plated with quicksilver in a solution 
of mtrate of mercury before being sil- 
vered The quicksiher is then removed 
bv heating to 572° F. The articles may 
also be first tinned to economize the 
silver Steel is dipped in a mixture of 
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£n places, and which he would like to 
repair without having recourse to the i 
battery, and specially without having to 
take out the stones or pearls* Take 
nitrate of silver, ^5 parts, by weight; 
cyanide of potassium, 50 parts, cream of 
tartar, 20 parts; Pans white, 200 parts; 
distilled water, 200 parts, mercury, 2 parts. 
Dissolve the nitrate of silver in half of 
the distilled water and the cyanide in 
the other half, mix the two liquids, next 
bray well in a mortar the mercury. Pans 
white, and cream of tartar Preserve 
the products of these two operations 
separately, and when you wish to use 
them make a rather soft paste of the two, 
which apply with a little cotton or a i 
brush on the portion to be silvered Let 
dry and subsequently rub with a soft 
brush 

^ Tm Silver-Plating. — Prepare a solu- 
tion of 3 parts, by weight, of bismuth 
subnitrate in 10 parts of nitric acid of 
1 4 specific gravity, to which add a solu- 
tion of 10 parts of tartar and 40 parts of 
hydrochloric acid m 1,000 parts of water. 
In the mixture of these solutions im- 
merse the tin articles freed from grease 
and oxide The pulverous bismuth 
precipitated on the surface is rubbed off, 
whereupon the objects appear dark steel 
gray For silvering prepare a mixture 
of 10 parts of silver chloride, 30 parts of 
cooking salt, 20 parts of tartar, and 100 
parts of powdered chalk, which is rubbed 
in a slightly moist state on the bismuth 
surface of the tin articles, using a flannel 
rag. The silver separates only in a 
very thm layer, and must be protected 
against power and light before tarnish- 
ing by a coating of preservative or cel- 
luloid varnish. 

Zinc Contact Silver-Plating. — Accord- 
ing to Buchner, 10 parts, by weight, of 
silver nitrate is dissolved in water and 
precipitated by the addition of hydro- 
chloric acid in the form of silver chloride, 
which IS washed several times in clean 
water, now dissolve 70 parts, by weight, 
of spirit of sal ammoniac in water, and 
add to it 40 parts, by weight, of soda crys- 
tals, 40 parts, by weight, of pure potas- 
sium cyanide, and 15 parts, by weight, of 
common salt. Now thin down the 
compound with suflScient distilled water 
to make a total of 1,000 parts 

Tin Plating of Lead. — Lead plates are 
best tinned by plating. For this purpose 
a table with a perfectly even iron surface 
and provided with vertical raised edges 
to prevent the melted metal from flowing 
away, is employed. The lead is pourea 


on this table, and covered with grease to 
prevent oxidation of the surface. As 
soon as the lead is congealed, melted tin 
IS poured over it, care being taken that 
the tin IS sufficiently heated to remelt the 
surface of the lead and combine thorough- 
ly with it When the plate is sufficiently 
cooled, it is turned over, and the lower 
surface treated in the same way The 
plate, thus tinned on both sides, is then 
placed between rollers, and can be rolled 
into very thin sheets without ^injury to 
the tin coating. These sheets, doubly 
coated with tin by this process, are spe- 
cially adapted for lining cases intended 
for the transport of biscuits^ chocolate, 
candies, tea, snuff, etc If lead plates 
are only to be tinned superficially, they 
are heated to a tolerably high tempera- 
ture, and sprinkled with powdered rosin; 
melted tm is then rubbed on the surface 
of the plate with a ball of tow It is 
advisable to give the lead a fairly thick 
coating of tin, as the latter is rendered 
thinner by the subsequent roiling. 

VARIOUS RECIPES: 

To Ascertain whether an Article is 
Nickeled, Tinned, or Silvered. — When 
necessary to ascertain quickly and accur- 
ately the nature of the white metal cover- 
ing an object, the following process will 
be found to give excellent results: 

Nickeled Surface. — If the article has a 
nickel coating, a drop of hydrochloric 
acid, deposited on a spot clean and free 
from grease, will quicldy develop a green- 
ish tint. If the object is kept for 5 or 10 
minutes in a solution composed of 60 
parts of sea salt and 110 parts of water, 
it will receive a very characteristic red- 
dish tint. A drop of suiphuret of so- 
dium does not change a nickeled surface. 

Tinned Surface. — A tinned obj'ect may 
be recognized readily by applying hydro- 
chloric acid, which, even diluted, will 
remove the tm. The salt solution, used 
as previously described, produces a gray 
tint, faint m certain cases. The sui- 
phuret of sodium dissolves tin 

Silvered Surface. — In the case of a sil- 
vered article a drop of mtric acid will 
remove the silver, while hydrochloric 
acid will scarcely attack it. The salt 
solution will produce no effect. The 
suiphuret of sodium will blacken it 
rapidly. 

PLATINIZma: 

See Plating. 

PLATINOTYPE PAPER: 

^ See Photography. 



590 AUTOMOBILE POLISHES— BRASS, BRONZE, COPPER, Etc. 


Polishes 

POLISHES FOR AUTOMOBILES: 


I — Cedar Oil 1 pound 

Turpentine 1 pint 

Ammonia Water 1 pint 


Venice Turpentine . . 2 ounces 

Dissolve the Venice turpentine in the 
turpentine and mix with the others Ap- 
ply with a soft cloth or sponge and 
polish with a dry cloth 


H — ^Turpentine 3 quarts 

Kerosene 2 gallons 

Citronella Oil half pint 

Carvous Oil 


Sufficient to' make six gallons 

Neither carvous oil or kerosene has any 
solvent properties as far as dissolving 
varnish gum is concerned, turpentine 

has, and there is just enough of it m 
this formula to make it “bite” without 
actually aifecting the gloss prejudicially 
to any great extent 

III — ^Boiled Linseed Oil ..1 pound 

Benzine 1 quart 

Cedar Oil 6 ounces 

Mix and apply with a sponge, running 
only one way of the paint Let stand 
for half an hour and polish with a dry 
cloth 

IV* — Cheap Auto-Body Polish. — An 
excellent auto-body polish may be made 
very cheap. Buy a quart of u , ir \ ish- 
mg oil and add to it I , * I't.-i of 
gasoline The gasoline acts as a very 
effective cleaner and the paraffion gives 
the required lustre 

V. — Enamel (Black) for Auto. — 

3 pints Good Varnish 
3 quarts Turpentine 
6 ounces best Japan dryer 
1 ounce Black Enamel 
1 ounce (commercial) Ether 

Mix thoroughly the varnish and tur- 
pentine Then add the other ingredients, 
mixing thoroughly by stirring If another 
color is desired in place of black, use 
any other colored enamel 

Before applying, car should be washed 
thoroughly and allowed to dry. Apply 
mixture then with a piece of clean cheese- 
cloth, go over the surface of the car once 
with the cheesecloth pressing lightly but 
not rubbing it. The mixture will spread 
and become even and smooth 


Polishes for Aluminum.-— I —H 

Mouray recommends the use of an emul- 
sion of equal pai-ts of rum and olive oil 
made by shaking these liquids together 
in a bottle When a burnishing stone is 
used, the peculiar black streaks first 
appearing should not cause vexation 
since they do not injure the metal m the 
least, and may be removed with a woolen 
lag The object in question may also 
be bijghtened m potash lye, m which 
case, Iiowevcr, care must be taken not to 
have the lye too stiong. For cleaning 
purposes benzol has been found best 
II —Aluminum is susceptible of taking 
a beautiful polish, but it is not white 
like that of silver or nickel, rather 
slightly bluish, like tin The shade can 
be improved First, the grease is to be 
removed from the object with pumice 
stone Then, foi polishing, use is made 
of an emeiy paste mingled with tallow,, 
forming cakes which are rubbed on the 
polishing blushes Finally, rouge pow- 
der IS employed with oil of tuipentme 


POLISHES FOR BRASS, BRONZE 
COPPER, ETC . 

Objects of polished copper, bronze, 
brass, and other alloys of copper tarnish 
through water and it is sometimes neces- 
sary to give them again their bright ap- 

E earance Pickle the articles m an acid 
ath, wash them next in a neutral bath; 
dry them, and subsequently lub them 
With a polishing powder Such is the 
general formula, the processes indicated 
below are but variants adapted to divers 
cases and recommended by disinterested 
experimenters: 


Sharp Polishes.-— The following three 
may be used on dirty brasses, copper 
articles, etc , where scratching is not ob- 
jectionable: 


I — Quartz, sand, pow- 
deied and levigat- 
ed 20 parts 

Pans red * . . 30 parts 

Vaseline 50 parts 

Mix intimately and make a pomade. 

II — Emery fiour, finest 

levigated 50 parts 

Pans red 50 parts 

Mutton suet 40 parts 

Oleic acid 40 parts 

III —Levigated emery 

powder 100 parts 

Anhydrous sodium 

carbonate 5 parts 

Tallow soap 20 parts 

Water ...lOOpartSp 
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Copper Articles. — Make a mixture of 
powdered charcoal, very fine, 4 parts, 
spirit of wine, 3 parts, and essence of 
turpentine, 2 parts To this add water 
in which one-third of its weight of sorrel 
salt or oxalic acid has been stirred, and 
rub the objects with this mixture 

Bronze Articles. — Boil the objects in 
soap lye, wash in plenty of water, and 
dry in sawdust 

Higlily Oxidized Bronzes. — First dip 
in strong soda lye, then in a bath con- 
taining 1 part of sulphuric acid to 12 
parts of water Rinse in clean water, 
and next in water containing a little am- 
monia Dry and rub with a polishing 
powder or paste. 

POLISHES FOR FLOORS 

I — Throw a handful of permanganate 
potash crystals into a pail of boiling 
water, and apply the mixture as hot as 
possible to tne floor with a large flat 
brush If the stain produced is not 
dark enough, apply one or two more 
coats as desired, leaving each wash to 
dry thoroughly before applying another 
If it is desired to polish the surface with 
beeswax, a coat of size should be applied 
to the boards before staining, as this 
gives depth and richness to the color 
After 3 or 4 days, polish well with a mix- 
ture of turpentine and beeswax A few 
cents will cover the cost of both size and 
permanganate of potash 

II — Potash . 1 part 

Water . 4 parts 

Yellow beeswax 5 parts 

Hot water, a sufficient quantity. 

Emulsify the wax by boilmg it in the 
water in which the potash has been dis- 
solved, stir the whole time. The exact 
amount of boiling is determined by the 
absence of any free water in the mass. 
Then remove the vessel from the fire, 
and gently pour m a little boiling water, 
and stir the mixture carefully If a fat- 
Iike mass appears without traces of 
watery particles, one may know the mass 
is in a m condition to be liquefied by the 
addition of more hot water without the 
water separating Then put in the water 
to the extent of 200 to 225 parts, and 
reheat the compound for 5 to 10 minutes, 
without allowing it to reach the boiling 
point Stir constantly until the mixture 
IS cool, so as to prevent the separation of 
the wax, when a cream-like mass results 
which gives a qnick and brilliant polisffi 
on woodwork, it applied in the usual way, 
on a piece of flannel rag, and polished 
by rubbing with another piece of flannel. 


Colored Floor Polishes. — ^Yellow. Caus- 
tic soda solution, parts, mixed with 
to 2 parts of finely powdered ocher, heated 
with 2^ parts of yellow wax, and stirred 
until uniformly mixed A reddish-brown 
color may be obtained by adding 2 parts 
of powdered umber to the above mixture. 

Nut Brown — I — Natural umber, § 
part, burnt umber, 1 part, and yellow 
ocher, 1 part, gives a fine red-brown 
color when incorporated with the same 
wax and soda mixture 

II — Treat 5 pounds of wax with 15 
pounds of caustic soda lye of 3° Be so 
that a uniform wax milk results; boil 
with i pound of annatto, 3 pounds of 
yellow ocher, and 2 pounds of burnt 
umber 

Mahogany Brown — Boil 5 pounds of 
wax with 15 pounds of caustic soda lye 
as above Then add 7 pounds of burnt 
umber very finely powdered, making it 
into a uniform mass by boiling again 

Yellow Ocher — The wax milk obtained 
as above is boiled with 5 pounds of yel- 
low ocher 

The mass on cooling has the consist- 
ency of a salve If it is to be used for 
rubbing the floor it is stirred with suf- 
ficient boiling water so as to form a 
fluid of the consistency of thin syrup or 
oil. This is applied very thin on the 
floor, using a brush; then it is allowed 
to dry only half way, and is rubbed with 
a stiff floor brush The polishing is 
continued with a woolen rag until a 
mirror-like gloss is obtained It is best 
not to paint the whole room and then 
brush, but the deals should be taken one 
after the other, otherwise ^ the coating 
would become too dry and give too dull a 
luster The floors thus^ treated with 
gloss paste are very beautiful To keep 
them in this condition they should be 
once in a while rubbed with a woolen 
rag, and if necessary the color has to be 
renewed in places. If there are parquet 
floors whose patterns are not to be cov^ 
ered up, the ocher (yellow) paste or, 
better still, the pure wax milk is used. ^ , 

French Polish. — The wood to be pol- 
ished must be made perfectly smooth and 
all irregularities removed from the surface 
with glass paper; next oil the work with 
linseed oil, taking care to rub off all suptfr- 
fluous oil (If the wood is white no oil 
should be used, as it imparts a slight color.) 
Then prepare a wad or rubber <3 waddh^, 
taking care there are no hard lumps in it. 
After the rubber is prepared pour on it a 
small qu^tity of polish. Then cover it 
with a piece of old cotton rag (new will 
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not answer) Pnt a small drop of oil 
with the finger on the surface of the rub- 
ber, and then proceed to polish, moving 
the rubber in lines, making a kind of fig- 
ure of eight over the work Be very 
careful that the rubber is not allowed to 
stick or the work will be spoilt A little 
linseed oil facilitates the process When 
the rubber requires more polish, turn 
back the rag cover, pour on the polish, 
replace the cover, oil and work as before 
After this rubbing has proceeded for a 
little time and the whole surface has been 
gone over, the work must be allowed to 
stand for a few hours to harden, and 
then be rubbed down smooth with vciy 
fine emery paper Then give another 
coat of polish. If not smooth enough, 
emery paper again This process must 
continue until the gram is filled up Fin- 
ish off with a clean rubber with only 
spirit on It (no polish), when a clear 
bright surface should be the result. 
Great care must be taken not to put the 
polish on too fieelv, or you will get a 
rough surface. Alter a little practice 
all difficulties will vanish The best 
French polish will be found to be one 
made only from good pale orange shel- 
lac and spirit, using 3 pounds of shellac 
for each gallon of spirit The latter 
should be of 63 to 64° over-proof A 
weak spirit is not suitable and does not 
make a good polish A few diops of 
pure linseed oil make the polish work 
more freely. 

POLISHES FOR FURNITURE. 

First make a paste to fill cracks as fol- 
lows* Whiting, plaster of Pans, pumice 
stone, litharge, equal paits, japan dryer, 
boiled linseed oil, tuipentmc, coloring 
matter of sufficient quantity Rub the 
solids intimately with a mixture of 1 part 
of the japan, S parts of the linseed oil, 
and $ parts of turpentine, coloring to 
suit with Vandyke brown or sienna. 
Lay the filling on with a brush, let it set 
for about 20 minutes, and then rub off 
clean except where it is to remain In 
2 or 3 days it will be hard enough to 
polish 

After the surface has been thus pre- 
pared, the application of a coat of first- 
class copal varnish is m order. It is 
recommended that the varnish be ap- 
plied m a moderately warm room, as it 
is injured by becoming chilled in drying. 
To get the best results in varnislimg, 
some skill and experience are required. 
The varnish must be kept m an evenly 
warm temperature, and put on neither 
too plentifully nor loo gingerly. 

Alter a satisfactorily smooth and reg- 


ular surface has been obtained, the 
polishing proper may be done. ’This 
may be accomplished by manual labor 
and dexterity, or consist in the applicai 
tion of a very thin, even coat of a very 
fine, transparent varnish ^ 

If the hand-polishmg method be 

E referred, it may be pursued by rubbing 
iiskly and thoroughly with the follow- 
mg finishing polish 

I — Alcohol . 8 ounces 

Shellac . ^ drachms 

Gum benzoin ... 2 drachms 

Best poppy oil . . . . 2 drachms 

Dissolve the shellac and gum in the 
alcohol in a warm place, with frequent 
agitation, and, when cold, add the poppy 
oil This may be applied on the end of a 
cylindrical rubber made by tightly rolling 
a piece of flannel which has been torn, not 
cut, into strips 4 to 6 inches wide 

A certain ‘‘oily sweating” of articles 
of polished wood occurs which has been 
ascubed to the oil used in polls Wg, but 
has been found to be due to a waxy sub- 
stance present in shellac, which is often 
used in polishing During the opeiation 
of polishing, this wax enters into close 
combination with tlie oil, forming a soft, 
greasy mass, which prevents the varnish 
fiom ever becoming really hard. This 
greasy matter exudes in the course of time. 
The remedy is to use only shellac from 
which the vegetable wax has been com- 
pletely removed. This is accomplished 
by making a strong solution of the shellac 
in alcohol and then shaking it up with 
fresh seed lac or iiltenng it tliroiigh seed 
lac^ In this way the readily soluble 
rosins m the seed lac are dissolved, and 
with them traces of coloring matter At 
the same time the vegetable wax, which 
is only slightly soluble, is deposited The 
shellac solution which has exchanged its 
vegetable wax for rosm is not yet suitable 
for fine furniture polishing It is not 
sufficiently taken up by the wood, and 
an essential oil must be added to give it 
the necessary properties, one of the best 
oils to employ for this purpose being 
that of losemary The following recipe 
is given • 

II — Twenty pounds of shellac and 4 
pounds of benzoin are dissolved m the 
smallest possible quantity of alcohol, to- 
gether with 1 pound of rosemary oil The 
solution then obtained is filtered through 
seed lac so as to remove whatever vegeta- 
ble wax may be present 

Red Furniture Paste. — - 

Soft water 6 pints 

Turpentine . 6 pints 
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Beeswax 3 pounds 

White wax . ounces 

White soap 18 ounces 

Red lead 12 ounces 

^ Cut up soap and dissolve in water by 
aid of heat, then evaporate to 6 pounds 
Melt the waxes and add turpentine in 
which red lead has been stirred, pour into 
this the soap solution, and stir until it is 
nearly cold. If a darker color is wanted 
add more red lead, 4 to 6 ounces. 

Beechwood Furniture. — The wood of 
the red beech is known to acquire, by the 
use of ordinary shellac polish, a dirty 
yellow color, and by the use of white 
polish, prepared from bleached shellac, 
an unsightly gray-white color There- 
fore, where li^t colors are desired, only 
filtered shellac polish should be em- 
ployed, and in order to impart some fire 
to the naturally dull color of the beech- 
wood the admixture of a solution of 
dragon’s blood in alcohol for a red shade, 
or turmeric in alcohol for jellow may be 
used. A compound of the red and yel- 
low liquids gives a good orange shade. 
A few trials will soon show how much 
coloring matter may be added to the 
polish. 

Polishes for Glass, — I — Mix calcined 
magnesia with purified benzme to a semi- 
liquid paste. Kub the glass with this 
mixture by means of a cotton wad, until 
it IS bright. 

II. — Crush to powder cologne chalk, 
60 parts, by weight; tnpoli, 30 parts, by 
weight; bole, 15 parts, by weight For 
use moisten the glass a little, dip a linen 
rag into the powder and rub the glass 
until it is clean- 

III — Tin ashes may be employed 
with advantage. The glass is rubbed 
with tins substance and then washed off 
with a piece of soft felt. In this manner 
a very handsome polish is obtamed 

Pohshes for Ivory, Bone, etc, — I — 
First rub with a piece of linen soaked 
with a paste made of Armenian bole 
and oleic acid Wash with Marseilles 
soap, dry, rub with a chamois skin, and 
finally render it bright with an old piece 
of silk If the ivory is scratched, it may 
be smoothed by means of English red 
stuff on a cloth, or even with a piece of 
lass if the scratches are rather deep 
n the hollow parts of ivory objects the 
paste can be made to penetrate by means 
of an old toothbrush 

II — Tortoise-shell articles have a way 
of getting dull and dingy looking To 
repolish dip the finger in linseed oil and 


rub over the whole surface Very little 
oil should be used, and if the article is a 
patterned one it may be necessary to use 
a soft brush to get it into the crevices 
Then rub with the palm of the hand 
until all oil has disappeared, and the 
shell feels hot and looks bright and shiny. 

Marble Pohshmg, — Polishing includes 
five operations Smoothing tne rough- 
ness left on the surface is done by rub- 
bing the marble with a piece of moist 
sandstone, for moldings either wooden 
or iron mullers are used, crushed, and 
wet sandstone, or sand, more or less fine, 
according to the degree of polish re- 
quired, being thrown under them The 
second process is continued rubbing with 
leces of pottery without enamel, which 
ave only been baked once, also wet If 
a brilliant polish is required, Gothland 
stone instead of pottery is used, and 

E otter’s clay or fuller’s earth is placed 
eneath the muller This operation is 
performed upon granites and porphyry 
with emery and a lead muller, the upper 
part of which is incrusted with the mix- 
ture until reduced by friction to clay or 
impalpable powder As the polish de- 
pends almost entirely upon these two 
operations, care must be taken that they 
are performed with a regular and steady 
movement When the marble has re- 
ceived the first polish, the flaws, cavities, 
and soft spots are sought out and filled 
with mastic of a suitable color. 

This mastic is usually composed of a 
mixture of yellow wax, rosin, and Bur- 
gundy pitch, mixed with a little sulphur 
and plaster passed through a fine sieve, 
which gives it the consistency of a thick 
paste; to color this paste to a tone anal- 
ogous to the ground tints or natural 
cement of the material upon which it is 
laced, lampblack and rouge, with a 
ttle of the prevailing color of the ma- 
terial, are added For green and red 
marbles, this mastic is sometimes made 
of gum lac, mixed with Spanish sealing 
wax of the color of the marble. It is 
applied with pincers, and these parts 
are polished with the rest Sometimes 
crushed fragments of marble are intro- 
duced mto tne cement, but for fine mar- 
bles the same colors are employed which 
are used in painting, and which will 
produce the same tone as the ground; 
the gum lac is added to give it body and 
brilliancy 

The third operation in polishing con- 
sists in rubbing it again with a hard 

E umice stone, under which water is 
eing constantly poured, unmixed with 
sand. For the fourth process, called 
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soilor'ipj: ll <‘ ground, lead filings are 
jni\ed A lib emery mud produced by 
the polishing of mirrors or the working 
of precious stones, and the marble is 
rubbed by a compact linen cushion well 
saturated with this mixture; rouge is also 
used for this polish For some outside 
works, and for hearths and paving tiles, 
marble workers confine themselves to 
this polish. When the marbles have 
holes or grains, a lead muller is substi- 
tuted for the linen cushion In oider to 
give a perfect brilliancy to the polish, the 
gloss IS applied Wash well the pre- 
pared surfaces and leave them until per- 
fectly dry, then take a linen cushion, 
moistened only with water, and a little 
powder of calcined tin of the first qual- 
ity, After rubbing with this for some 
time take another cushion of dry rags, 
rub with it lightly, brush away any for- 
eign substance which might scratch the 
marble, and a perfect polish will be ob- 
tained. A little alum mixed with the 
water used penetrates the pores of the 
marble, and gives it a speedier polish. 
This polish spots very easily and is soon 
tarnisWd and destroyed by dampness 
It IS necessaiy when purchasing articles 
of polished marbles to subject them to 
the test of water; if there is too much 
alum, the marble absorbs the water and 
a whitish spot is left 

POLISHING POWDERS. 

Polishing powders are advantageously 
prepared according to the following re- 
cipes: 

I. — Pour pounds magnesium carbon- 
ate, 4 pounds chalk, and 4 pounds 
rouge are intimately mixed. 

ll — Four pounds magnesium carbon- 
ate are mixed with J pound fine rouge. 

XII, — Five pounds fine levigated whit- 
ing and 2 pounds Venetian red are 

ground together. 

IV. — ^Kieselguhr .. 4S pounds 

Putty powder 14 pounds 

Pipe clay . 14 pounds 

Tartaric acid Impounds 

Powder the acid, mix well with the 
others. This is styled “free from mer- 
cury, poisonous mineral acids, alkalies, 
or grit.” It may be tinted with 12 
ounces of oxide of iron if desired. 

Liqttid Polishes. — 

t.— Malt vinegar . 4 gallons 

Lemon juice . . 1 gallon 

Pal affine oil ... 1 gallon 

Kieselguhr, .. . . 7 pounds 

Powdered bath brick 3 pounds 

Oil lemon . * 2 ounces 


II — Kieselguhr , . 56 pounds 

Paraffine oil . 3 gallons 

Methylated spirit 1 i gallons 

Camphorated spirit | gallon 

Turpentine oil | gallon 

Liquid ammonia 

fort 3 pints 

III. — Rotten stone 16 av ounces 
Para nine 8 av ounces 

Kerosene (coal oil) 16 fluidounces 
Oil of mil bane enough to per- 
fume 

Melt the paraffine, incorporate the 
rotten stone, add the kerosene, and the 
oil of mirbane when cold 

IV — Oxalic acid § av ounce 

Rotten stone 10 av ounces 
Kerosene (coal oil) 30 fiuidounces 
Paraffine 2 av ounces 

Pulverize the oxalic acid and mix it 
with rotten stone, melt the paraffine, add 
to it the kerosene, and incorporate the 
powder, when cool, add oil of mirbane 
or lavender to perfume 

Pour the ammonia into the oil, methy- 
lated spirits, and turpentine, add the 
camphorated spirit and mix with the 
kieselguhr To prevent setting, keep 
well agitated during filling The color 
may be turned red oy using a little ses- 
quioxide of iron and less kieselguhr. 
Apply with a cloth, and when dry use 
another clean cloth or a brush 

Polishing Soaps. — 

I — Powdered pipe clay 112 pounds 
Tallow soap 16 pounds 

Tartaric acid Impounds 

Grind until pasty, afterwards press into 
blocks by the machine. 

II — Levigated flint 60 pounds 

Whiting . . 52 pounds 

Tallow . 20 pounds 

Caustic soda 5 pounds 

Water. , . . 2 gallons 

Dissolve the soda in water and add to 
the tallow; when saponified, stir in the 
others, pressing as before 

III. — Saponified cocoanut 

oil .... 56 pounds 

Kieselguhr 12 pounds 

Alum. ... 5i pounds 

Flake white . . 5} pounds 

Tartaric acid. , . 1| pounds 

Make as before. 

IV — Tallow soap ... 98 pounds 

Liquid glycerine 

soap,. 14 pounds; 

Whiting.. 18 pounds ^ 

Levigated flint , . . 14 poun^ . 
Powdered pipe clay. 14 pounds I 
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METAL POLISHES: 

Polishing Pastes. — 

I — W h. 1 1 e petroleum 

jelly 90 pounds 

Kieselguhr 30 pounds 

Refined paraffine 

wax 10 pounds 

Refined chalk or 

whiting 10 pounds 

Sodium hyposulphite 8 pounds 
Melt wax and jelly, stir in others and 
grind 

It IS an undecided point as to whether 
a scented paste is better than one with- 
out perfume. The latter is added merely 
to hide the nasty smell of some of the 
reases used, and it is not very nice to 
ave spoons, etc , smelling, even tasting, 
of mirbane, so perhaps citronelle is best 
for this purpose It is likely to be more 
pure The dose of scent is usually at 
the rate of 4 ounces to the hundred- 
weight. 

II — Dehydrated soda 5 parts 

Curd soap 20 parts 

Emery flour 100 parts 

To be stirred together on a water bath 
with water, 100 parts, until soft 

III — Turpentine 1 part 

Emery flour 1 part 

Pans red 2 parts 

Vaseline. , 2 parts 

Mix well and perfume. 

IV. — Stearine . 8 to 9 parts 

Mutton suet 32 to 38 parts 

Stearine oil . . 2 to 2 5 parts 

Melt together and mix with Vienna 
chalk, in fine powder, 48 to 60 parts; 
Pans red, 20 parts. 

V — Rotten stone 1 part 

Iron subcarbonate. 3 parts 

Lard oil, a sufficient quantity. 

VI. — Iron oxide . . 10 parts 

Pumice stone . 32 parts 

Oleic acid, a sufficient quantity 

VII — Soap, cut fine 16 parts 

Precipitated chalk. 2 parts 

Jewelers^ rouge 1 part 

Cream of tartar . 1 part 

Magnesium carbon- 
ate . . 1 part 

Water, a sufficient quantity. 
Dissolve the soap in the smallest 
quantity of yrater over a water bath. 
Add the other ingredients to the solu- 
tion while still hot, stirring all the time 
to make sure of complete homogeneity. 
Pour the mass into a box with shallow 
sides, and afterwards cut into cubes. 


Kou-Explosive Liquid Metal Polish. — 
Although in a liquid form, it does not 
necessarily follow that a liquid polish is 
less economical than pastes, because the 
efficiency of both is dependent upon the 
amount of stearic or oleic acid they con- 
tain, and a liquid such as that gi\en be- 
low IS as rich in this respect as most of 
the pastes, especially those containing 
much mineral jelly and earthy matters 
which are practically inert, and can only 
be considered as filling material Thus 
it is a fact that an ounce of fluid polish 
may possess more polishing potency than 
an equal weight of the paste Propor- 
tions are: Sixteen pounds crude oleic acid; 
4 pounds tasteless mineral oil, 5 pounds 
kieselguhr, IJ ounces lemon oil. Make 
the earthy matter into a paste with the 
mixed fluids and gradually thin out, 
avoiding lumps. Apply with one rag, 
and finish with another 

Miscellaneous Metal Polishes. — I — 
Articles of polished copper, such as clocks, 
stove ornaments, etc , become tarnished 
very quickly To restore their brilliancy 
dip a brush in strong ^unegar and brush 
the objects to be cleaned Next pass 
through water and dry in sawdust A 
soap water, in which some carbonate of 
soda has been dissolved, will do the same 
service 

II. — This is recommended for ma- 
chinery by the chemical laboratory of 
the inaustnal museum of Batavia 
Oil of turpentine . .. 15 parts 
Oil of stearine. . 25 parts 

Jewelers’ red . ... 25 parts 

Animal charcoal, of 

superior quality . 45 parts 

Alcohol is added to that mixture in 
such a quantity as to render it almost 
liquid, then by means of a brush it js put 
on those parts that are to be polished. 
When the alcohol has dried, the remand- 
ing cover is rubbed with a mixture of 
45 parts of animal charcoal and 25 parts 
jewelers’ red The rubbed parts w3i 
become quite clean and bright 

III — The ugly spots which frequently 
show themselves on nickel-plated ob- 
jects may be easily removed with a mix- 
ture of 1 part sulphuric acid and 50 parts 
alcohol Coat the spots with this solu- 
tion, wipe off after a few seconds, rinse 
off thoroughly with clean water, and rub 
dry with sawdust. 

IV. ^ — Crocus, dried and powdered, 
when applied with chamois leather to 
nickel-plated goqds, will restore their 
brilliancy without injuring their surface- 

V, — Articles of tm should bo ground 
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and pohslied with Vienna lime or Span- 
ish white The former may be spread 
on linen rags, the latter on wash leather 
Good results may be obtained by a 
mixture of about equal parts of Vienna 
lime, cdialk, and tnpoli It shoidd be 
moistened with alcohol, and applied with 
a blush Subsequent rubbing with loc 
skin (chamois) will produce a hisl-iate 
polish Till being a soit metal, the 
above polishing substances may be very 
fine 

VI — To polish watch cases, take two 
glasses with large openings, preferably 
two preserving lars with ground glass 
covers Into one of the glass vessels 
pour 1 pait of spiiit ol sal ammoniac 
and 3 parls water, adding a little oi di- 
nar v barrel soap and Stirling everything 
'vi^ell Fill the other glass one half with 
alcohol Now lay the case to be cleaned, 
with spiings and all, into the last-named 
liquid and allow to leniain therein for 
-about 10 to 20 seconds After pio- 
tracted use this time may be extended 
to several minutes Now remove the 
case, quickly brush it with water and 
soap and lay for a moment into the alco- 
hol m the second vessel After drying 
off with a clean cloth heat over a solder- 
ing flame for quick drying and the case 
will now look almost as clean and neat 
as a new one The only thing that may 
occur IS that a polished metal dome 
may become tarnished, but this will only 
happen if either the mixture is too strong 
or the^ case remains in it too long, both 
of which can be easily avoided with a 
little practice. Shake before using 
VII. — This IS a cleanser as well as 
polisher 

Prepared chalk . 2 parts 

Water of ammonia. 2 parts 

Water sufficient to make 8 parts 
The ammonia saponifies the grease 
usually present. 

It must be pointed out that the alkali 
present makes this preparation somewhat 
undesirable to handle, as it will affect the 
skm if allowed too free contact 

The density of the liquid might be 
increased by the addition of soap; the 
solid would, of ^ course, then remain 
longer m suspension 

VIII — Serviettes Magiques. — These 
fabrics for polishing articles of metal con- 
sist of pure wool saturated with soap and 
tripoh, and dyed with a little coralline 
They are produced by dissolving 4 parts 
of Marseilles soap m 20 parts of water, 
adding 2 parts of tripoh and saturating a 
piece of cloth 3 inches long and 4 inches 
wide with it, allowing to dry 


IX —In order to easily produce a mat 
polish on sinall steel articles use fine 
powdcicd oil stone, ground with turpen- 
tine 

Polishes for Pianos. — 

I — Alcohol, 95 pei cent 300 parts 

llenzol 700 parts 

(riim heiizoiii g parts 

Bandarac IG parts 

Mix and dissolve Use as French 
polish 

II —Beeswax 2,500 parts 

PoUssium earbon- 
^ ftc 25 parts 

Oil of turpentine 4,000 parts 

Water, ram or dis- 
tilled 4,500 parts 

Dissolve the potassium carbonate m 
1,500 parts of the water and m the solu- 
tion boil the wax, shaved up, until the 
latter is partially saponified, replacing 
the water as il is driven off by evapora- 
tion When this occurs remove from the 
fire and stir until cold Now add the 
turpentine little by little, and under con- 
stant agitation, staring until a smooth, 
homogeneous emulsion is formed When 
this occurs adtl the remainder of the 
water under constant stirring If a 
color IS wanted use alkanct root, letting 
it macerate m the oil of turpentine be- 
fore using the latter (about an ounce to 
tlie quart is sufficient) This prepara- 
tion IS said to be one of the best pohshes 
known The directions are very simple 
First wash the suifacc to be polished, 
rinse, and diy Apply the paste as even- 
ly and thinly as possible over a portion of 
the surface, then rub off well with a soft 
woolen cloth 

Polishes for Silverware. — The best pol- 
ish for silverware — that is, the polish 
that, while it cleans, does not too rapidly 
abrade the surface — is levigated chalk, 
either alone or with some vegetable acid, 
like tartaric, or with alum The usual 
metal polishes, such as tnpoh (diatomace- 
ous earth), finely ground pumice stone, 
etc , cut away the surface so rapidly that 
a few cleanings wear through ordinary 
plating 


I — White lead 5 parts 

Chalk, levigated . 20 parts 

Magnesium carbon- 
ate . . 2 parts 

Aluminum oxide 5 parts 

Silica 3 parts 

Jewelers’ rouge . 2 parts 

Each of the ingredients must be re- 
duced to an impalpable powder, mixed 


carefully, and sifted through silk several 
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times to secure a perfect mixture, and to 
avoid any possibility of leaving in the 
powder anything that might scratch the 
silver or gold surface This may be left 
in the powder form, or incorporated 
with soap, made into a paste with glycer- 
ine, or other similar material The ob- 
jection to mixtures with vaseline or greasy 
substances is that after cleaning the object 
must be scrubbed -vvith soap and water, while 
■^nth glycerine simple rinsing and running 
water instantly cleans the object The 
following is also a good formula 

II — Chalk, levigated % parts 

Oil of turpentine 4 parts 

Stronger ammonia 

water 4 parts 

Water 10 parts 

Mix the ammonia and oil of turpen- 
tine by agitation, and rub up the chalk in 
the mixture Finally rub in the water 
gradually or mix by agitation Three 
parts each of powdered tartaric acid and 
chalk with 1 part of powdered alum 
make a cheap and quick silver cleaning 
powder 

III — Mix 2 parts of beechwood ashes 
with tu 5‘ of a part of Venetian soap and 
2 parts of common salt in 8 parts of rain 
water Brush the silver with this, using 
a pretty stiff brush. A solution of crys- 
tallized permanganate of potash is often 
recommended, or even the spirits of 
hartshorn, for removing the grayish 
violet film which forms upon the surface 
of the silver Finally, when there are 
well-determined blemishes upon the 
surface of the silver, they may be soaked 
4 hours m soapmakers’ lye, then cover 
them with finely powdered gypsum 
which has been previously moistened 
with vinegar, drying well before a fire; 
now rub tnem with something to remove 
the powder Finally, they are to be 
rubbed again with very dry bran. 

POLISHES FOR STEEL AND IROH. 

The polishing of steel must always 
be preceded by a thorough smoothing, 
either with oilstone dust, fine emery, or 
coarse rouge. If any lines are left to be 
erased by means of fine rouge, the oper- 
ation becomes tedious and is rarely suc- 
cessful The oilstone dust is applied op 
an iron or copper polisher When it is 
desired to preserve the angles sharp, at 
a shoulder, for instance, the polisher 
should be of steel. When using dia- 
mantine an iron polisher, drawn out and 
flattened with a hammer, answers very 
well With fine rouge, a bronze or bell- 
metal polisher is preferable for shoul- 
ders; and for flat surfaces, discs or large 


zinc or tin polishers, although glass is 
preferable to either of these After 
each operation with oilstone dust, coarse 
rouge, etc , the polisher, cork, etc , must 
be changed, and the object should be 
cleaned well, preferably by soaping, 
perfect cleanliness being essential to 
success Fine rouge or diamantme 
should be made into a thick paste with 
oil, a little IS then taken on the polisher 
or glass and worked until quite dry As 
the object is thus not smeared o-ver, a 
black polish is more readily obtained, 
and the process gets on better if the 
surface be cleaned from time to time 

For Fine Steel — Take equal parts 
(by vreight) of ferrous sulphate — green 
vitriol — and sodium chloride — cooking 
salt — mix both well together by grind- 
ing in a mortar and subject the mix- 
ture to red heat in a mortar oi a dish. 
Strong fumes will develop, and the mass 
begin to flow WTen no more fumes 
arise, the \essel is removed from the 
fire and allowed to cool A brown 
substance is obtained with shimmering 
scales, resembling mica The mass is 
now treated with water, partly in order 
to remove the soluble salt, partly in 
order to wash out the lighter portions 
of the non-crystalhzed oxide, which yield 
an excellent polishing powder. The 
fire must be neither too strong nor too 
long continued, otherwise the powder 
turns black and very hard, losing its 
good qualities The more distinct the 
violet-brown color, the better is the 
powder 

For polishing and cleaning fenders, 
fireirons, horses’ bits, and similar arti- 
cles Fifty-six pounds Bridgewater stone; 
28 pounds flour emery, 20 pounds rotten 
stone, 8 pounds whiting Grind and 
mix well. 

To make iron take a bright polish like 
steel, pulverize and dissolve in 1 quart of 
hot water, 1 ounce of blue vitriol, 1 
ounce of borax; 1 ounce of prussiate of 
potash; 1 ounce of charcoal, J pint of 
salt, all of which is to be added to one 
gallon of linseed oil and thoroughly mixed. 
To apply, bring the iron or steel to the 
proper heat and cool in the solution. 

Stove Polish. — The following makes 
an excellent graphite polish. 

I. — Ceresine . . 12 parts 

Japan wax . . 10 parts 

Turpentine oil . 100 parts 

Lampblack, best. 12 parts 

Graphite, levigated 10 parts 

Melt the ceresine and wax together, 
remove from the fire, and when half 
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cooled ofP add and stir in the graphite 
and lampblack, previously mixed with 
the turpentine 

II — Cercsine 23 parts 

^ Carnauba wax 5 parts 

Turpentine oiL 220 parts 

Lampblack 300 parts 

Graphite, finest 

levigated 25 paits 

Mix a^. wvbove 

III — Make a mixtuie of water glass 
and lampblack of about the consistency 
of thm syrup, and another of finely levi- 
gated plumbago and mucilage of Soudan 
gum (or other cheap substitute for gum 
arable), of a similar consistency After 
getting rid of dust, etc , go over the stove 
with mixture No I and let it dry on, 
which it will do in about 24 hours Now 
go ovei the stove with the second mix- 
ture, a portion of the surface at a time, 
and as this dries, with an old blacking 
brush give it a polish If carefully done 
the stove will have a polish resembling 
closely that of new Russian iron A va- 
riant of this formula is as follows Mix 
the graphite with the water glass to a 
smooth paste, add, for each pound of 
paste, 1 ounce of glycerine and a few 
grains of aniline black. Apply to the 
stove with a stifi brush 

POLISHES FOR WOOD; 

See also Polishes for Furniture, Floors 
and Pianos 

In the usual method of French pol- 
ishing, the pad must be applied along 
curved lines, and with very slight pres- 
sure, if the result is to be unifoim To 
do this requires much practice and the 
work IS necessarily slow. Another dis- 
advantage is that the oil is apt to sweat 
out afterwards, necessitating further 
treatment. According to a German 
patent all difficulty can be avoided by 
placing between the rubber and its cov- 
ering a powder composed of clay or 
loam,^ or better, the powder obtained by 
grinding fragments of terra cotta or of 
yellow bricks. The powder is mois- 
tened with oil for use ^ The rubber will 
then give a fine polish, without any 
special delicacy of manipulation and 
with mere backward and forward rub- 
bing in straight hues, and the oil will not 
sweat out subsequently. Another ad- 
, vintage is that no priming is wanted, 
as the powder fills up the pores The 
presence of the powdfer also makes the 
polish adhere more firmly to the wood. 

Oak Wood Polish. — The wood is first 
^ carefully smoothed, then painted with 


the following rather thickly liquid mass 
using a brush, viz • Mix parts, by 
weiglit, of finely washed chalk' (whiting)’^ 
i part of dryer, and 1 part of boiled lin! 
seed oil with benzine and tint (umber 
with a httlc lampblack, burnt sienna) 
After the applied mixture has become 
dry, rub it down, polish with glass pow- 
der, and once more coat with the same 
mixture After this filling and after 
rubbing off with stickwood chips or 
fine sea grass, one or two coats of shellac 
are put on (white shellac with wood 
alcohol for oak, blown shellac for cherry 
and walnut) This coatmg is cut down 
with sandpaper and given a coat of var- 
nish, either polishing vainish, which is 
polished off with the ball ol the hand or 
a soft brush, or with interior varnish, 
which IS rubbed down with oil and 
pumice stone. This polish is glass hard, 
tiansparcnt, of finer luster, and resistive 

Hard Wood Polish. — In finishing hard 
wood with a wax polish the wood is first 
coated with a “fillei,” which is omitted 
in the case of soft wood The filler is 
made from some haid substance, very 
finely giound, sand is used by some man- 
ufactures 

The polish IS the same as for soft 
wood The simplest method of apply- 
ing wax IS by a heated iron, scraping off 
the surplus, and then rubbing with a 
cloth.^ It IS evident that this method is 
especially laboiious; and for that reason 
solution of the wax is desirable It may 
be dissolved rather freely m turpentine 
spirit, and is said to be soluble also in 
kerosene oil 

The following recipes give varmsh-hke 
polishes* 

I — Dissolve 15 parts of shellac and 15 
parts of sandarac m 180 paits of spirit 
of wine Of this liquid put some on a 
ball of cloth waste and cover with white 
linen moistened with raw linseed oil 
The wood to be polished is rubbed with 
this by the well-known circular motion. 
When the wood has absorbed sufficient 
polish, a little spirit of wine is added to 
the polish, and tlie rubbing is continued 
The polished articles are said to sustain 
no damage by water, nor show spots or 
cracks 

II — Orange shellac, 3 parts; sandarac, 

1 part; dissolved m 30 parts of alcchol 
For mahogany add a little dragon's 
blood 

III. — ^Fifteen parts of oil of turpe%’^ 
tine, dyed with anchusine, or nndye^^^ 
and 4 parts of scraped yellow wax aM 
stirred into a uniform mass by heatjjif^ 
on the water bath. 
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IV — Melt 1 part of white wax on the 
water bath, and add 8 parts of petro- 
leum The mixture is applied hot The 
petroleum evaporates and leaves behind 
a thin layer of wax, which is subse- 
quently rubbed out lightly with a dry 
cloth rag 

V — Stearine 100 parts 

Yellow wax 25 parts 

Caustic potash 60 parts 

Yellow 1 aundry 

soap 10 parts 

Water, a sufficient quantity 
Heat together until a homogeneous 
mixture is formed 

VI — Yellow wax 25 parts 

Yellow laundry 

soap 6 parts 

Glue 12 parts 

Soda ash 25 parts 

Water, a sufficient quantity 
Dissolve the soda in 400 parts of water, 
add the wax, and boil down to 250 parts, 
then add the soap Dissolve the glue in 
100 parts of hot water, and mix the 
whole with the saponified wax 

VII — This IS waterproof Put into a 
stoppered bottle 1 pint alcohol, 2 ounces 
gum benzoin, J ounce gum sandarac, 
and i ounce gum anime. Put the bottle 
in a sand bath or m hot water till the 
solids are dissolved, then strain the solu- 
tion, and add J gill best clear poppy oil 
Shake well and the polish is ready for 
use. 

VIII — A white polish for wood is 
made as follows 

White lac 1 J pounds 

Powdered borax 1 ounce 
Alcohol 3 pints 

The lac should be thoroughly dried, 
especially if it has been kept under 
water, and, in any case, after being 
crushed, it should be left in a warm place 
for a few hours, in order to remove every 
trace of moisture The crushed lac and 
borax are then added to the spirit, and 
the mixture is stirred frequently until 
solution IS effected, after which the polish 
should be strained through muslin. 

IX — To restore the gloss of polished 
wood which has sweated, prepare a 
mixture of 100 parts of Imseed oil, 750 
parts of ether, 1,000 parts of rectified oil 
of turpentine, and 1,000 parts of petro- 
leum benzine, perfumed, if desired, with 
a strongly odorous essential oil, and 
colored, if required, with cuicuma, or- 
lean, or alkanna The objects to be 
treated are rubbed thoroughly with this 
mixture, using a woolen rag. 


MISCELLAKEOIJS POLISHING 

AGENTS: 

Pohshmg Agent which may also be 
used for Gilding and Siivenng. — The 
following mediums hitherto known as 
possessing the aforenamed properties, 
lose these qualities upon having been kept 
for some time, as the metal ssdt is partly 
reduced Furthermore, it has not been 
possible to admix reducing substances 
such as zinc to these former polishing 
agents, since moisture causes the mew 
to precipitate The p^resent invention 
obviates these evils The silver or gold 
salt is mixed with chalk, for instance, in 
a dry form To this mixture, fine dry 
powders of one or more salts (e. g , am- 
monia compounds) in whose solutions 
the metal salt can enter are added, if re- 
quired, a reducing body, such as zinc, 
may be added at the same time The 
composition is pressed firmly together 
and forms briquettes, in whicn condition 
the mass keeps well For use, all that 
IS necessary is to scrape off a little of the 
substance and to prepare it with vater. 

Sliver Polishing Balls — This polishing 
agent is a powder made into balls by 
means of a binding medium and enjoys 
much popularity in Germany It is 

S .red by adding 5 parts of levigated 
to 2 parts of yellow tripoli, mixing 
the two powders well and making into a 
stiff paste with very weak gum water 
— 1 part gum arabicto 12 parts of water 
This dough IS finally shaped by hahd 
into balls of the size of a pigeon’s egg. 
The balls are put aside to dry on boards 
in a moderately warm room, and when 
completely hard are wrapped in tin-fofi 
paper 

To Prepare Pohshmg Cloths. — The 
stuff must be pure woolen, colored with 
aniline red, and then put in the foUow- 
ing 

Castile soap, white . 4 parts 

Jewelers’ red 2 parts ^ 

Water 20 parts 

Mix One ounce of this mixture will 
answer for a cloth 12 inches square, 
where several of them are saturated at 
the same time For the workshop, a bit 
of chamois skin of the same size (a foot 
square), is preferable to v. ool, on account 
of its durability After impregnation 
with the soap solution, it should be dried 
in the air, being manpulatod while drying 
to preserve its softness and suppleness. 

To Polish Delicate Objects. — Rub the 
i objects with a sponge charged with a 
I mixture of 28 parts of alcohol, 14 parts 
[ of water, and 4 parts of lavender oil. 
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Polish for G-ilt Frames. — Mix and beat 
the whites of 3 eggs with one-thxrd, by 
weight, of javelle water, and apply to the 
gilt work 

Steel Dust as a Polishing Agent. — Steel 
dust is well adapted foi polishing pre- 
cious stones and can replace emery with 
advantage It is obtained by spiaying 
water on a bar of steel brought to a high 
temperature The metal becomes fria- 
ble and can be readily reduced to pow- 
der m a morUr This powder is dis- 
tinguished fiom emery by its mordanting 
properties and its lower price Besides, 
it produces a finer, and consequently, a 
more durable polish 

Polishing Bricks — Stir into a thick 
pulp with water 10 parts of finely pow- 
dered and washed chalk, 1 part of Eng- 
lish red, and S parts of powdeied gyp- 
sum, give it a squaie shape and dry. 


Polishing Cream. — 

Denaturized alcohol 400 parts 
Spirit of sal ammo- 
niac 75 parts 

Water 150 parts 

Petroleum ether 80 parts 

Infusorial earth 100 parts 

Red bole or while 
bole . 50 parts 

Calcium carbonate 100 parts 

Add as much of the powders as de- 
sired, Mirbanc oil may be used for sceril- 
iing 

Polishing Paste. — 


Infusorial earth 
(Kicselguhr) 
Paraffine 
Lubricating oil 
Oleic acid . . 

Oil mirbane 


5 ounces 
2 ounces 

6 fliudounces 
1 fiuidoimce 

30 minims 


Melt the paraffine with the lubricating 
oil, and mix with the infusorial earth, 
then add the oleic acid and oil of mir- 
bane 


To Polish Paintings on Wood. — ^Ac- 
cording to tlie statements of able cabinet 
makers who frequently had occasion to 
cover decorations on wood, especially 
aquarelle painting, with a polish, a good 
coating of fine white varnish is the first 
necessity, dammar varnish being cin- 
ployed for this purpose. This coat is 
primarily necessary as a protective layer 
so as to' preserve the painted work from 
destructive attacks during the rubbing 
for the production of a smooth surface 
and the subsequent polishing At all 
events, the purest while polishing varnish 
must be used for the polish so as to pre- 
vent a perceptible subsequent darkening 


of the white painting colors Naturally 
the success here is also dependent upon 
the skill of the pdisher. To polish paint^ 
mg executed on wood it is necessary to 
choose a while, dense, fine grained wood 
which must piesent a well-smoothed 
surface before the painting After the 
painting the surface is faintly coated with 
tiiyuig, hmpid varnish 
When the coaluiL^ has dned well, n is 
carefully rubbed down with finely pulver- 
ized pumice stone, with tallow or white 
lard, and now this suiface is polished m 
the usual manner with a good solution 
prepared from the best white shellac. 


Polishing Mediums— For iron and 
steel, stannic oxide oi Vienna lime or 
iron oxide and somelimcs steel powder 
IS employed. In using the burnisher, 
first oil IS taken, then soap water, and 
next Vienna lime. 

For copper, brass, Gciman silver, and 
tombac, steavine oil and Vienna lime 
aic used Articles of brass can be pol- 
ished, after the pudvlmg, m the lathe 
with employment of a polish consisting 
of shellac, dissolved m alcohol, 1,000 
parts, powdeied liuineiic, 1,000 parts, 
taitar, ‘^,000 paits; ox gall, 50 parts, 
water, 3,000 parts 

Gold is polished with feme oxide 
(red slulf), which, moistened with alco- 
hol, is applied to leather 

For polishing silver, the burnisher or 
blood.stone is employed, using soap 
water, thin beer, or a decoction of soap 
wort Silvei -plated articles are also 
polished with Vienna lime. 

To produce a dull luster on gold and 
silver ware, glass biushcs, i e, scratch 
brushes of finely spun glass threads, are 
made use of. 

IV w ter articles are polished with 
Vienna lime or whitmg; the former on a 
linen rag, the latter on leather 

If cnibossed ai tides arc to be pol- 
ished, use the burnisher, and for polish, 
soap walei, soap-wort decoction, ox gall 
with water 

Antimony-lead alloys are polished 
with burnt magnesia on soft leather or 
with fine jewelers' red 

Zme IS brightened with Vienna lime 
or pow (h i ed charcoal 

Vieniui lime gives a light- colored 
polish on brass, while ferric oxide im- 
parts a dark luster 


Rouge or Pans Red.^ — Tins appear- in 
commerce in many shades, ^^ll\lrlg irom 
brick red to chocolate^ brown The 
color, however, is in no wise indicative of 
Its puritv or good quality, but it can be 
accepted as a criterion by which to de- 
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termine the hardness of the powder 
The darker the powder, the greater is 
its degree of hardness, the red or red- 
dish IS always very soft, w’herefore the 
former is used for polishing steel and the 
latter for softer metals 

For the most part, Pans red consists 
of ferric oxide or ferrous oxide In its 
production advantage is taken of a pe- 
culiarity common to most salts of iron, 
that when heated to a red heat they 
separate the iron oxide from the acid 
combination In its manufacture it is 
usual to take commercial green vitriol, 
copperas crystals, and subject them to a 
moderate heat to drive off the water of 
crystallization When this is nearly 
accomplished they will settle down in a 
white pow^der, which is now placed in 
a crucible and raised to a glowing red 
heat till no more vapor arises, when the 
residue will be found a soft smooth red 
powder As the temperature is raised 
in the crucible, the darker will become 
the coloi of the powder and the harder 
the abrasive 

Should an especially pure rouge be 
desired, it may be made so by boiling 
the powder we have just made in a weak 
solution of soda and afterwards washing 
it out repeatedly and thoroughly with 
clean water If treated in this way, all 
the impurities that may chance to stick to 
the iron oxide will be separated from it 

Should a rouge be needed to put a 
specially brilliant polish upon any object 
its manufacture ought to be conducted 
according to the following formula 
Dissolve commercial green vitriol m 
water, dissolve also a like weight of sor- 
rel salt in water, filter both solutions, 
mix them well, and warm to 140® F.; a 
yellow precipitate, which on account of 
Its weignt, will settle immediately, decant 
the fluid, dry out the residue, and after- 
wards heat it as before in an iron dish in a 
moderately hot furnace till it glows red. 

By this process an exceptionally 
smooth, deep-red powder is obtained, 
which, if proper care has been exercised 
in the various steps, will need no elutria- 
tion, but can be used for polishing at 
once With powders prepared in this 
wise our optical glasses ana lenses of fin- 
est quality are polished 

POLISHES FOR THE LAOTDRY: 

See Laundry Preparations. 

POMABE, PtJTZ: 

See Cleaning Preparations and Meth- 
ods. 

POMADES: 

See Cosmetics. 


POMEGRANATE ESSENCE: 

See Essences and Extracts 

PORCELAIN: 

See also Ceramics 

Mending Porcelain by Riveting (see 
Adhesives for methods of mending Porcelain 
by means of cements) — Porcelain and glass 
can be readily pierced with steel tools 
Best suited are hardened drills of ordmary 
shape, moistened with oil of turpentine, if 
the glazed or \ntreous body is to Be pierced 
In the case of majolica and glass without 
enamel the purpose is best reached if the 
drilling IS done under water Thus, the 
vessel should previously be filled with 
water, and placed m a receptacle containmg 
water, so that the drill is used under 
water, and, after piercing the clay body, 
reaches the water again In the case of 
objects glazed on the inside, instead of 
filling them with water, the spot where 
the drill must come through may be 
underlaid with cork The pressure 
with -which the drill is worked is deter- 
mined by the hardness of the material, 
but when the tool is about to reach the 
other side it should gradually decrease 
and finally cease almost altogether, so as 
to avoid chipping In order to enlarge 
small bore holes already existing, three- 
cornered or four-square broaches, ground 
and polished, are best adapted These 
are likewise employed under water or, 
if the material is too hard (glass or enam- 
el), moistened with oil of turpentine. 
The simultaneous use of oil of turpen- 
tine and water is most advisable in all 
cases, even where the nature of the article 
to be pierced does not admit the use of 
oil alone, as in the case of majolica and 
non-glazed porcelain, which absorb the 
oil, without the use of water 

Porcelain Decoration. — A brilliant yel- 
low color, known as “gold luster,’* may 
be produced on porcelain by the use 
of paint prepared as follows: Melt over 
a sand bath 30 parts of rosin, add 10 
parts of uranic nitrate, and, while con- 
stantly stirring, incorporate with the 
liquid 35 to 40 parts of oil of lavender. 
After the mixture has become entirely 
homogeneous, remove the source of heat, 
and add 30 to 40 parts more of oil of 
lavender Intimately mix the mass thus 
obtained -with a like quantity of bis- 
muth glass prepared by fusing together 
equal parts of oxide of bismuth and 
crystallized boric acid- The paint is to 
be burned in m the usual manner. 

PORCELAIN, HOW TO TELL POT- 
TERY AND PORCELAIN: 

See Ceramics. 
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PORTLAND CEMENT: 

See Cement 

PORTLAND CEMENT, SIZE OVER- 

See Adhesives 

POSTAL CARDS, HOW TO MAKE 
SENSITIZED: 

See Photography, undci Paper-Sensi- 
tizing Piocesscs 

POTASSIUM SILICATE AS A CE- 
MENT- 

Sec Adhesives, under Water-Glass Ce- 
ments 

POTATO STARCH: 

See Starch 

POTTERY: 

See Ceramics. 

POULTRY APPLICATIONS: 

See Insecticides 

POULTRY POODS AND POULTRY 
DISEASES AND THEIR REME- 
DIES: 

See Veterinary Formulas 

POULTRY WINE: 

See Wines and Liquors 

POUNCE: 

See Cleaning Preparations and Meth- 
ods, under Ink Eradicators 

POWDER FOR COLORED FIRES: 

See Pyrotechnics 

POWDER, FACE: 

See Cosmetics 

POWDER, ROUP: 

See Roup Powder 

POWDERS FOR STAMPING: 

See Stamping. 

POWDERS FOR THE TOILET: 

See Cosmetics 

Preservatives 

(See also Foods ) 

Preservative Fluid for Museums. — 
Formaldehyde solu- 
tion 6 parts 

Glycerine . 12 parts 

Alcohol. , 3 parts 

Water 100 parts 

The addition of glycerine becomes 
necessary only if it is desired to keep the 
pieces in a soft state Filtering through 
animal charcoal renders the liquid per- 
fectly colorless For dense objects, such 
as lungs and liver, it is best to make in- 
eisions so as to facilitate the penetration 
oi the fluid In the case of very thick 


pieces, it IS best to take 80 to 100 parts 
of formaldehyde solution for above 
quantities 

Preservative for Stone, etc. — A new 
composition, or paint, for protecting 
stone, wood, cement, etc , from the 
cflects of damp oi othci deleterious in- 
fluences consists of quicklime, chalk, 
mineral colors, tuipcntme, boiled oil* 
galipot, rosin, and benzine The lime* 
chalk, colors, and turpentine are first 
fixed and then made into a paste with the 
boiled oil. The paste is finely ground 
and mixed with the rosins previously 
dissolved in the benzine 

Preservative for Stuffed Animals — ^ 
For the exterior preservation use 

Arsenic 0 7 parts 

Alum 15 0 parts 

Water 100 0 paits 

For sprinkling the inside skin as well 
as filling bones, the following is em- 
ployed 

Camphor 2 parts 

Insect powdci 2 parts 

Black peppei 1 part 

Flowers of sulphui 4 parts 

Alum 3 parts 

Calcined soda 3 parts 

Tobacco powder 3 parts 

Preservatives for Zoological and Ana- 
tomical Specimens — The preparations 
are first placed m a solution or mixture of 
Sodium fluoride 5 parts 

Formaldehyde (40 per 

cent) . 2 parts 

Water 100 parts 

After leaving this fixing liquid they 
are put m the following preservative 
solution 

Glycerine (28° B6 ) 5 parts 

Water . .10 parts 

MagncKSium chloride 1 part 

Sodium fluoride 0 2 parts 

In this liquid zoological preparations, 

I especially reptiles, retain their natural 
coloring Most anatomical preparations 
likewise remain unchanged therein 

PRESERVATIVES FOR WOOD: 

See Wood, 

Preserving 

Canmng. — There should be no trou- 
ble m having canned fruit keep well if, 
perfect or ‘‘chemical cleanliness’^ is ob-,, 
served in regard to jars, lids, etc , and ik ^ 
the fruit or vegetables are in good order^ ^ 
not overripe or beginning to fermeoii 
1 where bruised or crushed Fruit w4|^| 
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never come out of jars better than it goes 
m It IS better to put up a little fruit at a 
time when it is just ripe than to wait for a 
large amount to ripen, when the first 
may be overripe and fermenting and 
likely to spoil the whole lot Use only 
the finest flavored fruit 

Have everything ready before begin- 
ning canning. Put water in each jar, 
fit on rubbeis and tops, and invert the 
jar on the table If any water oozes 
out try another top and rubber until 
sure the jar is air-tight Wash jars and 
tops, put them in cold water and bnn^ 
to a boil When the fruit is cooked 
ready take a jar from the boiling water, 
set it on a damp cloth laid in a soup 
plate, dip a rubber in boiling water, and 
fit it on firmly Fill the jar to over- 
flowing, wipe the brim, screw on the top, 
and turn it upside down on a table If 
any syrup oozes out empty the jar back 
into the kettle and fit on a tighter rub- 
ber. Let it stand upside down till cold, 
"Wipe clean, wrap in thick paper, and 
ke^ in a cool, dry place 

These general directions are for all 
fruits and vegetables that are cooked 
before putting m the jars Fruit keeps 
its shape better if cooked in the jars, 
which should be prepared as above, the 
fruit carefully looked over and filled into 
the jars If a juicy fruit, like black- 
berries or raspberries, put the sugar m 
with it in alternate layers For cherries 
the amount of sugar depends on the 
acidity of the fruit and is best made mto 
a syrup with a little water and poured 
down through them Peaches and pears 
after paring, are packed into the jars and 
a syrup of about a quarter of a pound 
of sugar to a pound of fruit poured over 
them Most fruits need to be cooked 
from 10 to 15 minutes after the water 
around them begins to boil. 

Red raspberries ought not to be boiled 
Put them mto jars as gently as possible; 
they are the tenderest of all fruits and 
will bear the slightest handling Drop 
them in loosely, fold a saucer into a 
clean cloth, and lay over the top, set on a 
perforated board m a boiler, pour water 
to two-thirds, cover and set over a slow 
fire. As the fruit settles add more until 
fuU. When it is cooked soft lift the jar 
out and fill to the top with boiling syrup 
of equal parts of sugar and water, and 
seal 

Do not can all the fruit, for jams and 
jellies are a welcome change and also 
easier to keep Raspberries and cur- 
rants mixed make delicious jam Use 
the juice pf a third as many currants and 
f of a pound of sugar to a pound of fruit. 


The flavor of all kinds of fruit is injured 
by cooking it long with the sugar, so 
heat the latter in the oven and add when 
the fruit IS nearly done 

Jelly IS best made on a clear day, for 
small fruits absorb moisture, and if 
picked after a ram require longer boding, 
and every minute of unnecessary boiling 
gives jelly a less delicate color and flavor. 
When jelly is syrupy, it has been boiled 
too long, if it drops from the spoon with 
a spring, or wrmkles as you push it with 
the spoon in a saucer wide cooling, it is 
done enough Try it after 5 minutes’ 
bod Cook the fruit only until the skin 
is broken and pulp softened Strain 
without squeezing for jelly, and use the 
last juice you squeeze out for j’am. 
Measure the juice and boil uncovered, 
skimming off. For sweet fruits f of a 
pound of sugar is enough to a pint of 
juice Heat the sugar in the oven,* add 
to the boiling juice, stir till dissolved. 
When it boils up, draw to the back of the 
stove Scald tne jelly glasses, fill and 
let stand in a clean, cool place till next 
day, then cover Blackberries make 
jelly of a delicious flavor and jelly easily 
when a little underripe Currants should 
be barely ripe; the ends of the bunches 
may be rather green 

A highly prized way of canning cher- 
ries. Stone and let them stand overnight. 
In the morning pour ofl^ the juice, add 
sugar to taste, and some water if there is 
not much juice, and boil and skim till it is 
a rich syrup If the cherries are sweet a 
int of juice and J of a pint of sugar will 
e right Heat the jars, put m the un- 
cooked cherries till they are nearly fuli^ 
then pour over them the boiling syrup 
and fasten on the covers. Set the jars xn 
a washboiler, fill it with very hot water 
and let it stand all night The heat of 
the syrup and of the water will cook the 
fruit, but the flavor and color will be 
that of fresh and uncooked cherries. ^ 

Canning without Sugar. — I. — In order^ 
to preserve the jmces of frmt merely bj^^ 
sterilization, put the juice into the bottles 
in which it is to be kept, filling them very 
nearly full; place the bottles, unstop 
perea, in a kettle filled with cold water, 
so arranging them on a wooden perfor 
ated “false bottom,” or other like mn^ 
trivance, as to prevent their immediate* 
contact with the metal, thus preventing 
unequal heating and possible fracture 
Now heat the water, gradually raising 
the temperature to the boiling point, and 
maintain at that until the juice attains a 
boiling temperature, then close the bot 
ties with perfectly fitting corks, which 
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have been kept immersed in boiling 
water for a short time befoie use The 
corks should not be fastened m any way, 
for if the steiilization is not complele, 
fermentation and consequent explosion 
of the bottle might occur, unless the coik 
should be forced out The addition of 
sugar is not necessary to scciue the suc- 
cess of the operation, m fact a small pio- 
poition would have no antiseptic ellVrt 
If the ]Uice is to be used for syiup as loi 
use at the soda fountain, the best method 
IS to make a concentrated syiup at once, 
using about 2 pounds of icliued sugar 
to 1 pint of juice, dissolving by a gentle 
heat The syrup may be made by smi- 
le agitation without heat and a hnei 
avor thus results, but its keeping qual- 
ity would be unccitain 

II — Fruit juices may be prcscived by 
gentle heating and after protection fiom 
the air in sterilized containers The 
heat required is much below the boiling 
point Piofessor Mullei finds that a 
temperature of from 140® to 15S® F , 
maintained for 15 minutes, is suflicaent 
to render the fermenting agents piescul 
inactive The bottles must also be 
heated to destroy any adherent germs. 
The juices may be placed in them as ex- 
pressed and the container then placed in 
a water bath. As soon as the heating is 
finished the bottles must be sccuioly 
closed The heating process will, in 
consequence of coagulating ceitain sub- 
stances, produce tuibidity, and if c‘lcar 
liquid is required, filtration is, of com sc, 
necessary In this case it is better to 
heat the juice in bulk in a kettle, filler 
through felt, fill the bottles, and then 
heat again in the containers as in the 
first instance It is said that grape 
juice prepared m this manner has been 
round unaltered after keeping for many 
years. Various antiseptics nave been 
proposed as preservatives for fruit juices 
ancf other articles of food, but all such 
agents are objectionable both on ac- 
count of their direct action on the system 
and their effect in rendering fooci less 
digestible. While small quantities of 
such drugs occasionally taken may cxcit 
no appreciable effect, continuous use is 
liable to be more or less harmful 

CRUSHED FRXnX PRESERVING: 

Crushed Pineapples. — Secure a good 
brand of canned grated pineapple and 
drain off about one-half ot the liquor by 
placing on a strainer Add to each 

B d of pineapple 1 pound of granu- 
su^ar Place on the fire and bring 
to boiling point, stirring constantly. 
Just before removing from the fire, add 


to each gallon of pulp 1 ounce saturated 
alcoholic solution salicylic acid Put 
into air-tight jars until wanted for use 

Crushed Peach. — Take a good brand 
of canned yellow peaches, dram off 
liquor, and mb through a No 8 sieve. 
Add sugai, bring to the boiling point* 
and when ready to remove fiom fire add 
to each gallon 1 ounce saturated alcoholic 
solution of salicylic acid Put into jars 
and sc,il hermetically 

Crushed Apricots. — Piepared in similar 
manner to ciushed peach, using canned 
apiicots 

Ciushed Orange. — Secure oranges with 
a thin peel and containing plenty of 
jiiiec Kemove the outer or yellow peel 
liist, taking care not to include any of 
biller peel The outer peel may be 
used in making orange phosphate or 
tincture s^voet orange peel iVfter re- 
moving the outer peel, lemove the inner, 
bitter peel, quarter and remove the seeds 
Extract part of the juice and grind the 
pulp through an oidnuiry meat grinder 
Add siig.ir, place on the fire, and bring to 
the boiling point When ready to re- 
move, add to each gallon 1 ounce satu- 
rated alcoholic solution of salicylic acid 
and 1 ounce glycerine Put into jars 
and seal 

Crushed Cherries.— If obtainable, the 
huge, dark California cherry should be 
used Stone the cherries, and grind to a 
pulp. Add sugar, and place on the fire, 
stirring constantly Before removing, 
add to each gallon 1 ounce of the satu- 
rated solution of salicylic acid Put into 
jars and .seal. 

Dry Sugar Preserving, — The fruits 
are embedclcd in a thick layer of dry, 
powdered sugar to which they give up 
the gi eater part of the water contained 
in them At the same time, a quantity 
of sugar passes through the skins into 
the interior of the fruits. Afterwards, 
the fruits are washed once, wiped, and 
completely dried. 

Fruit Preserving. — Express the juice 
and filter at once, through two thick- 
nesses of best white Swedish paper, into 
a container that has been sterilized im- 
mediately before letting the luice run 
into it, oy boiling water The better 
plan is to take out of water m active 
ebullition at the moment you desire to 
use it Have ready some long-necked, 
8-ounce vials, which should also be kept 
m boiling water until needed. Pour the 
juice into these, leaving room m the 
upper part of the body of the vial to re- 
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coive a teaspoonful of the best olive oil I 
Poui the latter m so that it will trickle 
down the neck and form a layer on top I 
of the 3 uice, and close the neck with a ' 
wad of antiseptic cotton thrust into it m 
such manner that it does not touch the 
oil, and leaves room for the cork to be 
put m without touching it Cork and 
cap or seal the vial, and put in a cool, 
dark place, and keep standing upright 
If carried out faithfully with due atten- 
tion to cleanliness, this process will keep 
the juice in a perfectly natural condition 
for a very long time The two essentials 
are the careful and rapid filtration, and 
the complete asepticization of the con- 
tainers Another process, in use in the 
French Navy, depends upon the rapid and 
careful filtering of the juice, and the addi- 
tion of from 8 to 10 per cent of alcohol 

Raspberry Juice. — A dark j‘uice is 
obtained by adding to the crushed rasp- 
berries, before the fermentation, slight 
< 5 [uantities of sugar in layers The 
ethyl-alcohol forming during the fermen- 
tation IS said to cause a better extraction 
of the raspberry red Furthermore, 
the boiling should not be conducted on 
a naked fire, but by means of super- 
heated steam, so as to avoid formation of 
caramel Finally, the sugar used should 
be perfectly free from ultramarine and 
lime, since both impurities detract from 
the red color of the raspberries 

Spice for Fruit Compote. — This is 
greatly in demand in neighborhoods 
where many plums and pears are pre- 
served. 


* Parts 


Parts 

Lemon peel 
Cinnamon, ordi- 

15 

or 


nary 

15 

or 

50 

Star aniseed 

10 

or 

15 

Coriander 

3 

or 

100 

Carob pods 
Ginger root, 

5 

or 

200 

peeled 

2 

or 

Pimento 


or 

100 

Licorice 

Cloves, without 


or 

100 

stems 


or 

30 

Spanish peppers 


or 

2 

Oil of lemon 


or 

4 

Oil of cinnamon 


or 

2 

Oil of cloves 


or 

2 


All the solid constituents are pow- 
dered moderately fine and thoroughly 
mixed; the oils dropped in last, and 
rubbed into the powder 

Strawberries. — Carefully remove the 
stems and calyxes, place the strawber- 
ries on a sieve, and move the latter 


about in a tub of water for a few mo- 
ments, to remove any dirt clinging to 
them Dram and partially dry spon- 
taneously, then remove from the sieve 
and put into a porcelain-hned kettle 
provided with a tight cover To every 
pound of berries take a half pound of 
sugar and S ounces of water and put the 
same in a kettle over the fire. Let re- 
main until the sugar has dissolved or 
become liquid, and then pour the same, 
while still not, over the berries, co\er the 
kettle tightly and let it stand overnight 
The next morning put the kettle over the 
fire, removing the cover when the berries 
begin to boil, and let boil gently for 6 
to 8 minutes (according to the mass), 
removing all scum as it arises Remove 
from the fire, and with a perforated 
spoon or dipper take the fruit from the 
syrup, and fill into any suitable vessel 
Replace the syrup on tne fire and boil for 
about the same length of time as before, 
then pour, all hot, o\er the berries The 
next day empty out the contents of the 
vessel on a sieve, and let the berries 
dram off, remove the syrup that drains 
off, add water, put on the fire, and boil 
until you obtain a syrup which flows but 
slowly from the stirring spoon ^ At this 
point add the berries, and let boil gently 
for a few moments Flave your pre- 
serve jars as hot as possible, by putting 
them into a pot of cold water and bring- 
ing the latter to a boil, and into them fill 
the berries, hot from the kettle Cool 
down, cover with buttered paper, and 
immediately close the jars hermetically 
If corks are used, they should be pro- 
tected below with parchment paper, 
and afterwards covered with wet bladder 
stretched over the top. securely tied and 
waxed The process seems very trou- 
blesome and tedious, but all of the care 
expended is repaid by the richness and 
pureness of the flavor of the preserve, 
which maintains the odor and taste of 
the fresh berry in perfection. 

Hydrogen Peroxide as a Preservative. 
— Hydrogen peroxide is one of the best, 
least harmful, and most convenient agents 
for preserving syrups, wine, beer, cider, 
and vinegar. For this purpose flui- 
drachms of the commercial peroxide of 
hydrogen may be added to each quart of 
the article to be preserved Hydrogen 
eroxide also affords an easy test for 
acteria in water When hydrogen per- 
oxide is added to water that contains 
bacteria, these organisms decompose it, 
and consequently oxygep gas is given off. 
If the water be much contaminated the 
disengagement of gas may be quite brisk. 
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To Preserve Milk (which should be as 
fresh as possible) there should be added 
enough hydrogen peroxide to cause it to 
be completely decomposed by the en- 
zymes of the milk For this pm pose 1 3 
per cent, by volume, of a 3 per cent 
hydrogen pei oxide solution is reqimed 
The milk is well shaken and kept foi 5 
hours at 122° to 125° P in well-closed 
vessels. Upon cooling, it may keep fresh 
for about a month and also to retain its 
natural fresh taste With this piocess, 
if pure milk is used, the ordfnary disease 
germs are killed oil soon after milking 
and the milk sterilized 

Powdered Cork as a Preservative. — 
Tests have shown that powdered cork is 
Very efficacious for packing and pre- 
serving truits and vegetables A bed of 
cork IS placed at the bottom of the case, 
and the fruits or vegetables and the coik 
are then disposed in alternate layeis, 
with a final one of cork at the top Care 
should be taken to fill up the interstices, 
in order to prevent friction Fruit may 
thus be kept fresh a year, provided any 
unsound parts have been removed pre- 
liminarily. When unpacking for sale, 
It suffices to plunge the fruit into water 
Generally speaking, 50 pounds of cork go 
with 1,000 or 1,200 pounds of fruit The 
cork serves as a protection against cold, 
heat, and humidity Various fruits, 
such as grapes, mandarines, tomatoes, 
and early vegetables, are successfully 
packed in this way. 

Petrifying Wooden Objects.— 
Take equal parts of gem-salt, rock-alum, 
white vinegar, chalk and pebbles, 
powdered. Mix all together, ebullition 
will ensue. After it has ceased, thiow 
some wooden objects m this solution, and 
let then soak for five days, at the end of 
which time they will be transformed into 
petrifactions 

PRINTS, RESTORATION OP: 

See EngiaMng'* 

PRINTS, THEIR PRESERVATION: 

See Eiigra\ings 


PUFFINESS UNDER EYES: 

1 ouiKe Glyoeune 
20 giams 'F. inn in 

Apply every night hefoie letirmu: with 
a bit ot cotton, or a very soft brush 


PUMICE STONE. 

While emery is used for polishing tools, 
polishing sand for stones and glass, 
feiric oxide for fine glassware, and lime 
and felt for metals, pumice stone is more 
frequently employed for polishing softer 
objects Natural pumice stone pre- 
sents but little firmness, and the seaich 
has therefoie been made to replace the 
natural pioduct with an aitificial one 
An aitificial stone has been pioduced by 
means of sandstone and clay, designed to 
be used for a vaiiety of pui poses No 1, 
haid or soft, with coarse grain, is 
designed for leather and waterproof 
garments, and for the industries of felt 
and wool, No 2, hard and soft, of aver- 
age grain, is designed for woik in stucco 
and sculptois’ use, and for rubbing down 
wood before painting; No 3, soft, with 
fine grain, is used for polishing wood and 
tin articles, No. 4, of average hardness, 
with fine grain, is used for giving to wood 
a surface pievious to polishing with oil, 
No 5, hard, with fine grain, is employed 
for metal work and stones, especially 
lithographic stones.^ These artificial 
products are utilized in the same manner 
as the volcanic products. For giving a 
smooth suiface to wood, the operation is 
diy, but for finishing, the product is 
diluted with oil 

PUMICE-STONE SOAP: 

See Soaps. 

PUNCHES: 

See Ice Creams 

PUNCTURE CEMENT: 

See Cement 

PURPLE OF CASSIUS: 

See Gold. 

Putty 


PRINTING OILCLOTH AND LEATHER 
IN GOLD. 

See Gold 

PRINTING -OUT PAPER, HOW TO 
SENSITIZE 

See Photography, under Paper-Sen- 
sitizing Processes- 

PRtNTING-ROCLER COMPOSITIONS: 

See Roller Compositions for Printers. 


(See also Lutes, under Adhesives and 
Cements ) 

Common putty, as used bv carpenters, 
pan and glaziers, is waiting mixed 
V itii lin=ood oil to the oon«:islcnf} of 
dough. Plasterers use a fine lime moitai 
that is called^ putty. Jewelers use a tits, 
oxide for polisning, called putty powder ' 
or putz powder fSee Putz Powder, 
under Jewelers’ Polishes, under Polishes ) 
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Acid-Proof Putty.— I —Melt 1 part of 
gum elastic with 2 parts of linseed oil and 
mix with the necessary cjnantity of white 
bole by continued kneading to the desired 
consistency Hydrochloric acid and 
nitric acid do not attack this putty, it 
softens somewhat in the warm and does 
not dry readily on the surface The dry- 
ing and hardemng is effected by an admix- 
ture of i part of litharge or red lead 

II — A putty which will even resist 
boiling sulphuric acid is prepared by 
melting caoutchouc at a moderate heat, 
then adding 8 per cent of tallow, stirring 
constantly, whereupon sufficiently slaked 
lime is added until the whole has the 
consistency of soft dough. Finally 
about 20 per cent of red lead is still 
added, which causes the mass to set im- 
mediately and to harden and dry A 
solution of caoutchouc in double its 
weight of linseed oil, added by means of 
heat and with the like quantity (weight) 
of pipe clay, gives a plastic mass which 
likewise resists most acids. 

Black Putty — Mix whiting and an- 
timony sulphide, the latter finely pow- 
dered, with soluble glass This putty, it 
IS claimed, can be polished, after harden- 
ing, by means of a burnishing agate 

Durable Putty,— According to the 
^‘Gewerbeschau,^* mix a handful of burnt 
lime with 4i ounces of linseed oil, allow 
this mixture to boil down to the consist- 
ency of common putty, and dry the ex- 
tensible mass received, in a place not 
accessible to the rays of the sun When 
the putty, which has become very hard 
through the drying, is to be used, it is 
warmed Over the flame it will become 
soft and pliable, but after having been 
applied and become cold, it binds the 
various materials very firmly 

Glaziers^ Putty. — I — For puttying 
panes or looking glasses into picture 
frames a mixture prepared as follows is 
well adapted* Make a solution of gum 
elastic in benzine, strong enough so that 
a syrup-like fluid results If the solu- 
tion be too thin, wait until the benzine 
evaporates. Then grind white lead in 
linseed-oil varnish to a stiff paste and 
add the gum solution This putty may 
be used, besides the above purposes, for 
the tight puttying-in of window panes 
into their frames The putty is applied 
on the glass lap of the frames and the 
panes are firmly pressed into it The 
glass plates thereby obtain a good, firm 
support and stick to the wood, as the 
putty adheres both to the glass and to 
the wood. 


^ II — A useful putty for mirrors, etc, 
IS prepared by dissolving gummi elasti- 
cum (caoutchouc) in benzol to a syrupy 
solution, and incorporating this latter 
with a mixture of white lead and linseed 
oil to make a stiff pulp The putty 
adheres strongly to both glass and wood, 
and may therefore be applied to the 
framework of the window, mirror, etc , 
to be glazed, the glass being then 
pressed firmly on the. cementing layer 
thus formed 

Hard Putty. — This is used by carriage 

E ainters and jewelers Boil 4 pounds 
rown umber and 7 pounds linseed oil 
for 2 hours, stir in 2 ounces beeswax; 
take from the fire and mix in 5^ pounds 
chalk and 11 pounds white lead, the 
mixing must be done very thoroughly 

Painters’ Putty and Rough Stuff. — 
Gradually knead sifted dry chalk (whit- 
ing) or else rye flour, powdered white 
lead, zinc white, or lithopone white with 
good linseed-oil varnish The best 
putty IS produced from varnish with 
plenty of chalk and some zinc white. 
This mixture can be tinted with earth 
colors These oil putties must be well 
kneaded together and rather compact 
(like glaziers’ putty) 

If flour paste is boiled (this is best 
produced by scalding with hot water, 
pouring in, gradually, the rye flour 
which has been previously dissolved m a 
little cold water and stirring constantly^ 
until the proper consistency is attained) 
and dry sifted chalk and a little varnish 
are added, a good rough stuff for wood 
or iron is obtained, which can be rubbedi. 
This may also be produced from |fla- 
ziers’ oil putty by gradually kneading mto 
it flour paste and a little more sifted (iy 
chalk. 

To Soften Glaziers’ Putty. — I — Gla- 
ziers’ putty which has become hard can 
be softened with the following mixture: 
Mix carefully equal parts of crude pow- 
dered potash and freshly burnt lime and 
make it into a paste with a little water. 
This dough, to which about J part of 
soft soap IS still added, is apphed on the 
putty to be softened, but care has to be 
taken not to cover other paint, as it 
would be surely destroyed therein Af- 
ter a few hours the hardest putty will be 
softened by this caustic mass an<l can be 
removed from glass and wood. 

II — A good way to make the imtty 
soft and plastic enough in a few hours so 
that it can be taken off like fresh putty, 
is by the use of kerosene, which entirely 
dissolves the linseed oil of the putty. 
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transformed into rosin, and quickly pen- 
etrates it. 

Substitute for Putty. — A cheap and 
eUcctive substitute for putty to stop 
cracks in woodwork is made by soaking? 
newspapers in a paste made by boilinj 2 : 
a pound of flour in 3 quai ts of water, and 
aading a tcaspoonful of alum This 
mixture should be of about the same 
consistency as putty, and should be 
forced into the cracks with a blunt knilc 
It will harden, like papier rnache, and 
when dry may be painted or stained to 
match the boards, when it will be almost 
imperceptible. 

Waterproof Putties.— — Grind pow- 
dered i\hilc lead or minium (red lead) 
with thick linsced-oil vainish to a stiff 
paste^ This putty is used extensively 
for tightening wrought-iion gas pipes, 
for ti^tenmg rivet seams on gas mcteis, 
hot- water furnaces, cast-iron flange pipes 
for hot-water heating, etc The putty 
made with minium dues very slowl) , but 
becomes tight even before it is quite 
hard, and holds very firmly after solidifi- 
cation. Sometimes a little ground gyp- 
sum is added to it 

The two following putties are cheaper 
than the above - mentioned red load 
putty: II — One pait white lead, 1 part 
manganese, one pari white pipe clay, 
prepared with linseed-oil varnish 

III — Two parts red lead, 5 parts 
white lead,^ 4 parts clay, ground in or 
prepared with Iinsecd-oii varnish 

IV, — Excellent putty, which has been 
found invaluable where waterproof 
closing and permanent adhesion aie 
desired, is made from litharge and 
glycerine. The litharge must be finely 
pulverized and the glycerine very concen- 
trated, thickly liquid, and clear as watci 
Both substances are mixed into a viscid, 
thickly liquid pulp The pegs of kero- 
sene lamps, for instance, can be fixed m 
so firmly with this putty that they can only 
be removed by chiseling it out For put- 
tying in the glass panes of aquariums it 
is equally valuable. As it can withstand 
higher temperatures it may be success- 
fuily used for fixing tools, cuihng irons, 
forks, etc , in the wooden handles The 
thickish putty mass is rubbed into the 
hole, and the part to be fixed is lascTted 
As this putty hardens very quickly it 
cannot be prepared in large quantities, 
and only enough for immediate use must 
be compounded in each case. 

V. — Five parts of hydraulic lime, 0 $ 
parts of tar, 0 3 parts of rosin, 1 part of horn 
water (the de^o^on resulting from boil- 


ing horn m water and decanting the lat- 
ter) The materials are to be mixed and 
boiled After cooling, the putty is ready 
for use This is an excellent cement for 
glass, and may be used also for reservoirs 
and any vessels for holding water, to ce- 
ment the cracks, also foi many other 
pui poses It will not give way, and is 
equally good for glass, wood, and metal 

VI — This is especially recommended 
for boiler leaks. JVlix well together 6 
parts of powdered giaphite, 3 parts of 
slaked lime, 8 parts ol heavy spar 
(barytes), and 8 parts of thick Imsced-oil 
varnish, and apply m the oidiuary way 
to the spots 

PUTTY FOR ATTACHING SIGN-LET- 
TERS TO GLASS 

See Adhesives, under Sign-Letter Ce- 
ments 

PUTTY^ TO REMOVE 

See Cleaning Prepaiations and Meth- 
ods 

PUTZ POMADE* 

Sec Cleaning Preparations and Meth- 
ods, 

PYKOGALLIC ACID: 

See Photography 

PYROGALLIC ACID STAINS, TO RE- 
MOVE, FROM THE SKIN* 

See Cleaning Picparations and Meth- 
ods and Photogiaphy 

PYROCATECHIN DEVELOPER: 

See Photography 

Pyrotechnics 

FIREWORKS. 

The c!uef chemical process is, of 
course, oxidation Oxidation may be 
produced by the atmosphere, but in many 
cases this is not enough, and then the 
pyrotechnist must employ his knowledge 
oi chemistry in selecting oxidizing agents. 

The chief of these oxidizing agents are 
cdilorates and nitrates, the eflcct of which 
IS to promote the continuance of com- 
bustion when it is once started They 
are specially useful, owing to their solid 
non-nygroscopic nature Then ingredi- 
ents are needed to prevent the too speedy 
action of the oxidizing agents, to regulate 
the process of combustion, such as 
calomel, sand, and sulphate of potash 
Thirdly, there arc the active ingredients 
that produce the desired effect, prominent 
among which aie substances that in 
contact with flame impart some special 
color to it Brilliancy and brightness 
are imparted by steel, zinc, and copper 
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filings Otlier substances employed are 
lampblack with gunpowder, and, for 
theatre purposes, lycopodium 

Fireworks may be classified under 
four heads, viz 

1 Single fireworks 

2 Terrestrial fireworks, which are 
placed upon the ground and the fire 
issues direct from the surface 

3 Atmospheric fireworks, which begin 
their display in the air 

4 Aquatic fireworks, in which oxida- 
tion IS so intense that they produce a 
flame under water. 

Rockets. — First and foremost among 
atmospheric fireworks are rockets, made 
in different sizes, each requiring a slightly 
different percentage composition A good 


formula is 

Sulphur 1 part 

Canion, wood 2 parts 

Niter. 4 parts 

Meal powder 1 part 


Meal powder is a fine black or brown 
dust, which acts as a diluent 

Roman Candles — Roman candles are 
somewhat after the same principle An 
average formula is 

Sulphur 4 parts 

Carbon 3 parts 

Niter 8 parts 

Pm Wheels. — These are also similar 
in composition to the preceding The 
formula for the basis is 

Sulphur 5 parts 

Niter 9 parts 

Meal powder 15 parts 

Color as desired. 

Bengal Lights. — Bengal lights have 
the disadvantage of being poisonous 
A typical preparation can be made ac- 
cording to this formula 


Realgar 1 part 

Black antimony 5 parts 

Red lead 1 part 

Sulphur 3 parts 

Niter . 14 parts 


COLORED FIRES. 

The compounds should be ignited in a 
small pill box resting on a plate All the 
ingredients must be dried and powdered 
separately, and then lightly mixed on a 
sheet of paper Always bear in mind 
that sulpnur and chlorate of potassium 
explode violently if rubbed together 

Smokeless Vari-Colored Fire.-yFirst 
take barytes or strontium, and bring to 
a glowing heat in a suitable dish, remove 
from the fire, and add the shellac The 
latter (unpowdered) will melt at once. 


and can then be intimately mixed with 
the barytes or strontium by means of a 
spatula After cooling, pulverize One 
may also add about per cent of pow- 
dered magnesium to mcrease the effect 
Take for instance 4 parts of barytes or 
strontium and 1 part of shellac 

The following salts, if finely powdered 
and burned in an iron ladle with a little 
spirits, will communicate to the flame 
their pecuhar colors 

Potassium nitrate or sodium chlorate, 
yellow 

Potassium chlorate, violet. 

Calcium chloride, orange 
Strontium nitrate, red 
Barium nitrate, apple green. 

Copper nitrate, emerald green. 

Borax, green. 

Lithium chloride, purple 
The colored fires are used largely in the 
production of various theatrical effects. 


Blue Fire. — 

— Ter- sulphuret of 


antimony. 

1 part 

Sulphur 

2 parts 

Nitrate of potassium 

6 parts 

II. — Sulphur . 

15 parts 

Potassium sulphate 
Ammonio-cupn c 

15 parts 

sulphate 

15 parts 

Potassium nitrate. 

27 parts 

Potassium chlorate 

28 parts 

III — Chlorate of potash 

8 parts 

Calomel 

4 parts 

Copper sulphate 
Shellac 

5 parts 
3 parts 

IV. — Ore pigment 

2 parts 

Charcoal 

3 parts 

Potassium chloride 

5 parts 

Sulphur 

13 parts 

Potassium nitrate 

77 parts 

V. — Potassium chlorate 
Copper chlorate 
Alcohol 

10 parts 
20 parts 
20 parts 

Water 

100 parts 

VI. — Copper chlorate 

100 parts 

Copper nitrate 

50 parts 

Barium chlorate 

25 parts 

Potassium chlorate 

100 parts 

Alcohol 

500 parts 

Water .1,000 parts 

Green. — 

I — Barium chlorate 

20 parts 

Alcohol 

20 parts 

Water 

100 parts 

II. — Barium nitrate 

10 parts 

Potassium chlorate 

* 10 parts 

Alcohol . 

20 parts 

Water 

100 parts 
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III. — Shellac , . . 5 parts 

Barium nitrate . li parts 

Pound after cooling, and add 

Barium chlorate, St to 5 per cent 

Red.>^ 

I — Shellac ^ 5 parts 

Strontium nitrate 1 to 1 S parts 
Preparation asm green fire In damp 
weather add 2 to 4 per cent of potassium 
chlorate to the red flame, the latter 
causes a little more smoke 


11. — Strontium nitrate 

20 parts 

Potassium chlorate 

10 parts 

Alcohol 

20 parts 

Water .... 

100 parts 

Yellow.-- 

I. — Sulphur 

16 parts 

Dried carbonate of 

soda 

23 parts 

Chlorate of potas- 

sium 

61 parts 

11. — Sodium chlorate 

20 parts 

Potassium oxalate 

10 parts 

Alcohol 

20 parts 

Water 

100 parts 

Violet. — 

1, — Strontium chlorate. 

15 parts 

Copper chlorate 

15 parts 

Potassium chlorate 

15 parts 

Alcohol 

50 parts 

Water 

100 parts 

II. — Potassium chlorate 

20 paits 

Strontium chlorate. 

20 paits 

Copper chlorate . 
Alcohol 

10 parts 

50 parts 

Water 

100 parts 

Lilac. — 

Potassium chlorate 

20 parts 

Copper chlorate^ 

10 parts 

Strontium chloride. 

10 parts 

Alcohol . 

50 parts 

Water 

100 parts 

Mauve — 

Chlorate of potash 

28 parts 

Calomel 

12 parts 

Shellac 

4 parts 

StionUiiin Till rale 

4 parts 

Cupiic -.iiliihate . . 

2 parts 

Fat . . . 

1 part 

Purple. — 

Copper sulphide. . 
Calomel 

8 parts 

7 parts 

Sulphur 

2 parts 

Chlorate of potash. 

16 parts 

White. — 

L** — Gunpowder 

16 parts 

^ Sulphur 

22 parts 

Nitrate of potassium 

64 parts 


II — Potassium nitrate 30 parts 
Sulphur . 10 parts 

Antimony sulphide 

(black) 5 parts 

Flour 3 parts 

Powdered camphor 3 parts 

III — Charcoal 1 part 

Sulphui 11 parts 

Potassium sulphide 38 parts 

IV — Stearme, 1 part 

Barium carbonate 1 part 
Milk sugar 4 parts 

Potassium mtiate . 4 parts 

Potassium chlorate 12 parts 


As a general rule, a corresponding 
quantity of shellac may be taken instead 
of the sulphur for insuie file works 
The directions for using these solu- 
tions are simply to imbibe bibulous pa- 
pers m them, then carefully dry and roll ^ 
tightly into rolls of suitable length, accord- 
ing to the length of time they are to burn. 

Fuses. — For fuses or igniting papers, 
the following is used* 

Potassium nitrate. 2 parts 
Lead acetate 40 parts 

Water 100 parts 

Mix and dissolve, and in the solution 
place unsized paper, raise to nearly a boil 
and keep at this temperature for 20 
minutes If the paper is to be “slow,’* 
it may now be taken out, dried, cut into 
stiips, and rolled If to be “faster,” the 
heat IS to be contmued longer, according 
to the quickness desired Care must be 
taken to avoid boiling, which might dis- 
integrate the papci'. 

In preparing these papers, every pre- 
caution against fire should be taken, and 
their pioparation in the shop or house 
should not be thought of In making 
the solutions, cLc., where heat is neces- 
sary, the water bath should invariably 
be used. 

PYROTECHNIC IVfAGIC. 

rCaution. — When about to place any 
lighted material m the mouth be sure' 
that the mouth is well coated with saliva, 
and that you are exhaling the breath con- 
tinuously, with greater or less force, 
according to the amount of heat you can 
bear. 

If the lighted material shows a ten- 
dency to burn the mouth, do not attempt 
to drag it out quiMy, but simply shut the' 
lips tight, ana breathe through the nose, 
and the fire must go out instantly 
In the Human Gas Trick, where 
flame 10 to 15 inches long is blown fromV 
the mouth, be careful after lighting the , 
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gas, to continue to exhale the breath 
When you desire the gas to go out, sim- 
ply shut the lips tight and hold the 
breath for a few seconds In this trick, 
until the gas is well out, any inhalation 
is likely to be attended with the most 
serious results 

The several cautions above given may 
be examined with a lighted match, first 
removing, after lighting the match, any 
brimstone or phosphorus from its end ] 


To Fire Paper, etc , by Breathing on 
it. — This secret seems little known to | 
con 3 urers. Pay particular attention to ' 
the caution concerning phosphorus at 
the head of this article, and the caution 
respecting the dangerous nature of the 
prepared fluid given 

Half fill a half-ounce bottle with car- 
bon disulphide, and drop in 1 or 2 frag- 
ments of phosphorus, each the size of a 
pea, which will quickly dissolve Shake 
up the liquid, and pour out a small tea- 
^oonful onto a piece of blotting paper 
The carbon disulphide will quickly evap- 
orate, leaving a film of phosphorus on 
the paper, which will quickly emit fumes 
and burst into flame The once-popu- 
lar term Fenian fire was derived from 
the supposed use of this liquid by the 
Fenians for the purpose of setting fire to 
houses by throwing a bottle down a 
chimney or through a window, the bottle 
to break and its contents to speedily set 
fire to the place. 

For the purpose of experiment this 
liquid should only be prepared in small 
quantities as above, and any left over 
ahould be poured away onto the soil in 
the open air, so as to obviate the risk of 
fire. Thin paper may be fired in a sim- 
ilar manner with the acid bulbs and 
powder already mentioned The pow- 
der should be formed into a paste, laid on 
the paper, and allowed to dry Then the 
acid bulb is pasted over the powder 


Burning Brimstone. — Wrap cotton 
around two small pieces of brimstone 
and wet it with gasoline, take between the 
fingers, squeezing the surplus liquid out, 
light it with a candle, throw back the 
head well, and put it on the tongue blaz- 
ing Blow fire from mouth, and observe 
that a freshly blown-out candle may be 
lighted from the flame, which makes_it 
more effective After lighting candle 
che^ up brimstone and pretend to swallow. 


Blazmg Sponge Trick — Take ^ or 3 
small sponges, place them in a ladle, 
pour just enough oil or gasoline over 
them to wet them Be very careful not 
to have enough oil on them to cause them 

20 


to drip Set fire to the sponges and take 
one of them up with the tongs, and throw 
the head back and drop the blazing 
sponge in the mouth, expelling the 
breath all the time. Now close your 
mouth quickly; this cuts off the air from 
the flame and it immediately goes out 
Be careful not to drop the sponge on the 
face or chin Remove sponge under 
cover of a handkerchief before placing 
the second one in the mouth. 

Burmng Sealing Wax. — Take a stick 
of common sealing wax in one hand and 
a candle in the other, melt the wax over 
the candle, and put on your tongue while 
blazing The moisture of the mouth 
cools it almost instantly. Care should 
be taken not to get any on the lips, chin, 
or hands. 

Demon Bowls of Fire. — The performer 
has three dj-inch brass bowls on a table, 
and openly pours ordinary clean water 
(may be drunk) into bowls, until each is 
about half full. Then by simply passing 
the hand over bowls they each take fire 
and produce a flame to 20 inches high 

Each bowl contains about 2 tea- 
spoonfuls of ether, upon which is placed 
a small piece of the metal potassium, 

I about the size of a pea If the ether be 
I pure the potassium will not be acted 
I upon, when the water is poured into 
I the bowl the ether and potassium float 
1 up, the latter acting vigorously on the 
water, evolving hydrogen and setting fire 
thereto, and to the ether as well. ^ ^ 

The water may be poured into the 
bowl and lighted at command In this 
case the potassium and ether are kept 
separated in the bowl, the former in*a 
little cup on one side, and the latter in 
the body of the bowl^ The water is 
poured in, and on rocking the bowl it ^ 
caused to wash mto the little cup, the 
potassium floats up, and the fire is pro- 
duced 

N B — The above tricks are not safe 
in any but specially made bowls, i e., 
bowls with the wide flange round edge to 
prevent the accidental spilling of any 
portion of the burmng ether 

The Burning Banana. — Place sonje 
alcohol in a lacBe and set fire to it Dip 
a banana m the blazmg alcohol and eat 
It while It IS blazing As soon as it is 
placed in the mouth the fire goes out 

Sparks from the Finger Tips. — Take a 
smil piece of tin about 4 inch wide and 
inches lo^^ Bend this in the shape 
of a ring- To the center of this piece 
solder another small piece of tin bent in 
I the shape of a letter U; between the 
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ends of tins U place a small piece of wax 

tape about* inch Ions h n 

simill rubber tubing about 2 feet in length li 
and to one end ot this attach a hollow t 
rubbei ball, which you must partly hU 
with iron filings Bacc the i Aber baU t 
containing the iron filings under the ai m c 

and pass the lubber tube down throuRh s 
the sleeve of the coat to the palm of the c 
hand; now place the tin ring upon the i 
middle finger, with the wax taper msidc 
of the hand Light this taper y j 
pressing the arm down sharply on the j 
Rubber ball, the force of the air wdl <ir*ve . 
some of the iron filings through the lub- ^ 
her tube and out through the flame of the , 
burning taper, when they will ^ ' 

cause a beautiful shower of sparks to ap- 
pear to ram from the finger tips 

To Take Boiling Lead m the 
The metal used, while not unlike lead m 
appearance, is not the ordinary njetal, 
but is leally an alloy composed of the 
following substances 

Bismuth 8 parts 

Lead ^ P^'rt® 

Tia ^ ‘piivts 

‘ To prepare it, first melt the lead in a 
crucible, th a add the bismuth and finally 
the tin, and sur well f.Pjy® 

of tobacco pipe stem This fusible 
metal” will melt in boiling water, and a 
teaspoon cast from the alloy will melt if 
very hot water be poured into 
boiling water be stirred with it iJ: tne 
water%e not quite boiling, as is pretty 
sure to be the case if tea from a teapot is 
used, in all probability the heat will be 
insufficient to melt the spoon But by 
melting the alloy and adding to it a small 

ordinary temperature, will melt in water 
very mtich below the hothng point. 
Another variety of easily fusible alloy is 
made by melting together | 

Bismuth. 7 to 8 parts 

Lead 4 P^-^ts 

rpjjj a parts 

Cadmium . 1 to ^ parts 

This mixture melts at 158°, that given 
above at S08° F, 

Either one of the several alloys above 
given will contain considerably less heat 
than lead, and in consequence be the 
more suitable for the purposes of a Fire 

King.” . , 

men a body is melted it is raised to a 
certain temperature and then gets no 
hotter, not even if the fire be increased — 
all the extra heat goes to melt the re- 
l^mainder of the substance 


Second Method — This is done with a 
ladle constructed similarly to the tin cup 
in a pi evious trick The lead, genuine in 
this case, is, apparently, drunk from the 
ladle, which is then tilted, that it may 
be seen to be empty The lead is con- 
cealed in the secret interior of the ladle, 
and a solid piece of lead is m conclusion 
dropped from the mouth, as congealed 
metal 

To Eat Burning Coals.— In the first 
place make a good charcoal fire in the 
furnace Just before commenemfr the 
act throw in three or four pieces of soft 
pine When burnt to a coal one cannot 
tell the difference between this and char- 
coal, except by sticking a fork into it 
This will not burn in the least, while the 
crcnuine charcoal will You can stick 
your fork into these coals without any 
difficulty, but the charcoal is brittle and 
hard, it breaks before the fork goes into 
it. 

Cham of Fire.— Take a piece of candle 
wick 8 or 10 inches long, saturated with 
kerosene oil, squeeze out surplus oil. 
Take hold ot one end with your file tongs, 
light by furnace, throw back your head, 
and lower it into your mouth while ea;- 
hahng the breath freely When all m, 
close your lips and remove m handker- 

^^Note — Have a good hold of the end 
with the tongs, for if it should fall it would 
probably inflict a serious burn; for this 
^ reason also no burning oil must drop 
, from the cotton. 


Bitmg Off Red-Hot Iron.— Take a 
piece of hoop iron about 2 feet long, 
place it m a vise and bend it backwards 
and forwards, about an inch f ® 

end, until it is nearly broken oft rut 
this m a furnace until it becomes red hot, 
then take it in your right hand, grasp tne 
broken end m your teeth, being careful 
not to let It touch your lips or your 
tongue, make a “face’’ as though it was 
terribly hard to bite off, and e ® 
broken end drop from between your teeth 
into a pail of water (which you should 
always have at hand in case of fii®)> 
when the hissing will induce th® belief 
that the portion bitten oft is still red 
hot”— it may be, for that ^^^^ter, if the 
iron be nearly broken off m the first place 
and if you have good teeth and are not 
afraid to injure them. 

Water Stirred Yellow, Scarlet, «d 
Colorless.— Obtain a glass tube with one 

end hermetically sealed and drawn into a 

fine point that will break easily Into an 
1 ale glass put a solution of mercury hi- 
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cHoride (corrosive sublimate, a deadly 
poison) and into the tube a strong solu- 
tion of potassium iodide so adjusted in 
strength that it will redissolve the scarlet 
precipitate formed by the union of the 
two liquids While stirring the solution 
in the glass the bottom of the tube (ap- 
parently a glass rod) is broken and a 
small portion of its contents allowed to 
escape, which produces a beautiful scar- 
let The balance of the fluid in the tube 
is retained there by simply keying the 
thumb on the open top end Continue 
the stirring, allowung the balance of the 
contents ot the tube to escape, and the 
scarlet fluid again becomes colorless 
Before the scarlet appears the liquid is 
yellow 

To heighten the effect, another ale 
glass, containing only clean water and a 
solid glass stirring-rod, may be handed 
to one of the company, with instructions 
to do the same as the performer, the 
result IS amusing 

QUICK-WATER: 

See Alloys 

QUILTS, TO CLEAR: 

See Cleaning Preparations and Meth- 
ods 

QUINCE EXTRACT: 

See Essences and Extracts 

RAGS FOR CLEANING AND POLISH- 
ING: 

See Cleaning Preparations and Meth- 
ods 


RASPBERRYADE POWDER: 

See Salts, Effervescent. 

RASPBERRY SYRUP: 

See Essences and Extracts. 

Rat Poisons 

(See also Turpentine ) 

Poisons for rats may be divided into 
two classes, quick and slow Potassium 
cyanide and strychnine belong to the 
first, and phosphorus and arsenic to the 
second Both should be kept away 
from children, dogs, and cats, and this is 
best done by putting them in places too 
narrow for anything larger than a rat to 
squeeze into. If the poison is too quick, 
the effect of it is visible to the same rats 
which saw the cause, and those which 
have not eaten of the bait will leave it 
alone. On the other hand, if it is too 
slow, the poisoned rat may spread it to 


edible things in the pantry, by vomiting. 
Slow poisons generally cause the rat to 
seek water, and when they are used 
water should not be left about promis- 
cuously 

The substances most useful as rat 
poisons, and which are without danger 
to the larger domestic animals, are pias- 
ter of Pans and fresh squills Less dan- 
gerous than strychnme and arsenic are 
the baryta preparations, of which the 
most valuable is barium carbonate. 
Like plaster of Pans, this substance, 
when used for the purpose, must be 
mixed with sugar and meal, or flour, and 
as a decoy some strong-smeilmg cheese 
should be added In closed places there 
should be left vessels containing water 
easily accessible to the creatures 

One advantage over these substances 
possessed by the squill is that it is greed- 
ily eaten by rats and mice. When it is 
used, however, the same precaution as 
to water, noted above, is necessary, a 
circumstance too frequently forgotten. 
In preparing the squill for tins purpose, 
by the addition of bacon, or fat meat of 
any kind, the use of a decoy like cheese 
is unnecessary, as the fats are suffi- 
ciently appetizing to the rodents It is 
to be noted that only fresh squills should 
be used for this purpose, as in keeping 
the bulb the poisonous principle is de- 
stroyed, or, at least, is so modified as to 
seriously mjure its value 

Squill Poisons. — The preparation of 
the squill as a rat poison can be effected 
in several different ways. Usually, af- 
ter the removal of the outer peel, the 
bulb is cut up into little slices and mixed 
with milk and flour, these are stirred 
into a dough or paste, which, with bits 
of bacon rind, is put into the oven and 
baked. Another plan is to grate the 
squill on a grater and mingle the gre.ling'* 
with mashed, boiled, or roa>ted potato 
This method of preparing them necessi- 
tates the immediate use of the poison. 
The following is, however, a stable prep^ 
aration that keeps well: 

I — Hog’s lard . 500 grams 

Acid salicylic . . 5 grams 

Squill . . 1 bulb 

Beef suet . 50 to 1 00 grams 

Barium carbon- 
ate . 500 grams 

Solution of am- 
monium cop- 
per acetate, 20 

per cent 50 grams 

Cut or grate the squill into very small 
pieces, and fry it in the lard and suet 
til it has acquired a dark-brown color and 
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the fats have taken up the characteristic 
squill odoi; then to the mes« add the 
other substances, and stir well together, 
II. — Squill, bruised ^ 4 ounces 

Bacon, chopped fine 6 ounces 
Mour 01 meal, enough 
Water, enough 

Make into a still* mass, divide into 
small cakes, and bake 

Phosphorus Poisons. — Next to the 
squill in value as a poison comes phos- 
phorus ill the shape of an elcctuaiy, or 
m pills. For readily prepaiing the 
electuary, when needed Ox ordered, it is 
a good plan to keep on hand a phos- 
phorated syrup made as follows 

To ^00 parts of simple syrup, m a 
strong flask, add 50 pa its of phosphorus 
and 10 parts of laic powdei, place the 
container in a suitable vessel and sui- 
round it with water heated to 120° to 
1S0° F., and let it stand until the phos- 
phorus is melted Now, cork the flask 
well, tie down the coik, and agitate until 
the mii^iure is completely cold As a 
measure of precaution, the flask should 
be wrapped with a cloth 

To make the poison take 50 parts of 
rye flour and mix with it 10 parts of pow- 
dered sugar. To the mixture add about 
40 parts of water and from 30 to 40 parts 
of the phosphorated syrup, and mix the 
mass thoroughly 

While it is best to make the phosphor- 
ated syrup fresh every time that it is 
required, a stable syrup can be made as 
follows: 

Heat together very caiefully in a water 
bath 5 parts of phosohonus, 3 parts of 
sublimed sulphur, and 30 paits oi water, 
until ' the phosphorus is completely 
melted and taken up, tlieii add 30 parts 
of wheat flour and 0 parts of ground 
mustard seed, and work up, with the ad- 
dition of warm water from time to time, 
if necessary, into a ^ stiff paste, finally 
adding and working in from 1 to 2 parts 
of oil of anise 

Borax in powder, it may be not iced, 
is also useful as a preservative of phos- 
phorated paste or the electuary. 

Miihsam gives the following formula 
for an electuary of phosphorus for this 
purpose: 

X-^Phosphorus, granu- 
lated. , . 1 part 

Rye flour . 30 parts 

Simple syrup , 10 parts 

Mustard seed, pow- 
dered , . . , 1 part 

Sublimed sulphur . 1 part 

Water , ... 10 parts 

^ Proceed as indicated above 


Hager’s ^ formula for “Phosphorus 
globules” is as follows. 

II. — Phosphorus, amor- 
phous 10 parts 

Glycerine 20 parts 

Linseed, powdered 100 parts 
Meat extiact 10 parts 

Quark, recently coagulated, quan- 
tity sufhcient 

Mix', and make a mass, and divide 
into 200 globules, weighing about 15 
grains each Roll in wheat flour, in 
which a little powdered sugar has been 
mixed 

Phosphorus elcctuaiy, made as indi- 
cated above, may be smeared upon bits 
of fried bacon, which should be tacked 
firmly to a bit of board or to the floor 
It IS essential that either flour or sugar, 
or both, be strewn over the surface of 
th^hosphorus 

Tile most convenient in practice, on 
the whole, arc the phosphorus globules, 
either made after Hager’s formula, or, 
more readily, by adding rye flour and 
sugar to the electuary and working up 
to a pill ma.ss, or barium carbonate and 
plaster may be added 

Arsenical Poisons. — The following are 
some of the formulas given by Hager for 
preparing globules, or pills, of arsenic* 

I — Arsenic, while, pow- 
dered ^ 100 parts 

< Soot from the kitch- 
en ^ 5 parts 

Oil of anise 1 part 

Lard, sufUcient. 

Wheat flour, suflicient 

Make into 400 globules 

II —Beef suet . . . 500 parts 

Rye flour . .. .500 parts 

Arsciue, white, pow- 
dered . . . 50 parts 

Ultramarine 10 paits 

Oil of anise 1 part 

Melt the suet, and add to the flour, 

mix in the other ingiedients, and work up 
while hot, beating the mass with a roller. 
Make 1,000 globules 

Strychnine Poisons. — The strychnine 
preparations are also valuable m the 
destruction of rats and mice. The first 
of these in point of usefulness is strych- 
nine-wheat, or '.tr\ ( hnino-oxd- (Strych- 
ninweizen or ?hychn]nlmUi), in the pro- 
portion of 1 part of strychnine to 100 or 
150 parts of wheat or oat flour, prejjared 
by dfissolving 1 part of strychnine in 40 
to 50 parts of hot water, mixing well up 
with the flour, and drying m the water 
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bath. Strychnine may also be used on j 
fresh or salted meat, sausage, etc , by 
insertion of the powder, or the heads of 
fried hsh are opened and the powder 
strewn on the inside The latter is an 
especially deadly method, since the odor 
of the fish acts as a powerful lure, as also 
do the bits of bacon or other fats used in 
frying fish Strong cheese is also a good 
vehicle for strychnine, acting as a power- 
ful lure for the rodents 


Strychnine sulph 

1 drachm 

Sugar milk 

3 drachms 

Prussian blue 

5 grains 

Sugar 

1 ounce 

Oat flour 

1 ounce 

Nux Vomica Poison. — 

Oatmeal 

1 pound 

Powdered nux vomica 

1 ounce 

Oil of anise 

5 drops 

Tincture of asafetida 

5 drops 

Barium Poison. — 

Barium carbonate 

4 ounces 

Sugar 

6 ounces 

Oatmeal 

6 ounces 

Oil of anise 

4 drops 

Oil of caraway 

4 drops 

RAZOR PAPER: 

See Paper 

RAZOR PASTES: 

See also Pastes 


The razor pastes, razor creams, etc , 
on the market, have for their cutting, or i 
sharpening, agent lewelers’ rouge, or | 
rouge and emery When emery is used I 
it should be ground to an impalpable 
powder and levigated 

X — The simplest formula is a mixture 
in equal parts of rouge and emery pow- 
der, rubbed up with spermaceti ointment 
Coke IS also used as a cutting agent 
Suet, prepared lard, in fact, any greasy 
or soapy substance, will answer for the 
vehicle 

II —Melt 1,000 parts of beef tallow 
and pour 250 parts of oil to it. To this 
mixture, which is uniformly combined 
by thorough stirring, add in the same 
manner 150 parts of washed emery, 100 
parts of tin ashes, and 50 parts of iron 
oxide 'The stirring of these ingredients 
must be continued until the mass is cool, 
as otherwise they would be unevenly 
distributed. The leather of the strop 
should be rubbed with this grease, ap- 
plying only small quantities at a time, 
feis renders it possible to^ produce a 
very uniform coating, since little quanti- 
ties penetrate the fibers of the leather 
more easily 


III — Tin putty (tin 

ashes) 2 parts 

Colcothar 2 parts 

Forged iron scales 

or filings 1 part 

Pure levantine hon- 
ing stone finely 
powdered 7 parts 

Beef suet 3 parts 

All the ingredients with the exception 
of the suet should be finely powdered. 
The suet is melted, the mgreaients poured 
m, and the whole thoroughly mixed to 
form a doughy mass 

IV 


•Colcothar 

parts 

Pumice stone 

parts 

Graphite 

4| parts 

Bloodstone (red 


hematite) 

2 parts 

Iron filings 

1 part 


These ingredients are finely powdered, 
washed, and mixed with the following* 

Grafting wax 2 parts 

Soap 2 parts 

Lard 2 parts 

Olive oil 2 parts 

Naturally the fatty ingredients are to 
be heated before the solid substances are 
commingled with them 

The side of the blade to be polished 
should be treated with the following 
compositions. 

a Tin ashes (tm putty) rubbed down 
to a fine powder on a honing stone and 
mixed with axle grease 

h Washed graphite mingled witb 
olive oil. 

REDUCER TO MAKE BUST 
SMALLER AND FIRMERi 

50 eraras Lanolin 

50 grams Vaselme ^ i ^ * 

20 drops Tincture of Baizoln ' ^ " 
Mixed with water in which 10 gmm 
of iodide of potassium has been, 
salved * 

BEFRIGERANTS. 

I — Potassium nitrate^ 

Ammonium chloride 
Water 


II — Potassium nitrate^ 
Ammonium chloride 
Sodium sulphate 
Water 

III — Ammonia nitrate 
Water 

I Y , — Sodium sulphate 

Dilute hyaro chloric 
acid -• 


2 pounds 
2 pounds 
5 pints 

21 pounds * 
2i pounds 
4 j pounds 
9 pifitsi» 

4f pounds , 

4 pints 

8 parts 

5 parts 
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V. — Snow ... 1 part 

Water. . 1 part 

Sulphuric acid 4 parts 

VI. — Snow 3 parts 

Calcium chloride. 4 parts 


Refrigeration 

A simple chemical refrigerant -wliicli 
is efiicient and at the same time low m 
cost IS the following: 

Prepare a ten per cent dilution of 
sulphuric acid m watei Place this in 
a wooden or stone ,pig and allow to 
cool Add a handful of Glauber’s salts 
for each quart of solution The temper- 
ature will drop sharply, and the cooler 
the solution is to start with the lower 
the resulting temperatiue will be 

Under gotxl conditions a test tube of 
water may he fio/en by placing it m the 
mixture 

Home-Made Refrigerators.— I — -Partly 
fill with water a shallow graiute-waie pan 
Place it in an open, shady window wheie 
there is a good draught of an In this 
put bottles of water, milk, and cieam 
(sealed), wrapped with wet cloths reach- 
ing into the water Put butter in an 
earthen dish deep enough to prevent 
water getting in Over this turn an 
earthen flower-pot wiapped with a wet 
cloth reaching into the water The pan 
should be fixed every morning and 
evening. With several of these pans one 
can keep house very comfoitably without 
ice 

11.— I^rocure a wire meat-safe — that is, 
a box covered by wire netting on three 
sides, with a fly-proof door On top 
place a deep pan filled with water Take 
a piece of burlap the height of the pan 
and safe, and of su&cient length to reach 
around the entire safe Tack it fast 
where the door opens and closes Tuck 
the upper edge in the water. Place it 
where there is a draught and where the 
dripping will do no damage. This con- 
stitutes a well-ventilated refrigerator 
that costs nothing but water to maintain. 

HI. — Take a store box, any convenient 
size, and place in this a smaller box, 
having the bottom and space around the 
sides packed with sawdust. Have a 
galvanized iron pan made, the size of the 
mside box and half as deep, to hold the 
ice. Have the pan made with a spout 
6 inches long to drain off the water as 
the ice melts. Bore a hole the size of the 
spout through the double bottom and 
sawdust packing to admit the spout. 
Short legs may ne nailed on the sides of 
the box and a vessel set underneath to 


catch the drippings Put on a tight 
board cover A shell may be placea m 
the box above the ice This box will 
keep ice for three days 

IV . — Select a large cracker box with 
a hinged cover Knock out the bottom 
and cut windows in each Side, leaving a 
3-mch frame, over which tack wire gauze. 
In the coolest part of the cellar dig away 
the earth to a level depth of 3 inches and 
fit the box into the space 

Mix plaster of Pans to a consistency of 
thick cream and pour into the box for a 
i-inch thick bottona Twenty-four hours 
will harden it sufficiently Put a hook 
and catch on the lid. A box of this 
sort can be cleaned easily, and insects 
cannot penetrate it. 

To Drain a Refrigerator. — I — Have 
a stout tin funnel made, 7 inches m diam- 
eter at the top The tube portion should 
be at least 8 inches long and of uniform 
diameter Bore a hole through the 
floor directly under the dram-pipe of the 
rcfrigeiator, insert the funnel, then force 
a piece of rubber tubing (a light fit) over 
the funnel fiom the cellar side. Pass 
the tubing Ihrougli a hole cut m the 
screen frame of a cellar window, and 
dram into any convenient place This 
avoids the necessity of continually emp- 
tying the dram-pan, and prevents the 
overflow that frequently occurs when 
it IS forgotten 

11, — This simple device saves the in- 
convenience of having a dnp-pan under 
the refrigerator If the refrigerator is 
placed near the outer wall get a piece of 
rubber hose long enough to reach from 
the waste pipe to the outside of the wall. 
Bore a hole through the wall under the 
refrigerator, where baseboard and floor 
meet Attach the hose to the waste-pipe 
and pass through the hole in the wall, A 
smaU trough outside should carry the 
water away from the house. 

REFRIGERATORS, THEIR CARE: 

See Household Formulas. 

REFLATING: 

Sec Plating. 

RESILVERING OF MIRRORS: 

See Mirrors * 


REVOLVER LUBRICANTS: 

See Lubricants. 

RHUBARB AS A REMEDY FOR 
CHOLERA: 

See Cholera Remedies. 
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RIBBONS FOR TYPEWRITERS: 

See Typewriter Ribbons 

RICE PASTE: 

See Adhesives. 

RICE POWDER: 

See Cosmetics 

RIFLE LUBRICANTS: 

See Lubricants 

RING, HOW TO SOLDER A JEWELED : 
See Solders 

RINGS ON METAL, PRODUCING COL- 
ORED: 

See Plating. 

ROACH EXTERMINATORS: 

See Insecticides. 

ROBURITE: 

See Explosives. 

RODINAL DEVELOPER: 

See Photography 


II — Glue (summer) . . 8 pounds 

Glue (winter) . . 4 pounds 

Molasses . .... 1 gallon 

III — Molasses . . . 12 pounds 

Glue . , 4 pounds 

IV — Molasses ... 24 pounds 

Glue . . . 16 pounds 

Pans white. . . 2 pounds 


V — Glue or gelatin . 64 pounds 

Water 48 pounds 

Linseed oil 96 pounds 

Molasses or sugar 

64 to 96 pounds 
Chloride of calcium 3 pounds 
Powdered rosin 8 pounds 
Soak the glue m the water and then 
liquefy by heat Then stir in the oil, 
first heated to 150° F Then add the 
molasses and the chloride of calcium, 
and finally the fused rosin The latter 
ingredient is only to be added when very 
tough rollers are required. This recipe 
is interesting from the inclusion in it of 
the hygroscopic salt, chloride of calcium, 
the object of which is obviously to keep 
the rollers moist 


ROLLER COMPOSITIONS FOR PRINT- 
ERS. 

Rollers for transferring ink to types 
have to possess special properties, 
which have reference Doth to the nature 
of the ink and that of the types to which 
tt IS to be transferred. They must be as 
little liable as possible to changes of tem- 
perature They must be sticky, but 
only just sticky enough, and must have 
elasticity enough to exert a uniform 
pressure over the varying surface with 
which they meet m the form. Origi- 
nally, the composition was one of glue 
and molasses in varying proportions, and 
the only practical improvement that has 
been made is the addition of glycerine 
This being slightly hygroscopic, nelps to 
keep the roller at the right degree of 
softness, and being practically unfreez- 
able, it IS a great assistance m keeping 
the rollers from hardening in cold 
weather. 

The recipes given in technical works 
for printing roller compositions are 
numerous and very different^ All con- 
tain glue and molasses, and it is the prac- 
tice to put a larger proportion of glue in 
rollers to be used in the summer than in 
those intended for winter use The fol- 
lowing is a selection of recipes: 

I. — Soak 8 pounds of glue in as much 
water as it wul absorb. When there is 
no visible water, treat the glue till melted, 
and add 7 pounds of hot molasses. 


ROOFS, HOW TO LAY GALVANIZED. 

See Household Formulas 

ROOFS, PREVENTION OF LEAKAGE: 

See Household Formulas 

ROOF PAINTS: 

See Paint 

ROOM DEODORIZER: 

See Household Formulas 

ROPES. 

To protect ropes, cordage, and cloths 
made of flax and hemp against rot, it has 
been recommended to leave them for 4 
days in a solution of copper sulphate, 29 
parts by weight to a liter, then allow 
them to dry, and then, to prevent the 
copper sulphate being washed away by 
the water, place in tar or a solution of 
soap — 1 to 10. In "the latter case an 
insoluble copper soap is formed. To 
secure the same result with twine, the 
following process has been recom- 
mended Place the string for an hour in a 
solution of glue, then allow to dry,, and 
place in a solution of tannin After 
removal from the tannm, again dry, and 
soak in oil The process first described 
has been shown by experience to be very 
effective; but to prevent the washing 
away of the copper sulphate, it is 
visable to use the solution^ of soap in 
preference to the tar, as articles steeped 
m the latter substance are apt to become 
stiff, and consequently brittle. The 
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treatment willi glue and tannin in the 
second process has the drawback that it 
tends to make the string too stiff and 
inflexible, and thus impair its usefulness 

ROPE LUBRICANTS: 

See Lubricant 

ROPES, WATERPROOFING: 

See vVaterpioofing 

ROSE CORDIAL: 

See Wines and Liquors. 

ROSEWOOD: 

See Wood 

ROSE POWDERS: 

See Cosmetics. 

ROSIN, TESTS FOR, IN EXTRACTS: 

See Foods 

ROSIN OIL: 

See Oil 

ROSIN STICKS: 

See Depilatories 

ROT: 

Remedies for Dry Rot. — A good remedy 
for dry rot is petroleum The sick paits 
of the wood are painted with it, which 
causes the fungi to die, turn black, and 
finally drop off The best preventive of 
dry rot is plenty of draught If the por- 
tions are already affected so badly that 
they must be removed and renewed, the 
freshly inserted wood is coated with “car- 
bolmeum'’ to prevent a fresh appearance 
of dry rot. Another remedy is ordinary 
salt, which IS known to have a highly 
hygroscopic action It absorbs the moist- 
ure of the wood, whereby it is itself dis- 
solved, thus gradually impregnating the 
planks, etc. In order to comliat dry rot 
with salt, proceed as follows Throw salt 
into boding water until a peifectly satu- 
rated solution IS obtained. With this 
repeatedly wash the wood and masonry 
amicted with dry rot Wheiever practi- 
cable the salt may be sprinkled direct 
upon the affected place. 

ROUGE: 

* See Cosmetics. 

ROUGE FOR BUFF WHEELS. 

The rouge employed by machinists, 
watchmakeis and jewelers, is obtained 
by directly subjecting crystals of sul- 
phate of iron or copperas to a high heat 
hy which the sulphuric acid is expelled 
and the oxide of iron remains. Those 
portions least calcined, when ground, 
'are used for polishing gold and silver 
These are of bright crimson color. The 
darker and more calcined portions are 
known as ‘^crocus,*' and are used for 


polishing brass and steel. Others pre- 
fer for the production of rouge the per- 
oxide of iron precipitated by ammonia 
from a dilute solution of sulphate of non, 
which IS washed, coinpicssed until dry, 
then exposed to a low led heat and 
giound to powder Of couise, there are 
other substances besides louge which 
are employed in polishing, as powdered 
emery, kiesclguhi, carboiundum, rotten 
stone, etc. 

ROUGE POWDER; 

See Polishes 

ROUGH STUFF: 

See Wood 

ROUP CURES: 

See Vcterinaiy Formulas 

Rubber 

ARTIFICIAL RUBBER. 

Austin G Day tried hundreds of ex- 
pci nnents and took out many patents 
tor rubber substitutes He was in a 
measure successful, his ‘‘Kente” coni’- 
pound proving of great value and being a 
result of his seeking for something that 
would wliolly supplant lubber As far 
back as 18()(> he made public the results 
of some of his woik, giving as foimulas 
for lubber substitutes the following 
compounds: 


I — Ijinseed oil ... , 2 pounds 

Cottonseed oil . . 1 pound 

Petroleum . 2 Jiounds 

Raw turpentine 2 Jiounds 

Sulphiu . . 2 pounds 

Boil 2 hours. 

II. — lanseed oil. . .. 2 pounds 

Cottonseed oil . I pound 

Petroleum... . 1 pound 

Raw tuipentine 2 pounds 

Castor oil. ... . 1 pound 

Sulphur 2 pounds 

Boil i hour 

HI — -Liu.sced oil 2 pounds 

Cottonseed oil . . I pound 

Petroleum ^ . 1 pound 

Raw turpentine . . i pound 

Liquid coal tar. 3 pounds 

Peanut oil ^ . 1 pound 

Spirits till pontine . 1 pound 

Sulphur 4 pounds 

Boil 3/3 minutes. 

IV. — Linseed oil . 2 pounds 

Cottonseed oil 1 pound , 

Petroleum ...... 2 pounds 

Raw tmpentine , , J pound 

Liquid coal tar. . . . 2 pounds ; 
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Spirits turpentine . 1 pound | 

Rubber pound 

Sulphur 2 pounds 

Boil 1 hour 

In 1871 Mr Day had broup^ht his 
experimenting down to the following 
toi mula 

V — Cottonseed oil 14 pounds 

Linseed oil 14 pounds 

Asphaltum 8 pounds 

Coal tar 8 pounds 

Sulphur 10 pounds 

Camphor ^ pound 

In this the tar and asphaltum were 
first mixed with the cottonseed oil, after 
which was added the linseed oil and 
camphor, and, last of all, the sulphur, 
when the temperature was about 270° F. 

A substitute designed to be used in 
lubber compounding in place, say, of re- 
claimed rubber, was made as follows 

VI — Cottonseed oil 27 pounds 

Coal tai 30 pounds 

Earthy matter 5 pounds 

To be mixed and heated to 300° P , 
and then strained and cooled to 200° F 
Then weie added 27 pounds linseed oil, 
the heat raised to 220° P , and 15 to 18 
pounds of sulphur added, the heat being 
continually raised until the mass was sul- 
p^hurized When the heat reached 240° 
F , 1 to IJ ounces of nitric acid were 
added, and at 270° to 280° F , from 1 to 
3 ounces camphor were added to help 
the sulphurization. The resultant com- 
pound was used on the following basis, 

VII — Para rubber 20 pounds 

Litharge 5 pounds 

Sulphur 1 pound 

Above com- 

pound , 20 to 40 pounds 
Mr Day did not insist on the com- 
pound quoted, but advised that the pro- 
portions be^; varied as widely as the exi- 
gencies of" the case might demand 
Whitmg, barytes, infusorial earth, white 
lead, blacks, m fact almost any of the 
oxides, carbonates, or earthy materials 
commonly used m compounding, were 
used m connection with his substitute, 
as also were any grades of crude rubber 
Among other ingredients that he found 
of use in making his substitutes were 
vegetable and animal waxes, together 
with ozokerite and paraffine _ These 
were only used in small quantities, and 
always m connection with the linseed 
and "cottonseed oils, and generally as- 
phaltum or coal tar One of his 
compounds also called for a quantity of 
golden sulphuret of antimony, presum- 


ably to assist in the sulphurization, and 
a small amount of tannic acid. 

Another line of experimenting that is 
interesting, and that will yet produce 
good results, although so far it nas not 
amounted to much, is m the use of cellu- 
lose A very simple formula is of 
French origin and calls for the treating 
of cellulose with sulphuric acid, washing, 
drying, granulating, treating wuth resi- 
nate of soda — which is afterwards pre- 
cipitated bj- sulphate of alumina — then 
drying and molding under pressure As 
a matter of fact, the resultant mass would 
not be mistaken for rubber An Eng- 
lish formula is more like it. This con- 
sists of 

VIII — Cellulose 15 pounds 

Pitch 25 pounds 

Asphalt . 20 pounds 

Silica . , 20 pounds 

Mastic 5 pounds 

Bitumen . . 5 pounds 

Rosin 10 pounds 

Coal tar 12 pounds 

This makes a thick gummy varnish 
which IS of little use except as for its 
waterproof qualities Allen’s formula 
for a cellulose substitute might have a 
value if it were carried further It is 
made up of 100 pounds of rosinous wood 
pulp treated with animal gelatin, 100 
pounds asphalt, and 10 pounds asphalt 
oil, all heated and molded 

The Greening process, which is Eng- 
lish, is more elaborate than Allen’s, but 
seems a bit laborious and costly. This 
process calls for the treatment of the ^ 
cellulose by a mixture of sulphuric add 
and nitrate of potash, and, after drying, 
a treatment to a bath of liquid carbome 
acid When dry again, it is mjxed in a 
retort with refined rosin, gum benzoin* 
castor oil, and methylated alcohoL TOe 
distillate from this is dried by redistillinir 
over anhydrous lime 

Another curious line of substitute js 
that based upon the use of glue and glyc- 
erine Some of these have uses, while 
others, that look very attractue, are of no 
use at all, for the simple reason that they 
will absorb water almost as readily as a ^ 
dry sponge. The first of these is more 
than 30 years old and is said to be of 
French origin The formula is 

IX — Glue . . 4 pounds 

Glycerine ... 8 ounces 

Nutgall ... 3 ounces 

Acetic acid, 1 pound in 5 pounds 
of water 

Ten years later this was approached by 
an English formula m whicm in place of 
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the nutgall and acetic acid, chromic and 
tannic acids were substituted, and a 
modicum of ground cork was added as a 
cheapener probably Some four years 
later an ingenious Prussian gave out a 
formula in which to the glue and glycerine 
and tannic acid weie added Marseilles 
soap and linseed oil None of the above 
have ever had a commercial value, the 
nearest appioach being the glue and 
glycerine compound used as a cover for 
gas tubing 

The substitutes that have really come 
into use generally aic made either from 
linseed, cottonseed, or maize oil Scores 
of these have been pioduced and thou- 
sands of dollars have been spent by 
promoters and ownei's in trying to make 
these gums do 3 U&t what crude rubber 
will. A German formula which was 
partially successful is 

X, — Linseed oil, in solu- 
tion 80 pounds 

Lime- hardened 

rosin, m solution 50 pounds 
Add to above 

Sulphur . . 8 pounds 

Linseed oil . 42 pounds 

Add 20 pounds sulphur and heat to 
875® F. 

Rubber and Rubber Articles. — As re- 
gards the action of coal gas on rubber 
tubes, it has been observed that it is 
weakest on ordinary gray rubber which 
withstands it the longest, and gives off 
no odor Red rubber is more readily 
affected, and the black kind still more so 
To prevent rubber tubes from drying 
up and becoming brittle, they should be 
coated with a 3 per cent aqueous solution 
of carbolic acio, which preserves them. 
If they have already turned stiff and 
brittle, they can be rendered soft and 
pliant again by being placed in ammonia 
which has been made liquid with double 
the amount of water 

In Prance rubber tubes are used as a 
core for casting pipes from cement and 
aand. In order to construct a connected 
ipe conduit in the ground, a groove is 
ug and a layer of cement mortar spread 
out. Upon this the rubber tube is laid, 
which is wrapped up m canvas and in- 
flated. The remaining portion of the 
channel is then filled up with cement 
mortar, and as soon as it has set, the air 
is let out of the rubber hose and the latter 
is pulled out and used as before 

To cover cloth with rubber, there are 
chiefly employed for dissolving the rub- 
ber, naphtha,^ alcohol, and benzol. They 
are mixed with purified solid parafiSne, 
and ground together. 


Rubber boots and shoes are rendered 
waterproof by melting 4 parts of sper- 
maceti and 1 part of rubber on a moderate 
fire, adding tallow or fat, 10 parts, and 
lastly 5 parts of copal vainish or amber 
varnish This mixture is applied on the 
shoes with a brush It should be stated 
that the rubber used for this purpose 
must be cut up veiy small and allowed 4 
to 5 hours to dissolve 

To nd rubbei articles of unpleasant 
odor, covci both sides with a layer of 
animal charcoal and heat to about 140® F. 

To prevent gas from escaping through 
rubber hose, cover it with a mixture pre- 
pared as follows* Dissolve 5 parts of 
gum arable and 3 parts of molasses m 15 
parts of white wine and add, with con- 
stant shrrmg, 0 parts of alcohol in small 
quantities Stirring is necessary to pre- 
vent the alcohol from precipitating the 
gum arable 

Repairing Rubber Goods. — h'lrsf, clean 
off all adheient mattei, and dry thorough- 
ly Varnish or lacquer, as for instance on 
rubber shoes, may be removed with sand 
or emery paper, or even with a hie, m the 
absence of one of tlicse The surface 
thus produced is then rubbed with ben- 
zine. A solution of Paia rubber in ben- 
zine IS then painted over the surface 
around the break or tear, and a strip of 
natural rubber fitted over it Then pre- 
pare a vulcanizing solution as follows: 
Sulphur chloride 18 parts 
Benzine. 400 parts 

Carbon disulphide . 300 parts 

This IS applied to the edges of the joint 
by means of a pledget of cotton wrapped 
on the end of a little stick, and press the 
jointed parts well together 

One may repair rubber bulbs by the 
following method Put some pure gum in 
three Limes its bulk of benzine, and cork 
tightly. Let stand several days. Get 
some rubber in sheet form, it will be bet- 
ter if It IS backed with cloth. To make 
a patch, dampen some little distance 
around the hole to be mended with 
benzine After a moment, scrape with a 
knife, repeat the process several tunes 
till the site to be patched is thoroughly 
clean Cut a patch from sheet of rubber 
a little larger than the hole to be mended, 
and applj^ to its surface several coats of 
the benzine solution ^ Then apply a 
good coat of the solution to both patch 
and about the hole, and press the patch 
firmly in place. Again apply the solu- 
tion to make coating over the patch, and 
allow to dry till it will not stick to the 
finger. Do not use for several days. 
Cracked rubber goods may be suo 
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cessfully mended in the following man- 
ner* Before patching, the cracked sur- 
faces to unite well must be dried, entirely 
freed from all dirt and dust and greased 
well, otherwise the surfaces will not com- 
bine. In case of a cover, waterproof 
coat, or rubber boots, etc , take a mod- 
erately thick piece of india rubber, suited 
to size of the object, cut off the edges 
obliquely with a sharp knife moistened in 
w*ater, coat the defective places as well 
as the cut pieces of rubber with oil of 
turpentine, lay the coated parts together 
and subject them for ^4 hours to a 
model ate pressure The mended por- 
tions will be just as waterproof as the 
whole one. Rubber cushions or articles 
containing air are repaired in a very 
simple manner, after being cleaned as 
aforesaid Then take colophony, dis- 
solve it in alcohol (90 per cent) so that 
a thick paste forms, smear up the holes, 
allow all to harden well, and the rubber 
article, pillow, ball, knee caps, etc , may 
be used again. 

Softemng Rubber — The hardening of 
gum articles is generally referable to 
these having been kept for a long time in 
some warm, dry place, though keeping them 
in the cold will produce the same effect 
Hardness and brittleness, under any rea- 
sonable care and conditions, are usually 
signs of an inferior article of goods Ar- 
tides of Para rubber, of good workmanship, 
usually maintain their dasticity for a very 
long time Before attempting to soften 
hollow rubber ware, such as flasks, water 
bags, or bottles, etc , they should be well 
scrubbed with a wire brush (bottle 
cleaner) and warm water, so as to re- 
move all dirt and dust This scrubbing 
should be continued until the wash water 
comes away clean and bright. For 
softening, the best agent is dilute water 
of ammonia, prepared by mixing phar- 
macopoeia! ammonia water, 1 part, and 
water, 2 parts There should be enough 
of this to cover the articles, inside and 
out Let them remain in the mixture 
until the ammonia has evaporated. 
Warm water works better than cold. 
From 1 to 2 hours will be long enough, 
as a usual thing Thick and massive 
articles such as large rubber tubing, re- 
quire more energetic treatment, and the 
journal recommends for the treatment of 
these that they be filled nearly full with 
the ammonia mixture, corked at both 
ends, and coiled up m a kettle, or other 
vessel, of sufficient size, warm water 
poured in suflficient to cover the coil com- 
letely, and lightly boiled for from 1 to 2 
ours. The water lost evaporation 


should be replaced from time to time, 
and the vessel should never be allowed 
to boil violently When the proper time 
has arrived (and this must be learned, it 
appears, by experience, as the article 
quoted gives no directions save those 
translated), remove from the fire, and al- 
low to cool gradually. 

Glycerine has been also recommended, 
and It may be used with advantage m 
certain cases The articles must first 
be cleaned with the brush and warm 
water, as above detailed Heat them m 
water and rub them with a wad of cot- 
ton soaked in glycerine, drawing the wad 
over them, backwards and forwards. 
This wad should be wrapped with good 
stout wire, the ends of which are pro- 
longed, to serve as a handle Where 
possible the articles should be stricken 
with the glycerine inside and out, the 
article being, naturally, held out of the 
boiling water, sufliciently, at least, to 
make bare the part being rubbed at the 
time Let rest for 24 hours, and repeat 
this process With goods kept in stock, 
that show a tendency to grow brittle, 
this treatment should be repeated every 
6 months or oftener Never put away 
tubing, etc , treated in this manner until 
every particle of moisture has drained off 
or evaporated 

Another authority, Zeigler, has the 
following on this subject: Tubing, 
bands, and other articles of vulcanized 
caoutchouc that have become brittle and 
useless, may be restored to usefulness, 
indeed, to their pristine elasticity, by 
treating them as follows First, put them 
in a hot aqueous solution of tannic acid 
and tartar emetic Next, transfer them 
to a cold aqueous solution of tannic acid 
and calcium sulphate. Mix the two so- 
lutions and heat to about the boiling 
point, and transfer the articles to the hot 
solution This treatment should bemaifi- 
tained from 1 day to 3 or 4, according to 
the nature and condition of the artides. 

To restore rubber stoppers that have 
become too hard for usefulness, digest 
them in 5 per cent soda lye for about 10 
days at 86® to 104® F , replacing the lye 
repeatedly Next, wash the stoppers in 
water and scrape off the softened outer 
layer with a knife, until no more can be 
removed The stoppers ^which have 
become quite soft ana elastic again) axe 
next rinsed in warm water to remove the 
caustic soda. If it is desired to trim 
them it should be done with a knife 
moistened with soap spirit. 

Treatment and Utilization of Rubber 
Scraps. — The scraps, assorted according 
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to their composition, are first cleaned by 
boiling to remove the adhering diit, ab- 
sorbed and adhering acids, salts, etc , as well 
as to eliminate the hoe sulphur Next, 
the waste is ground between rollers and 
leduced to powdci m emery giinders 
with automatic feeding In many cases 
the material obtained may be added at 
once dry to the mixture, but generally it 
first receives a chemical tieatment. 
This IS carried out by boiling in caustic 
soda solution, oi sulphunc or hydro- 
chloric acid respectively, and steaming 
for about SO hours with 4 atmospheics 
pressure 

According to another method, the 
ground scraps aie steamed with soda lye 
under prcssuie, washed twice tlioioughly 
for the elimination of the lye, and dried 
in the vacuum Subsequently mix be- 
tween cold 1 oilers with 5 to 10 per cent of 
benzol or mineial oil and steam for some 
hours under liydraulic piessurc at 4 
atmospheics Tlie product thus ob- 
tained is rolled in plates and added to 
the mixture. The finely ground diy 
waste must not be stored foi a long tune 
in large quantities, as it hardens very 
easily and takes fii e 

Old articles of vulcanized lubber aie 
first *‘devulcanized’' by pinding, boiling 
with caustic soda, and washing thor- 
oughly. After dryirig, the scraps are 
heated to 302® P. with linseed oil in a 
kettle provided with stirring mechanism 
which IS kept in continual motion 
When the rubber has dissolved, a quan- 
tity of natural or coal-tar asphalt is added, 
and as soon as the contents of the kettle 
have become well mixed, the tempera- 
ture IS raised so high that dense fumes 
begin to rise and air is forced through 
the mass until a cooled sample shows 
the desired consistence This compo- 
sition being very tough and flexible, 
f9rms an excellent covering for electric 
cables. ^ It finds many other uses, the 
proportions of rubber, asphalt, and oil 
being varied in accordance with the 
purpose for which it is designed. 

Vulcanization. — Besides the Good- 
year, Mason, and other patented proc- 
esses, the process now usually followed 
in vulcanizing rubber stamps and s*mi- 
lat small objects of rubber, is as fol- 
lows* 

Sulphur chloride is dissolved in car- 
bon disulphide in vaiious proportions, 
^ according to the degree of hardness the 
tulcanized object is to receive, the rub- 
ber cast is plunged in the solution find 
Jeff there from 60 to 70 seconds. On 
r-^rc^ving, it is placed" in a box or space 


warmed to 80® F,, and left long enough 
for the carbon disulphide to evaporate, 
or about 90 to 100 seconds It is then 
washed in weakly alkaline bath of 
water, and diicd 

Another method (iccommended by 
Geiard) depends upon letting llie rubber 
lie in a solution of potassium ter or penta 
sulphide, of 25® Be , heated to about 
280° F for 3 hours 

Testing Rubber Gloves. —In testing 
rubber ^oves it is best to inflate them 
with air, and then put them undei water 
Tims one may discover many small holes 
in new ones which otherwise would ha\e 
been impossible to find 

Dissolving Old Rubber. — The material 
is shiedded finely and then heated, under 
pressure, for several hours, with a strong 
solution of caustic soda All cloth, paint, 
glue, fillers, etc , in the lubber are disin- 
tegrated, but the rubber is not affected 
The mass is then washed lepeatedly with 
water, to lomove all alkali, and llie re- 
sultant pure rubbci may then be formed 
into sheets 

Rubber Stamps. — Set up the desired 
name and address in common type, oil 
the type and place a guard about j inch 
high around the form Mix plaster of 
Pans to the proper consistence, pour m 
and allow it to set Have the vulcanized 
rubber all ready, as made in long strips 
3 inches wide and J of an inch thick, cut 
off the size of the intended stamp, remove 
the plaster cast from the type, and place 
])oth the cast and the rubber in a screw 
press, applying sufficient heat to thor- 
oughly soften the rubber. Then turn 
down the screw hard and let it remam 
until the rubber receives the exact im-x 
pression^ of the cast and becomes cold, 
when it is removed, neatly trimmed with 
a sharp knife, and cemented to the ham 
die ready for use, 

RUBBER CEMENTS: 

See Adhesives 

RUBBER GLOVES, SUBSTITUTE FOR: 

See Antiseptics. 

RUBBER, ITS PROPERTIES AND 
USES IN WATERPROOFING: 

See Waterproofing. 

RUBBER VARNISHES: 

See Varnishes. 

RUBY SETTINGS: 

See Watchmakers’ Formulas, 

RUOLTZ METAL: 

See Alloys. 

RUM, BAY: 

See Bay Rum. 



KUST PREVENTIVES 


623 


Rust Preventives 

(See also Enamels, Glazes, Paints, 
Varnishes, Waterproofing.) 

In spite of the numerous endeavors to 
protect metal objects from oxidation, a 
thoroughly satisfactory process has not 
yet been tound, and we still have to re- 
sort to coatings and embrocations 

By covering the metals with a pale, 
coloiless linseed-oil varnish, a fat or 
spirit lacquer, an unfailing protection 
against oxidation is obtained This 
method, though frequently employed, 
however, is too laborious and expensive 
to admit of general use, and instead we 
frequently see employed ordinary or 
specially composed greases, especially 
for scythes, ^ straw-knives, and many 
other bright iron goods These greases 
are not suited to retard oxidation, for 
they are without exception acid-reacting 
bodies, which absorb oxygen in the air 
and under the action of light, thus rather 
assisting oxidation than retarding it. A 
covering of wax dissolved in oil of tur- 
entine would be more recommendable, 
ecause wax is an impervious body, and 
a firm and rather hard layer remains 
after evaporation of the oil of turpen- 
tine, which excludes the air If the 
treatment with the wax salve is carefully 
attended to no other objection can be 
urged against this preserving agent than 
that ^ it is likewise comparatively ex- 
pensive if used in large quantities. As 
regards the greases, and treatment with 
petroleum or vaseline, the easy attrition of 
these substances is another drawback, 
which makes a lasting protection impos- 
sible 

According to Shedlok, cast-iron ar- 
ticles are treated with acids, then ex- 
posed to the action of steam, hot or cold 
water, and dried. The receptacle is ex- 
hausted of air and a solution of pitch, 
rosin, rubber, or caoutchouc, applied 
under pressure. Objects prepared in 
this manner are said to be impervious 
even to weak acids. 

The inoxidizing process of Ward is 
founded on the simultaneous employ- 
ment of silicates and heat The cast 
iron or wrought iron are coated with a 
siliceous mass by means of a brush or 
by immersion. This covering dries 
quickly, becomes liquid when the articles 
are exposed to a suitable heat, and soaks 
into the pores^ of the metal, forming a 
dense and uniform coat of dull black 
color after cooling, which is not changed 
by long-continued influence of the at- 
mosphere, and which neither scales nor j 


peels from the ob j ect. By the admixture 
of glass coloring matters to the siliceous 
mass, decorated surfaces may be pro- 
duced 

Another inoxidation process for cast 
iron IS the following Tne cast-iron ob- 
j'ects, such as whole gas chandeliers, 
water pipes, ornaments, balcony railings, 
cooking vessels, etc , are laid upon an 
iron sliding carriage 3 5 meters long and 
are exposed in a flame furnace of special 
construction first 15 minutes to the in- 
fluence of gas generators with oxidizing 
action, then 20 minutes to such with re- 
ducing action After bemg drawn out and 
cooled off the inoxidized pieces take on a 
uniform slate-blue shade of color, but 
can be enameled and ornamented in any 
manner desired In applying the enamel 
the corroding with acid is obviated, for 
which reason the enamel stan^ ex- 
ceedingly well 

A bronze-colored oxide coating which 
withstands outward influences fairly 
well, IS produced as follows* The bright- 
ly polished and degreased objects are ex- 
posed from 2 to 5 minutes to the vapors 
of a heated mixture of concentrated 
hydrochloric acid and nitric acid (1.1) 
until the bronze color becomes visible 
on the articles After these have been 
rubbed well with vaseline, heat once 
more until the vaseline commences to 
decompose. After cooling, the object is 
smeared well with vaseline. If vapors 
of a mixture of <on(crif .ded Ir.dw'chlo- 
ric acid and nitii<‘ ,,rc nlK)’'c(' to 
act on the iron object, light reddi^- 
brown shades are obtained, but if acetSc 
acid IS added to the above named two 
acids, oxide coatings of a bronze-yellow 
color can be obtained by the means oi* 
the vapors By the use of different mix- 
tures of acids any number of differenj^ 
colorings can be produced. 

“Emaille de fer contre-oxide” is the 
name of an enamel which is said to protect 
iron pipes cheaply. The enamel is com- 
posed as follows; One hundred and thirty- 
parts powdered crystal glass, 20 5 parts 
soda, 12 parts boracic acid These sub- 
stances mixed in the most careful mann^ 
are melted together in crucibles, the mass 
is chilled and transformed into 
powder by crushing and grinding The 
iron pipes and other objects of iron are 
first cleaned in the usual manner by 
corroding, dried and then coated with a 
very dilute gum arabic solution or any 
other gluing agent, and the powdered 
mass is spread over them by means of 
a sieve. The objects thus powdered are 
put in a room w hich is heated to IflO^ C- 
to drive out all moisture and are hei^d 
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to dark redness, at wkich temperature 
the oxide coating melts 

Those processes, which produce a 
black protoxide layer on the iron by 
heating iron objects in supersaturated 
aqueous vapor, nave not stood the test, 
as the layer formed will drop off or peel 
ojff after a short time, thus opening the 
way for rust after all. 

The anti-rust composition called rub- 
ber oil is prepared as follows, according 
to the specification of the patent The 
crude oil obtained by the dry distillation 
of brown oil, peat and other earthy sub- 
stances are subjected to a further dis- 
tillation- Thinly rolled India rubber, 
cut in narrow strips, is saturated with 
four times the bulk of the oil and left 
alone for a week or so The mass thus 
composed is then subjected to the action 
of mineral sperm oil or a similar sub- 
stance, until an entirely uniform clear 
substance has formed This substance, 
which IS applied on the metallic surfaces 
in as thm a layer as possible, forms a 
sort of film after slowly drying, which is 
perfectly proof against atmospheric in- 
fluences. 

The rust-preventive composition of 
Jones & Co , Sheffield, is a composition 
of wax, fat, turpentine, and small quan- 
tities of iron oxide 

According to a process patented by A 
Buchner in Germany, the iron objects 
are first painted with a mixture of an 
alkaline glue solution and rosin soap 
The alkaline mass enters all the pores 
and fissures and prevents the rust from 
extending under the coating After the 
first coat IS dry a second one is applied 
of the following composition. Five parts 
linseed oil boiled with peroxide of man- 
ganese; % paits turpentine, 0 25 parts 
benzol, 20 parts zinc dust, carbonate of 
calcium, lead oxide, or peroxide of 
manganese The mixing of the liquid 
with^ the powders must be done im- 
mediately before use, as the mass solidi- 
fies after 10 hours, and is then no longer 
of working consistency The second 
coating, which shoulcl only be thin, 
hardens quickly The paint is weather- 
proof, does not peel off or blister, and 
adheres so firmly that it can only be re- 
moved with mechanical means. 

A patented process to prevent rusting 
of wrought or cast iron consists m ap- 
plying with a brush a strong solution of 
potassium dichromate and drying m a 
stove or over an open fire Drying at 
ordinary temperature is not sufficient. 
To ascertain if the heat is strong enough 
the iron is moistened with a little water. 
So long as this takes up any color the 


heat must be increased When the 
proper degree of heat is reached a fine 
deep black layer results, which is not 
acted upon by water, and protects the 
surface from the action of the atmosphere 

A permanent lustrous rust preventive 
IS secured as follows The well-cleaned 
iron parts are suspended for a few 
minutes in a blue vitiiol solution, so that 
a delicate skm of copper forms on the 
surface, if the pieces rinsed off with 
water are then moved about for a few 
minutes m a solution of sodium hypo- 
sulphite faintly acidulated with hydro- 
chloiic acid, they assume a blue-black 
coating of copper sulphide, which is 
equally peimaiient in air and m water. 
The black surface may be immediately 
rinsed with water, dried with a rag or 
blotting paper, and polished at once It 
possesses a steel-blue luster, adheres well 
to the iron, will stand lieatment with the 
scratch brush, and protects against rust 
m a most satisfactoiy manner 

Black Sheet Rust Preventive. —Before 
black plate is ready to receive a rust pro- 
tective coating, It IS necessary to render 
the surface free from grease and scales, 
for which puipose the sheet iron is placed 
for some time into a warmed solution of 

10 parts of sulphuric acid in 100 parts 
of water, whereby the impuxities become 
detached, a process which may be as- 
sisted and accelerated by scouring with 
sand Then rinse in clean water and 
rub dry in sawdust The sheets thus 
prepared are placed for a short while 
into a feeble solution of blue vitriol, 
where they assume a reddish coloring 
Next, they aie rinsed in water, and after 
that moved to and fro, for a short time, 
in a feeble solution of hyposulphite of 
soda acidulated with a little hydrochloric 
acid The result is a dark- blue coating 
on the sheets, which prevents all oxida- 
tion 

To Keep Machinery Bright. — I — In 
order to keep machinery from rusting 
take 1 ounce of camphor, dissolve it in 
1 pound of melted lard, take off the 
scum, and mix as much fine black lead 
as will give it iron color Clean the 
machinery and smear it with this mix- 
ture After 24 hours, rub clean with 
soft linen cloth It will keep clean for 
months under ordinary circumstances 

11 — Mastic, transparent 

grains 10 parts 

Camphor 5 parts 

Sandarac. .. , 5 parts 

Gum elemi 5 parts 

Alcohol, wood, quantity sufficient 
to dissolve. 
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Mix and cover the articles with the 
solution The latter will take the lac- 
quer better if warmed slightly, but may 
be easily covered in the cold, if neces- 
sary 

Magnetic Oxide — A layer of magnetic 
oxide IS a ^ood preservative from rust 
To obtain it the ob 3 ects are placed in 
the furnace at a temperature sufficient 
for decomposing steam Steam super- 
heated to 1,040° F is then m3ected for 
from 4 to 6 hours The thickness of 
the layer of oxide formed varies with the 
duration of the operation This process 
can replace zincing, enameling, and tin- 
ni^ 

The deposit of magnetic oxide may 
also be obtained by electrolysis The 
iron ob 3 ect is placed at the anode m a | 
bath of distilled water heated to 176° F 
The cathode is a copper plate, or the 
vessel itself, if it is of iron or copper By 
electrolysis a layer of magnetic oxide is 
formed Other peroxides may be de- 
posited in the same manner With an 
alkaline solution of litharge, a very ad- 
herent, brilliant, black deposit of perox- 
ide of lead IS secured Too energetic a 
current must be avoided, as it would 
cause a pulverulent deposit To obtain 
a good coating it is necessary, after put- 
ting the ob 3 ’ects for a moment at the 
positive pole, to place them at the other 
pole until the oxide is completely re- 
duced, and then bring them back to their 
first position 

Paper as Protection for Iron and Steel. 
— That paraffine paper is a very good 
protector of iron and steel has been 
proven by tests conducted by Louis H 
Barker for the Pennsylvania Railroad 
The mode of applying the paraffine 
paper is as follows* After the rust is 
carefully cleaned off by means of stiff 
wire brushes, a tacky paint is applied 
The paper is then covered over and 
tightly pressed upon the painted surface, 
the 3 omts of the paper slightly lapping 
As soon as the paper is in place it is ready 
for the outside coat of paint Iron and 
steel girders and beams sub 3 ected to the 
action of smoke and gases may thus be 
admirably protected from decomposi- 
tion 

Anti-Rust Paper for Reedies.— This is 
paper covered with logwood, and pre- 
pared from a material to which fine 
graphite powder has been added, and 
which has been sized with glue and alum 
It is used for wrapping around steel 
goods, such as sewing needles, etc , and 
protecting them against rust. Accord- 


ing to Lake, the paper is treated with 
sulphuric acid, like vegetable parchment, 
the graphite being sprinkled on before 
the paper is put into the water. 

Rust Paper. — Rust paper is produced 
by coating strong packing paper with 
linseed-oil varnish, size, or any other 
binder, and sprinkling on the powder 
given in previous formula For use the 
paper must be moistened with petroleum. 

Anti -Rust Pastes. — I — This prepar- 
ation serves for removing rust already 
present, as well as for preventing same, 
by greasing the article with it: Melt 5 
parts of crude vaseline on the water bath, 
and mix with 5 parts of finely levigated 
powdered pumice stone mto a umform 
mass To the half-way cooled mass add 
4 part of crude acid oxalate of potassium 
(sorrel salt) in a finely powdered state 
and grind into complete homogeneity 

II. — Dry tallow, 25 parts, white wax, 
2S parts, olive oil, 22 parts, oil of tur- 
pentine, 25 parts, mineral oil, 10 parts. 
Apply with a brush at the fusing tem- 
perature of the mixture. 

Rust Prevention for Iron Pipes. — The 
leces of pipe are coated with tar and 
lied with light wood sawdust, which is 
set afire This method will fully pro- 
tect the iron from rust for an unlimited 
period, rendering a subsequent coat alto- 
gether superfluous 

Rust Preventive for Tools, etc. — I — 
To preserve tools, dies, etc , from rust, 
they should be greased well with yellow 
vaseline To use oil is not advisable, 
since all oils, except the dear ones, which 
are too expensive for this purpose, con- 
tain a certain percentage of acid that has 
an in 3 urious effect upon the steel and 
iron articles For greasing the cavities 
use a hard brush 

II — Carefully heat benzine and add 
half its weight of white wax, which dis- 
solves completely in this ratio. This 
solution is applied to the tools by means 
of a brush It is also said to protect 
against the action of acidiferous fumes. 

III — Take a pound of vaseline and 
melt with it 2 ounces of blue ointment- — 
what druggists call one-third — and add, 
to give it a pleasant odor, a few drops of 
oil of wintergreen, cinnaraon, or sassa- 
fras When thoroughly mixed pour into 
a tin can — an old baking-powder can 
will do Keep a rag saturated with the 
preventive to wipe tools that are liable to 
rust 

To Separate Rusty Pieces. — By boiling 
the ob 3 ects in petroleum, success is cer- 
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tain It IS necessary to treat them with 
alcohol or spirit to avoid subsegment 
oxidation, petroleum being in itself an 
oxidant 

To Protect Zinc Roofing from Rust. — 
Zinc sheets for roofing can easily be pro- 
tected against rust by the following 
simple process Clean the plates by 
immersing them in water to which 5 per 
cent of sulphuric acid has been added, 
then wash with pure water, allow to diy 
and coat with asphalt varnish Asphalt 
varnish is prepared by dissolving 1 to 2 
parts asphalt in 10 parts benzine, the 
solution should be poured evenly over 
the plates, and the latter placed in an 
upright position to dry. 

RUST SPOT REMOVER. 

See Cleaning Preparations and Meth- 
ods. 

SACCHARINE IN FOOD: 

See Food 

SADDLE GALLS 

See Veterinary Formulas 

SADDLE SOAP* 

See Soap 

SALAMANDRINE DESSERT: 

See Pyrotechnics 

SALICYL (SWEET): 

See Dentifrices 

SALICYLIC ACID IN FOOD: 

See Foods. 

SALICYLIC SOAP: 

See Soap 

Salts, Effervescent 

Granulated effervescent salts are pro- 
duced by; heating mixtures of powdered 
citric acid, tartaric acid, sodium bi- 
carbonate, and sugar to a certain temper- 
ature, until they assume the consistency 
of a paste> which is then granulated and 
dried. 

If effervescent caffeine citrate, anti- 
pynn, lithium citrate, etc., are to be pre- 
pared, the powder need not be dried be- 
fore effecting the mixture, but if sodium 
phosphate, sodium sulphate, or magnes- 
ium sulphate are to be gi.inubiied the 
water or crysLillizaiion mu'*! in-il be re- 
moved by drying, otherwise a hard, in- 
soluble and absolutely non-granulable 
3?lass will be obtained. Sodium phos- 
'phate must lose 00 per cent of its weight 
m drying, sodium sulphate 56 per cent, 
and magnesium sulphate per cent 
, Katurally, water and carbonic acid 
escape on neating, and the loss wilt in*- 


crease with the rise of temperature For 
the production of the granulation mass it 
must not exceed 158° F , and for drying 
the grams a temperature of 122° F. is 
sufficient 

The fineness of the mesh should vary 
accoiding to the necessary admixture of 
sugar and the size of the grains 

If the ingredients should have a 
tendency to cling to the warm bottom, 
an effoit should be made immediately 
upon the commencement of the leaction 
to cause a new portion of the suiface to 
come in contact with the hot walls 
When the mass is of the consistency 
of paste It lb pressed through a wire sieve, 
paper or a fabuc being placed under- 
neath Afterwards dry at sufficient heat 
For wholesale manufactuie, surfaces of 
large size aie employed, which arc heated 
by .steam 

In the piodiiction of substances con- 
taining alkaloids, antipyrm, etc , care 
must be taken that they do not become 
colored It is well, therefore, not to use 
heat, but to allow the mixture to stand m 
a moist condition for IS hours, adding 
the medicinal substances afterwards and 
kneading the whole in a clay receptacle 
After another 12 hours the mass will 
have become sufficiently paste-hke, so 
that it can be gianulaled as above 
According to another much employed 
method, the mass is crushed with alcohol, 
then rubbed through a sieve, and dried 
rapidly. This process is somewhat 
dearer, owing to the great loss of alcohol, 
but presents the advantage of furnishing 
a better product than any other recipe 
Effervescent magnesium citrate can- 
not be very well made, foi this reason 
the sulphate was used in lieu of the 
citrate A part of the customary ad- 
mixture of sulphate is replaced by sugar 
and aromatized with lemon or similar 
substances 

An excellent granulation mass is ob- 
tained from the following mixture by 
addition of alcohol 

Farts by 
weight 


Sodium bicarbonate 30 

Tartaric acid , 15 

Citric acid 13 

Sugar 30 


The total loss of this mass through 
granulation amounts to from 10 to 15 per 
cent. 

To this mass, medicinal substances, 
such as anlipyriri, caffeine citrate, lithium 
citrate, lithuim salicylate, phenacetin^ 
piperacm, ferric carbonate, and pepsin 
may be added, as desired 
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In order to produce a quinine prepara- I 
tion, use tincture of quinine instead of ^ 
alcohol for moistening, the quinine 
tincture is prepaied with alcohol of 96 
per cent 

Basis for Effervescent Salts. — 

Sodium bicarbonate, 

diied and powdered 53 parts 
Tartaric acid, dried 

and powdered 28 parts 

Citric acid, unefflor- 
esced crystals 18 parts 

Powder the citric acid and add the 
tartaric acid and sodium bicarbonate 
This basis may be mixed with many of 
the medicaments commonly used in the 
form of granular effervescent salts, in 
the proportion which will properly rep- 
resent their doses and such substances 
as sodium phosphate, magnesium sul- 
phate, citrated caffeine, potassium bro- 
mide, lithium citrate, potassium citrate, 
and others, will produce satisfactory 
products A typical formula for effer- 
vescent sodium phosphate would be as fol- 
lows 

Sodium phosphate, 
uneffloresced crys- 
tals 500 parts 

Sodium bicarbonate, 
dried and pow- 
dered 477 parts 

Tartaric acid, dried 

and powdered 252 parts 

Citric acid, unefflor- 
esced crystals 162 parts 

Dry the sodium phosphate on a water 
bath until it ceases to lose weight, after 
powdering the dried salt, mix it intimate- 
ly with the citrtc acid and tartaric acid, 
then thoroughly incorporate the sodium 
bicarbonate The mixed powders are 
now ready for granulation The change 
in manipulation which is suggested to 
replace that usually followed, requires 
either a gas stove or a blue-flame coal-oil 
stove, and one of the small tin or sheet- 
iron ovens which are so largely used with 
these stoves The stove itself will be 
found in almost every drug store, the 
oven costs from $1 to $2 

The oven is heated to about 200° F 
»(the use of a thermometer is desirable at 
first, but one will quickly learn how to 
regulate the flame to produce the desired 
tcmperatuie), and the previously mixed 
powdeis are placed on, preferably, a 
glass plate, which has been heated with 
the oven, about ^ pound being taken at a 
time, dependent upon the size of the 
oven. The door of the oven is now 
closed for about one miiiute, an4» when 


opened, the whole mass will be found to 
be uniformly moist and ready to pass 
through a suitable sieve, the best kind 
and size being a tinned iron. No 6 
This moist, granular powder may then 
be placed upon the top of the oven, where 
the heat is quite sufficient to thoroughly 
dry the granules, and the operator may 
proceed immediately with the next lot of 
mixed powder, easily granulating 10 or 
more pounds within an hour 

Sugar has often been proposed as an 
addition to these salts, but experience 
has shown that the slight improvement 
m taste, which is sometimes questioned, 
does not offset the likelihood of darken- 
ing, which is apt to occur when the salt is 
being heated, or the change m color after 
it has been made several months It 
should be remembered that in making 
a panular effervescent salt by the method 
which depends upon the liberation of 
water of crystallization, a loss in weight, 
amounting to about 10 per cent, will be 
experienced This is due, in part, to 
the loss of water which is driven off, and 
also to a trifling loss of carbon dioxide 
when the powder is moistened 

EFFERVESCENT POWDERS: 
Magnesian Lemonade Powder — 

Fine white sugar 2 pounds 

Magnesium carbonate 6 ounces 
Citric acid 4 ounces 

Essence of lemon 2 drachms 

Rub the essence into the dry ingre- 
dients, work well together, sift, and bot- 
tle 

Magnesian Orgeat Powder — 

Fine sugar 1 pound 

Carbonate of magne- 
sia 3 ounces 

Citric acid 1 ounce 

Oil of bitter almonds 3 dr^s 

Vamlla flavoring, quantity sufficient 

Thoroughly amalgamate the dry in- 
gredients Rub in the oil of almonds 
and sufficient essence of vanilla to give 
a slight flavor Work all well together, 
sift, and bottle. 

Raspberryade Powder. — 

Fine sugar 2 pounds 

Carbonate of soda 2 ounces 

Tartaric acid 2 ounces 

Essence of raspberry 4 drachms 

Carmine coloring, quantity suffi- 
cient 

Rub the essence well into the sugar, 
and mix this with the soda and acid. 
Then work in sufficient liquid carmine 
to make the powder pale red, sift through 
a fine sieve, and pack in air-tight bottles. 
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Ambrosia Powder. — 

Fine sugar 2 pounds 

Carbonate of soda drachms 

Citric acid 10 drachms 

Essence of ambrosia 20 drops 

Amalgamate the whole of the above, 
and afterwards sift and bottle in the usual 
manner 

Noyeau Powder. — 

Fine sugar 2 pounds 

Carbonate of soda 12 drachms 

Tartaric acid 10 drachms 

Essence of Noyeau 6 drops 

After the dry ingiedients have been 
mixed, and the essence rubbed into them, 
sift and bottle the powder 

Lemon Sherbet. — 

Fine sugar 9 pounds 

Tartaric acid 40 ounces 

Carbonate of soda 36 ounces 

Oil of lemon 2 drachms 

Having thoroughly mixed the dry in- 
gredients, add the lemon, rubbing it well 
111 between the hands, then sift the whole 
thrice through a fine sieve, and cork 
down tight 

As oil of lemon is used m this recipe, 
the blending must be quite perfect, other- 
wise when the powder is put in water the 
oil of lemon will float 

Any other flavoring may be substi- 
tuted for lemon, and the sherbet named 
accordingly 

Cream Soda Powder. — 

Fine sugar 30 parts 

Tartaric acid 7 parts 

Carbonate of soda 6 parts 
Finely powdered gum 

arable 1 part 

Vanilla flavoring, quantity suffi- 
cient 

Proceed exactly as for lemon sherbet. 

Kissingen Salt. — 

Potassium chloride 17 parts 
Sodium chloride 367 parts 
Magnesium sulphate 

(dry) 59 parts 

Sodium bicarbonate 107 parts 

For the preparation of Kissingen 
water, dissolve 1,5 grams in 180 grams of 
water 

Vichy Salt. — 

Sodium bicarbonate 846 parts 
Potassium carbonate 38 parts 
Magnesium sulphate 

(dry) , 38 parts 

Sodium chloride 77 parts 

For making Vichy water dissolve 1 
part in 200 parts of water. 


Seidlitz Salt. — This is one of the many 
old names for magnesium sulphate It 
has at various times been known as 
Seidlitz salt, Egra salt, canal salt, bitter 
salt, cathartic salt, English salt, and 
Epsom salt Its earliest source was from 
the salt springs of Epsom in England 
and from this fact it took its last two 
names For a long time sea-salt makers 
supplied the markets of the world. 
They procured it as a by-product in 
the making of salt The bitter water 
that remained after the table salt had 
been crystallized out was found to con- 
tain It Now it IS chiefly procured from 
such minerals as dolomite, siliceous 
magnesium hydrate, and schistose lock 
containing the sulphide of magnesia 
Many medical men deem it our best 
saline cathartic 

SALTS, SMELLING. 

I — Moisten coarsely powdered am- 
monium carbonate with a mixture of 

Strong tincture of or- 
ris root ^ 2i ounces 

Extract of violet 3 drachms 

Spirit of ammonia 1 drachm 

II — Fill suitable bottles with coarsely 
powdered ammonium carbonate, and 
add to the salt as much of the following 
solution as it will absorb 

Oil of orris 5 minims 

Oil of lavender flow- 
ers 10 minims 

Extract of violet. 30 minims 

Stronger water of am- 
monia 2 ounces 

SALVES* 

See Ointments 

SAND: 

Colored Sand, — Sift fine white sand 
from the coarser particles and color it as 
follows 

I — Blue — Boil 106 parts of sand 
and 4 of Berlin blue with a small quantity 
of water, stirring constantly, ana dry as 
soon as the sand is thoroughly colored 

II — Black Sand — Heat very fine 
quartz sand, previously freed from dust 
by sifting, and add to every J pound of 
It 6 to 8 spoonfuls of fat Continue the 
heating as long as smoke or a flame is 
observed on stirring The sand is 
finally washed and dried This black 
sand will not rub off 

III^ — Dark-Brown Sand — Boil white 
sand in a decoction of brazil wood and 
dry it over a fire 

IV — Rose -colored sand is obtained 
by mixing 100 parts of white sand with 
4 parts of vermilion 
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Lawn Sand. — Lawn sand may be pre- 
pared by mixing crude ammonium sul- 
phate, 65 parts, with fine sand, 35 parts 
This mixture will kill daisies and plan- 
tains, but does not permanently injure 
the grass of lawns. A most effective 
method of killing plantains is to put, 
during dry weather, a full teaspoonful of 
common salt in the head of each. 


SAND HOLES IN BRASS: 

See Castings 

SAND SOAP: 

See Soap 

SANDSTONE CEMENTS: 

See Adhesives 

SANDSTONE COATING: 

See Acid-Proofing. 

SANDSTONES, TO REMOVE OIL 
SPOTS FROM: 

See Cleaning Preparations and Meth- 
ods 


SAND, TO PREVENT ADHESION OF 
SAND TO CASTINGS: 

See Castings. 

SARSAPARILLA. 

Each fluidounce of Ayer^s sarsaparilla 


represents 

Sarsaparilla root 10 parts 

Yellow dock root 8 parts 

Licorice root 8 parts 

Buckthorn bark 4 parts 

Burdock root 3 parts 

Senna leaves 2 parts 

Black cohosh root 2 parts 

Stillingia root 4 parts 

Poke root 1 part 

Cinchona red bark 2 parts 

Potassium iodide 4 parts 


Solvent — Alcohol, 10 J minims to each 
fluidrachm, glycerin, syrup, water 
This is the formula as given by Dr 
Charles H Stowell, of the Ayer Com- 
pany, to the daily papers, for advertising 
purposes 


Sarsaparilla Flavonng. — 
Oil wintergreen 
Oil sassafras . 

Oil cassia 
Oil clove 
Oil anise 
Alcohol . 


6 parts 
2 parts 
IJ parts 
l| parts 
IJ parts 
60 parts 


Sarsaparilla Syrup. — 

Simple syrup 40 ounces 

Sarsaparilla flavoring 1 drachm 
Caramel to color 

SARSAPARILLA EXTRACT: 

See Essences and Extracts. 


SALT, USES FOR: 

Brass can be readily cleaned with a 
solution of salt and vmegar A saturated 
solution of salt m water when washmg 
clothes wdl prevent colors from runnmg 
Salt should be added to water before spa- 
ghetti, potatoes or vegetables are boiled 
in it A speck of salt added to cream 
helps in whippmg An excellent throat 
gargle, which is highly recommended by 
physicians, is salt water To keep clothes 
from freezmg on the Ime add salt to the 
rinsing water Salt eaten with nuts aids 
digestion Egg stams on silver can easily 
be removed with the use of salt Carpets 
can be cleaned easily and wdl look bright- 
er if salt is sprmkled on them Rust 
stams can be removed by rubbmg salt 
and lemon on them and then drying m 
the sun 

Saving Coal — 

Permanganate of po- 
tassium 1 pound 

Common salt 20 pounds 

Powdered chlorate of 

potassium . . .2 pounds 

Powdered burnt um- 
ber 1 pound 

Crush the permanganate small and mix 
with the other ingredients by sieving 
This quantity is sufficient for one ton of 
either hard or soft coaL Dissolve in four 
gallons of water, and sprmkle evenly over 
the coal For a hod of coal use one tea- 
spoonful 

SCISSORS HARDENING: 

See Steel. 

SCOURING LIQUIDS: 

See Laundry Preparations. 

SCRATCH BRUSHING: 

See Plating, under Gdding 

SCREWS: 

To Prevent Screws from Rusting and 
Becoming Fast. — Screws will sometimes 
rust in their seats, even when carefully 
oiled before driving^ them to their seats, 
but if they are anoin||d with a mixture 
of graphite and soft tallow they wdl re- 
main unrusted and unaltered for years. 

A screw rusted in may also be removed 
by placing the flat extremity of a red-hot 
rod of iron on it for 2 oi 3 minutes 
When the screw is heated, it will be found 
to turn qmte easily. 

SCREWS, BLUEING: 

See Steel. 

SCREWS IN WATCHES: 

See Watchmakers’ Formulas. 
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SEA SICKNESS— SHELL CAMEOS 


SEALING (BURNING) TRICK: 

See Pyrotechmcs 

SEALING WAX 

See Waxes. 

SEA SICKNESS. 

I. — ^To prevent sea sickness, take £ or 
3 grams of potassium bromide dissolved 
in plain or carbonated water every even- 
ing either with supper or 3 ust before re- 
tiring for several weeks before going on 
the voyage. During the voyage, breath- 
ing should be deep and a tight bandage 
should be worn around the abdomen 

II —Menthol 0 1 part 

Cocaine hydro- 
chloride 0 £ parts 

Alcohol 60 0 parts 

Syrup 30 0 parts 

A dessertspoonful to be taken at 
intervals of half an hour 

SEASONINGS: 

See Condiments 

SEED, BIRD: 

See Bird Foods. 

SEEDS, TESTS FOR FOREIGN: 

See Foods 

SEIDLITZ POWDERS: 

See Salts (Effervescent) 

SELTZER WATER: 

See Water 

SERPENTS, PHARAOH’S. 

An old form consisted of pellets of a 
very poisonous meicu^'ial compound which 
gave off dangerous fumes when heated 
The **eggs” may be made of compara- 
tively safe material by the following 
formula: 

Potassium bichromate £ paits 
Potassium nitrate 1 part 
White sugar £ parts 

Powder each ingredient separately, 
mix, and press into small paper cones 
These must be kept from light and 
moisture HI 

Of course, neither this nor other 
chemical toys containing substances in 
the slightest degree harmful if swallowed 
"shoula be placed in the hands of children 
not old enough fully to undei'-.tand the 
danger of eating or e\cn tasting un- 
known things 

SERVIETTES MAGIQUES: 

See Polishes 

SETTING OF TOOLS: 

See Tool Setting. 


SEWING-MACHINE OIL: 

See Lubricants 

SHAMPOO LOTIONS AND PASTES 
See Hair Restorers and Soaps 

SHARPENING PASTES: 

See Razor Pastes 

SHARPENING STONES: 

See Whetstones 

SHAVING PASTE 

An emulsion of paraffine wa\, melting 
at 131° F , should be used This is pre- 
paied with £5 per cent of wax and £ per 
cent of tragacanth, the wax being melted 
and mixed with the tragacanth prcMous- 
ly made into a mucilage with some of the 
water The addition of a little stearine 
or lard renders the emulsification of the 
wax easier, while about 10 per cent of 
alcohol makes the preparation more 
agreeable to use The fatty odor of the 
prepaiation may be covered by the ad- 
dition of J to 1 per cent of lavender oil, 
and the finished product then appears as 
a thick white cieam In use a small 
q^uantity is rubbed over the area to be 
shaved and the lazor immediately ap- 
plied As the water in the emulsion 
evaporates, the particles of wax previ- 
ously distiibuted in the emulsion become 
coherent and fill up the depressions in 
the surface of the skin from which the 
hairs arise, thus forming a mechanical 
support duiing the passage of the razor 
The quantity required is very small, 1 
ounce being sufficient for shaving the 
face about 6 times 

SHAVING SOAP: 

See Soap 

SHEEP-DIPS: 

See Disinfectants. 

SHEEP DISEASES: 

See Veterinary Formulas 

SHELL CAMEOS. 

If shell cameos and corals have be- 
come too hot in cementing and cracks 
have appeared in consequence, olive oil 
is applied and allowed to soak in by 
heating The same process is employed 
for shell cameos which have developed 
white fissures, owing to being filed 
smaller 

SHELI^ IMITATION OF: , 

See Casein Compounds. 

SHELLS, LUBRICANTS FOR RE- 
DRAWING- 

See Lubricants 



SHELLAC— SHOE DRESSINGS 


631 


SHELL POLISHES: 

See Polislies 

SHELLAC: 

See Varnishes 

SHELLAC BLEACHING. 

In bleaching, shellac is brought into 
contact with an acidified solution of 
chloride of lime for some time, then 
washed, kneaded in hot water, placed back 
into the chloride of lime solution, and 
brushed Through this treatment with 
the chloride of lime solution the bleached 
shellac sometimes loses its solubility in 
alcohol, which, however, can be restored 
if the shellac is melted in boiling water, 
or if It is moistened with a little ether 
in a well-closed vessel A quantity of 
ether in the proportion of 1 part to 20 
parts shellac is sufficient Great cau- 
tion IS recommended in the handling of 
ether The ether vapors easily- ignite 
when in proximity to a burning light and 
a mixture of ether vapor and atmos- 
pheric air may cause most vehement ex- 
plosions After an action of the ether 
upon the shellac for several hours, the 
alcohol necessary to dissolve it may either 
be added directly or the shellac mois- 
tened with ether is placed m the open air 
for half an hour m a dish, after which 
time the ether will have evaporated and 
the shellac can then be dissolved by the 
use of alcohol 

Bleached shellac is known to lose its 
solubility m alcohol, especially if treated 
with chloiine in bleaching This solu- 
bility can be readily restored, however, 
by first moistening the rosin with its 
weight of ether, placing it in a closed 
vessel and allowing it to swell there 
Shellac thus treated becomes perfectly 
soluble again 


SHIMS IN ENGINE BRASSES. 

In taking up the wear of engine brasses 
on wrist pm or crosshead pm when the 
key IS driven clear down, back out the 
key and instead of putting m sheet-iron 
shims, put in a small piece of pine wpod 
of just the right thickness to allow the 
key to come even with the under side of 
the strap, then pour in melted babbitt 
A hole must be drilled through the flange 
of the brasses to allow for pouring the 
babbitt 

Every engineer knows the trouble it is 
to put several shims between the brass 
box and the end of the strap, especially 
if the box IS a round-end one, as many 
are. By usmg the method descnbea, 


brasses may be worn up much closer, 
even if worn through, the babbitt will 
form part of the bearing 

Shoe Dressings 

(See also Leather ) 

Acid -Free Blackmg — 

Lampblack 27-36 parts 

Bone black 3 parts 

Syrup 60-70 parts 

Put in a kettle and under gentle heat 
stir together until a smooth, homoge- 
neous mass has been attained In an- 
other kettle put 3 parts of finely shredded 
gutta percha and warm over an open fire 
until it begins to run, then add, with 
constant stirring, 5 parts of olive oil, 
continuing the heat until the gum is 
completely dissolved When this oc- 
curs dissolve m 1 part of stearme, and 
add the whole while still hot m a slow 
stream, and under diligent and constant 
stirring, to the mixture of syrup and 
blacks Continue the agitation of the 
mass until it is completely homogeneous 
Now dissolve 4 parts of Senegal gum in 
12 parts of water, and add the solution to 
the foregoing mass Stir well m and 
finally add sufficient mirbane (about 
part) to perfume 

Blackmg Pastes — ^While shellac is not 
soluble in water alone, it is soluble in water 
carrying borax, the alkaline carbonates, 
etc In paste blacking the object of the 
sulphuric acid is to remove from the bone 
black the residual calcium phospli?Lt^. 
The ordinary bone black of commerce 
consists of only about 10 per cent 
carbon, the residue being chiefly calciuna 
phosphate. This is the reason that we 
cannot obtain a pure black color from iL 
but a dirty brown To make a good 
blacking, one that is of a black in color, 
either use purified bone black, or a 
noineral acid (sulphuric or hydrochloric 
acid) with crude bone black. The 
residual acid is entirely neutralized by 
the sodium carbonate and has no bad 
effect on the leather The follawing 
formula contains no acid and makes a 
good paste 

I — Marseilles soap 122 parte ^ ^ 

Potassium car- i 

bonate 61 parte 

Beeswax . . 500 parts 

Water . 2,000 parts 

Mix and boil together with occasional 
stirring until a smooth, homogeneous 
paste is obtained, then add^,jL,}i^tIe at a 
time, and under constant sto^Hg, the 
following. 
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Rock candy, pow- 
dered 153 parts 

Gum arable, pow- 
dered 61 parts 

Ivory black . 1,000 parts 

Stb until homogeneous, then pour, 
while still hot, into bo\es 

The following makes a very brilliant 
and durable black polish for shoes 

II — Bone black 40 parts 

Sulphuric acid 10 parts 

Fish oil 10 parts 

Sodium carbonate 

crystal 18 parts 

Sugar, common 
brown, or mo- 
lasses 20 parts 

Liquid glue, pre- 
pared as below 20 parts 

Water, sufficient 

Soak 10 parts of good white glue in 
40 parts of cold water for 4 hours, then 
dissolve by the application of gentle 
heat, and add 1 8 parts of glycerine 
(commercial) Set aside Dissolve the 
sodium carbonate in sufficient water to 
make a cold saturated solution (about 
S parts of water at 60° F ), and set aside. 
In an earthenware vessel moisten the 
bone black with a very little water, and 
stirring it about with a stick, add the 
sulphuric acid, slowly Agitate until a 
thick dough-like mass is obtained, then 
add and incorporate the fish oil Any 
sort of animal oil, or even colza will 
answer, but it is best to avoid high-smell- 
ing oils. Add a little at a time, and 
under vigorous stirring, sufficient of the 
saturated sodium carbonate solution to 
cause effervescence Be careful not to 
add so freely as to liquefy the mass Stir 
until effervescence ceases, then add the 
molasses or sugar, the first, if a soft, 
damp paste is desired, and the latter if 
a dryer one is wanted Finally, add, a 
little at a time, and under constant 
stirring, sufficient of the solution of glue 
to maKe a paste of the desired con- 
sistency. The exact amount of this last 
ingredient that is necessary must be 
learned by experience It is a very 
il^ortant factor, as it gives the finished 
prodTubQ t a depth and brilliancy that it 
could noi otherwise have, as well as a 
certain du^rabihty, in which most of the 
blackings now on the market are defi- 
cient. 

III.— Soap . . 122 parts 

Potassium c a r - 

bonate. . . 61 parts 

Beeswax ... . 500 parts 

Water . ; • 2,000 parts 


Mix and boil together until a smooth 
homogeneous paste is obtained, then 
add 

Bone black 1,000 parts 
Powdered sugar 153 parts 
Powdered gum 
arable 61 parts 

Mix thoroughly, remove from the fire, 
and pour while still hot into boxes * 

Boot-Top Liquid. — 

Solution of muriate of 

tiri 3 drachms 

French chalk (in pow- 

cler) 1 ounce 

Salt of sorrel . J ounce 

F^lake white 1 ounce 

Burnt alum J ounce 

Cuttle-fish bones 

(powdered) 1 ounce 

White arsenic 1 ounce 

Boiling water 1 quart 

Brown Dressing for Untanned Shoes*— 
Yellow wax 30 parts 

Soap . 12 parts 

Nankin yellow 15 parts 

Oil of turpentine 100 parts 

Alcohol 12 parts 

Water 100 parts 

Dissolve in the water bath the wax in 
the oil of turpentine; dissolve, also by 
the aid of heat, the soap in the water, 
and the Nankin vellow (or m place of 
that any of the yellow coal-tar colors) in 
the alcohol Mix the solutions while 
hot, and stir constantly until cold The 
preparation is smeared over the shoes in 
the usual way, rubbed with a brush until 
evenly distiibuted, and finally polished 
with an old silk or linen cloth* 


Heel Polish. — 

I. — Carnauba wax. 5 parts 

Japanese wax 5 parts 

Paraffine. 5 parts 

Oil of turpentine 50 parts 

Lampblack 1 part 

Wme black . . 2 parts 


Melt the wax and the paraffine, and 
when this has become lukewarm, add 
the turpentine oil, and finally the lamp- 
black and the wine black. When the 
black color has become evenly dis- 
tributed, pour, while still lukewarm, into 
tin cans. 

II. — Melt together Japanese wax, 
100 parts, carnauba wax, 100^ parts; 
paraffine, 100 parts; and mix with tur^ 
pentine oil, 500 parts, as well as a tritur^ 
ation of lampblack, 10 parts; wine black, 
20 parts; turpentine oil, 70 parts. 
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LIQUID BLACKINGS. 

The following formulas make a 
product of excellent quality 

I — Ivory black 120 parts 

Brown sugar 90 parts 

Olive oil 15 parts 

Stale beer 500 parts 

Mix the black, sugar and olive oil into 
a smooth paste, adding the beer, a little 
at a time, under constant stirring Let 
stand for 24 hours, then put into flasks, 
lightly stoppered 

II — Ivory black 200 parts 

Molasses 200 parts 

Gallnuts, bruised 12 parts 
Iron sulphate 12 parts 

Sulphuric acid 40 parts 

Boiling water 700 parts 

Mix the molasses and ivory black in 
an earthen vessel In an iron vessel let 
the gallnuts infuse in 100 parts of boil- 
ing water for 1 hour, then strain and set 
aside In another vessel dissolve the iron 
sulphate, m another, 100 parts of the 
boiling water. One-half of this solution 
is added at once to the molasses mixture 
To the remaining half add the sulphuric 
acid, and pour the mixture, a little at a 
time, under constant stirring, into the 
earthen vessel containing the molasses 
mixture The mass will swell up and 
thicken, but as soon as it commences to 
subside, add the infusion of gallnuts, i 
also under vigorous stirring It a paste 
blacking is desired the preparation is 
now complete For a liquid black add 
the remaining portion of the boihng 
water (500 parts), stir thoroughly and 
bottle. 


Patent-Leather Pohsh. — 

Yellow wax or ceresme S ounces 

Spermaceti 1 ounce 

Oil of turpentine . 1 1 ounces 

Asphaltum varmsh 1 ounce 

Borax 80 grains 

Frankfort black 1 ounce 

Prussian blue 150 grams 

Melt the wax, add the borax, and stir 
until an emulsion has been formed In 
another pan melt the spermaceti, add 
the varnish, previously mixed with the 
turpentine; stir well and add to the wax; 
lastly add the colors 


Preservatives for Shoe Soles. — I — 
This preparation, destined for impreg- 
nating leather shoe soles, is produced as 
follows: Grind 50 parts of linseed oil 
with 1 part of litharge; next heat for 2 
hours to the boiling point with J part 
of zinc vitriol, which is previously cal- 


cined (dehydrated) The composition 
obtained in this manner, when perfectly 
cold, IS mixed with 8 parts of benzine 
and filled in bottles or other receptacles. 
To render this preservative effective, 
the soles must be coated with it until 
the leather absorbs it 

II — Dissolve ordinary household soap 
m water, on the other hand, dissolve an 
aluminum salt — the cheapest is the com- 
mercial aluminum sulphate — in water 
and allow both solutions to cool Now 
pour the aluminum salt solution, with 
constant stirring, into the soap solution, 
thereby obtaining a very fine precipitate 
of aluminum oleate The washed-out 
residue is dried with moderate heat. By 
adding 10 to 30 per cent to petroleum 
with slight heating, a solid petroleum of 
vaseline-like consistency is received, 
which may be still further solidified by 
additional admixture A 10 per cent 
solution of aluminum oleate m petro- 
leum is a very excellent agent for pre- 
serving the soles, a single saturation of 
the soles sufiScmg forever- The sole will 
last about 1 year. 

III — The following mixture is pre- 
pared by melting together over the fire 
in an enameled iron vessel* Vaseline, 
400 parts; ceresme, 100 parts. The 
melted mass, which is used as a grease, 
IS filled in wooden boxes or tin cans. 

IV. — The oleic acid of the stearine 
factories is heated with strong alcohol 
and sulphuric acid Take 16 parts of 
oleic acid, 2 parts of alcohol (00 per 
cent), and ^art of concentrated sulphu- 
ric acid. Ine oleic-acid ether formed 
separates as a thin brownish oil. It is 
liberated from free sulphuric acid and 
the alcohol m excess by agitation with 
warm water and allowing to settle This 
oleic-acid ether is mixed with the same 
weight of fish oil, and 4 to 8 parts of 
nitro-benzol are added per 1,000 parts to 
disguise the odor 

TAN AND RUSSET SHOE POLISHES: 

To Renovate and Brighten Rnsset 
and Yellow Shoes. — First, clean off all 
dirt and dust with a good, stiff brush, 
then with a sponge dipped in benzine go 
over the leather, repeating the process 
as soon as the benzine evaporates. ^ A 
few wipings will bring back the original 
color Then use a hght-yeliow dressing 
and brush well 

The liquid application consists usually 
of a solution of yellow wax and soap in 
oil of turpentine, and it should be a mat- 
ter of no difficulty whatever to compound 
a mixture of this character at least equal 
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to the preparations on the market As a 
type of the mixture occasionally recom- 
mended we may quote the following 


I - — Yellow wax 4 ounces 

Pearl ash 4 drachms 

Yellow soap 1 drachm 

Spirit of turpentine 7 ounces 

Phosphine (aniline) 4 grams 

Alcohol 4 drachms 

Water, a sufficient quantity 


Scrape the wax fine and add it, to- 
gether with the ash and soap, to 
ounces of water Boil all together until 
a smooth, creamy mass is obtained, re- 
move the heat and add the turpentine 
and the aniline (previously dissolved m 
the alcohol) Mix thoroughly, and add 
sufficient water to bring the finished 
product up to pints 


II — Water 18 paits 

Rosin oil 44 parts 

Spirit of sal ammo- 
niac, concentiated 1^ paits 
White gram soap 1 03 parts 

Russian glue 1 59 parts 

Brown rock candy 0 57 parts 

Bismarck brown 0 07 parts 

Boil all the ingredients together, ex- 
-cepting the pigment, after all has been 
dissolved, add the Bismarck brown and 
filter The dressing is aiiplied with a 
sponge. 

Ill — Beeswax, yellow 2 ounces 
Linseed oil 3 ounces 

Oiltuipentme 10 ounces 

Dissolve by heat of a water bath, and 
add 1 Jjv ounces soap shavings, hard yel- 
low Dissolve this in 14 ounces of hot 
water 


IV — A simpler form of liquid mix- 
ture consists of equal parts of yellow wax 
and palm oil dissolved with the aid of 
heat in 3 parts of oil of turpentine 

V. — Soft or green soap 1 ounce 

Linscea oil, raw 2 ounces 

Annatto solution (m 

oil) . 7 ounces 

Yellow wax 2 ounces 

Gum turpentine 7 ounces 

Water . 7 ounces 

Dissolve the soap in the water and add 
the solution of annatto, melt the wax m 
the oil of turpentine, and gradually stir 
in the soap solution, stirring until cold 
The paste to accompany the foregoing 
mixtures 1 ^. composed of yellow wax and 
rosin thinned with petrolatum, say 4 
parts of wax, 1 part of rosin, and 12 parts 
pf petrolatum. 

Paste Dressings for Russet Shoes. — 
The paste dressings used on russet 


leather consist of mixtures of wax with 
oil and other vehicles which give a mix- 
ture of proper working quality 
A simple formula is: 


I — Yellow wax 9 parts 

Oil of tuipcntme 20 parts 

Soap 1 part 

Boiling water 20 parts 


Dissolve the wax in the tiupentine on 
a water bath and the soap in the water 
and stir the two liquids together until the 
mixture becomes sufficiently cold to re- 
main homogeneous 

Another foimula in which steanne is 
used IS appended 


II —Wax 1 part 

Steanne 2 parts 

Linseed oil 1 part 

Oil of turpentine 6 parts 

Soap 1 part 

Water 10 parts 

Proceed as above 


Carnauba wax is often used by manu- 
facturers of such dressings instead of 
beeswax, as it is harder and takes a 
higher polish These dressings are 
sometimes colored with finely ground 
yellow ochei or burnt umber If the 
leather be badly worn, however, it is best 
to apply a stain first, and afterwards the 
waxy dressing 

Suitable stains are made by boiling 
safHower m water, and annatto is also 
used m the same way, the two being 
sometimes mixed together Oxalic acid 
darkens the color of the saffiower Ani- 
line colors would also doubtless yield 
good results with less trouble and ex- 
pense By adding finely giound lamp- 
black to the waxy mixture instead of 
ocher, it would answer as a dressing for 
black leather 


WATERPROOF SHOE DRESSINGS. 

I — Caoutchouc 10 parts 

Petroleum 10 parts 

Caibon disulphide 10 parts 

Shellac , 40 parts 

Lampblack 20 parts 

Oil lavender 1 part 

Alcohol 200 parts 

Upon the caoutchouc in a bottle pour 
the carbon disulphide, cork well, and let' 
stand a few days, or until the caoutchouc 
has become thoroimhly gelatinized or 
partly dissolved Then add the petro- 
leum, oil of lavender, and alcohol, next 
the shellac in fine powder, and heat it to 
about 120® F , taking care that as little as 
possible is lest by evaporation When 
the substances are all dissolved and the 
liquid IS tolerably clear, add the lamp^ 
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black, mix thoroughly, and fill at once 
into small bottles 

II — A waterproof blacking which will 
give a fine polish without rubbing, and 
will not in] ure the leather 


Beeswax 18 parts 

Spermaceti 6 parts 

Turpentine oil 66 parts 

Asphalt varnish 5 parts 

Powdered borax 1 part 

Frankfort black 5 parts 

Prussian blue 2 parts 

Nitro-benzol 1 part 


Melt the wax, add the powdered bor- 
ax and stir till a kind of ]elly has formed 
In another pan melt the spermaceti, add 
the asphalt varnish, previously mixed 
with the oil of turpentine, stir well, and 
add to the w^ax Lastly add the color 
previously rubbed smooth with a little 
of the mass The nitro-benzol gives fra- 
grance 


Waterproof Varmsh for Beach Shoes, - 


Yellow — 


Water 

150 parts 

Borax 

5 parts 

Glycerine 

3 parts 

Spirit of ammonia 
White shellac 

1 part 

25 parts 

Yellow pigment, water 
soluble 

1 part 

Formalin, a few drops. 

Orange — 


Water 

150 parts 

Borax 

5 parts 

Glycerine 

2 parts 

Spirit of ammonia 

1 part 

Ruby shellac 

Orange, water solu- 

22 parts 

ble 

1 part 

Brown 

0 3 parts 

Formalin 

0 1 part 

Pale Brown — 


Water 

150 parts 

Borax 

5 parts 


Glycerine ^ . 

^int of ammonia 
White shellac . 
Yellow, water solu- 
ble , 

Orange 

Formalin 


2 parts 
0 25 parts 
25 parts 

8 parts 
0 3 parts 
0 1 part 


Stir the glycerine and the spirit of 
ammonia together m a special vessel be- 
fore putting both into the kettle It is 
also advisable, before the water boils, to 
pour a little of the nearly boiling water 
into a clean vessel and to^ dissolve the 
colors therein with good stirring, adding 
this solution to the kettle after the shellac 
has. been dissolved 


White Shoe Dressing, — 

I — Cream of tartar 3 ounces 

Oxalic acid 1 ounce 

Alum 1 ounce 

Milk 3 pints 

Mix and rub on the shoes When 
they are thoroughly dry, rub them with a 
mixture of prepared chalk and magne- 
sium carbonate 


II — Water 

Fine pipe clay 
Shellac, bleached 
Borax, powdered 
Soft soap 
Ultramarine blue 


136 parts 
454 parts 
136 parts 
68 parts 
8 parts 
5 parts 


Boil the shellac in the water, adding 
the borax, and keeping up the boiling 
until a perfect solution is obtained, then 
stir m the soap (5 or 6 parts of *‘ivory’’ 
soap, shaved up, and melted wath 2 or 3 
parts of water, is better than common 
soft soap), pipe clay, and ultramarine 
Finally strain through a hair-clofh sieve. 
This preparation, it is said, leaves abso- 
lutely nothing to be desired A good 
deal of stiffness may be imparted to the 
leather by it The addition of a little 
glycerine would remedy this The old 
application should be wiped away before 
a new one is put on This preparation is 
suitable for military shoes, gloves, belts, 
and uniforms requiring a white dressing. 


SHOE^ WATERPROOFING: 
See Waterproofing. 


SHIO LIAO: 

See Adhesives, under Cements. 

SHIP COMPOSITIONS AND PAINTSi 
See Paints 


SHOW BOTTLES FOR DRUGGISTS: 

See Bottles ^ 

SHOW CASES. 

Dents in show cases and counters, and, 
indeed, almost all forms of "bruises” on 
shop and other furniture, may be re- 
moved by the exercise of a little patience, 
and proceeding as fallows Sponge the 
place with water as warm as can be 
borne by the hand. Take a piece of 
filtering or other bibulous paper large 
enough to fold 6 or 8 times and yet cover 
the bruise, wet in warm water and place 
over the spot. Take a warm (not hot) 
smoothing iron and hold it on the paper 
until the moisture is evaporated (re- 
newing its heat,^ if necessary). If the 
bruise does not yield to the first trial, re- 
peat the process A dent as large as a 
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dollar and J inch deep in the center, 
m black walnut of toleraoly close texture, 
was brought up smooth and level with 
the surrounding surface by two applica- 
tions of the paper and iron as described 
If the bruise be small, a sponge dipped 
in warm water placed upon it, renewing 
the warmth from time to time, will be 
all-sufficient When the dent is removed 
and the wood dry, the polish can be re- 
stored by any of the usual processes If 
the wood was originally finished in oil, 
rub with a little boiled linseed cut with 
acetic acid (oil, 8 parts; acid, 1 part). If 
it was '‘French polished,” apply an al- 
coholic solution of shellac, and let dry; 
repeat if necessary, and when completely 
dry proceed as follows Rub the part 
covered with shellac, first with crocus 
cloth and a few drops of olive oil, until 
the ridges, where the new and old polish 
come together, disappear, wipe with a 
slightly greased but otherwise clean rag 
and fini^ with putz pomade. 

SHOW-CASE SIGNS- 

See Lettering. 

SHOW-CASES, TO PREVENT DIM- 
MING OF: 

See Glass 

Siccatives 

The oldest drier is probably litharge, 
a reddish - yellow powder, consisting of 
lead and oxygen Formerly it was 
ground finely in oil, either pure or with 
admixture of white vitriol and added to 
the dark oil paints Litharge and sugar 
of lead are used to-day only rarely as 
drying agents, having been displaced by 
the liquid manganese siccatives, which 
are easy to handle E. Ebelin, however, 
is of the opinion that the neglect of the 
lead compounds has not been beneficial 
to decorative painting ^ Where these 
mediums were used in suitable quantities 
hard-drying coatings were almost always 
obtained. Ebelin believes that formerly 
there used to be less lamentation on 
account of tacky floors, pews, etc , than 
at the present time. 

Doubtless a propositmn to grind 
litharge into the oil again will not be 
favorably received, although some old 
master painteis have by no means dis- 
carded tms method. 

Sugar of lead (lead acetate) is likewise 
used as a drier for oil paint. While we 
may presume in general that a siccative 
acts by imparting its oxygen to the lin- 
seed oil or else prepares the linseed oil in 
such a manner as to render it capable of 
readily absorbing the oxygen of the air. 


it is especially sugar of lead which 
strengthens us in this belief If, ac- 
cording to Leuchs, a piece of charcoal is 
saturated with lead acetate, the charcoal 
can be ignited even with a burning 
sponge, and burns entirely to ashes. 
(Whoever desires to make the experi- 
ment should take ^ to 3 parts, by weight, 
of sugar of lead per 100 parts of char- 
coal ) This demonstrates that the sugar 
of lead readily parts with its oxygen, 
which though not burning itself, sup- 
ports the combustion Hence, it may be 
assumed that it will also as a siccative 
fieely give off its oxygen 

Tormm leports on a siccative, of 
which he says that it has been found 
valuable for floor coatings Its produc- 
tion is as follows Pour 1 part of white 
lead and 1 J parts each of litharge, sugar 
of lead and red lead to IgJ parts of lin- 
seed oil, and allow this mixture to boil 
for 8 to 10 hours Then remove the 
kettle from the fire and add to the mix- 
ture 20 parts of oil of turpentine. During 
the boiling, as well as during and after 
the pouring in of the oil turpentine, 
diligent stirring is necessary, partly to 
revent anything from sticking to the 
ettle (which would render the drier im- 
pure) and partly to cause the liquid 
mass to cool off sooner After that, it is 
allowed to stand for a few days, whereby 
the whole will clarify. The upper layer 
IS then poured off and added to the light 
tints, wnile the sediment may be used for 
the darker shades 

^ If white vitriol (zinc sulphate or zinc 
vitriol) has been introduced among the 
drying agents, this is done m the en- 
deavor to create a non-coloring admix- 
ture for the white pmments and also not 
to be compelled to add lead compounds, 
which, as experience has shown, cause 
a yellowing of white coatings to zinc 
white. For ordinary purposes, Dr 
Ivoller recommends to add to the linseed 
oil 2 per cent (by weight) of litharge and 
J per cent of zmc vitriol, whereupon the 
mixture is freely boiled. If the white 
vitriol IS to be added in powder form, it 
must be deprived of its constitutional 
water This is done in the simplest 
manner by calcining. The powder, which 
feels moist, is subjected to the action of 
fire on a sheet-iron plate, whereby the 
white vitriol is transformed into a vesicu- 
lar, crumbly mass At one time it was 
ground m oil for pure zinc white coat- 
ings only, while for the other pigments 
litnarge is added besides, as stated above* 
As regards the manganese prepara- 
tions which are employed for siccatives, 
it must be stated that they do not possess 
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certain disadvantages of the lead prepar- 
ations as, for instance, that of being 
acted upon by hydrogen sulphide gas 
The ordinary brown manganese driers, 
however, are very liable to render the 
paint yellowish, which, of course, is not 
desirable for pure white coatings In 
case of too large an addition of the said 
siccative, a strong subsequent yellowing 
is perceptible, even if, for instance, zinc 
white has been considerably “broken” 
by blue or black. But there are also 
manganese siccatives or drying prepara- 
tions offered for sale which are colorless 
or white, and therefore may unhesitatingly 
be used in comparatively large quanti- 
ties for white coatings A pulverulent 
drying material of this kind consists, 
for example, of equal parts of calcined 
(i e , anhydrous) manganese vitriol, man- 
ganous acetate, and calcined zinc vitriol. 

Of this mixture 3 per cent is added to 
the zinc white Of the other manganese 
compounds, especially that containing 
most oxygen, viz , manganic peroxide, is 
extensively employed This body is 
treated as follows. It is fiist coarsely 
powdered, feebly calcined, and sifted. 
Next, the substance is put into wire gauze 
and suspended m linseed oil, which 
should be boiled slightly. The weight 
of the linseed oil should be 10 times that 
of the manganese peroxide. 

According to another recipe a pure 
ulverous preparation may be produced 
y treating the manganic peroxide with 
hydrochloric acid, next filtering, precipi- 
tating with hot borax solution, allowing 
to deposit, washing out and finally dry- 
ing Further recipes will probably be 
unnecessary, since the painter will hardly 
orepare his own driers 

Unless for special cases driers should 
be used but sparingly As a rule 3 to 5 
per cent of siccative suffices; m other 
words, 3 to 5 pounds of siccative should 
be added to 100 pounds of ground oil 
paint ready for use As a standard it 
may be proposed to endeavor to have 
the coating dry m 24 hours For lead 
colors a slight addition of drier is ad- 
visable, for red lead, it may be omitted 
altogether Where non-tacky coatmgs 
are desired, as for floors, chairs,^ etc , as 
well as a priming for wood imitations, 
lead color should always be employed 
as foundation, and as a drier also a lead 
preparation On the other hand, no 
lead compounds should be used for pure 
zinc- white coats and white lacquering. 

Testing Siccatives. — Since it was dis- 
covered that the lead and manganese 
compounds of rosin acids had a better 


and more rapid action on linseed oil than 
the older form of driers, such as red 
lead, litharge, manganese dioxide, etc., 
the number of preparations of the former 
class has increased enormously. Man- 
ufacturers are continually at work en- 
deavoring to improve the quality of 
these compounds, and to obtain a prep- 
aration which will be peculiarly their 
own Consequently, with such a large 
variety of substances to deal with, it 
becomes a matter of some difficulty to 
distinguish the good from the bad In 
addition to the general appearance, color, 
hardness, and a few other such physical 
properties, there is no means of ascer- 
taining the quality of these substances 
except practical testing of their drying 
properties, that is, one must mix the 
driers with oil and prove their value for 
oneself Even the discovery of an ap- 
parently satisfactory variety does not end 
the matter, for experience has shown 
that such preparations, even when they 
appear the same, do not give similar 
results A great deal depends upon 
their preparation; for example, manga- 
nese resmate obtained from successive 
consignments, and containing the same 
percentage of manganese, does not al- 
ways give identical results with oil. In 
fact, variation is the greatest drawback 
to these compounds. With one prenar- 
ation the oil darkens, with another it 
remains pale, or sometimes decomposi- 
tion of the oil takes place in part The 
addition of a small proportion of irier 
has been known to cause the separation 
of 50 per cent of the oil as a dark vi«*cous 
mass One drier will act well, ard the 
oil will remain thin, while with another, 
the same oil will in the course of a few 
months thicken to the consistercy of 
stand oil. These various actions may all 
be obtained from the same com pound of 
rosin with a metal, the source oiiK of the 
drier varying 

The liquid siccatives derived from 
these compounds by solution in turpen- 
tine or benzine also give widely divergent 
results Sometimes a slight foot will 
separate, or as much as 50 per cent may 
go to the bottom of the pan, and at times 
the whole contents of the pan will settle 
to a thick, jelly-like mass. By increas- 
ing the temperature, this mass will be- 
come thin and clear once more, and dis- 
tillation will drive over pure unaltered 
turpentine or benzine, leaving behind 
the metallic compound of rosin m its 
original state 

The compounds of metals with fatty 
acids which, in solution in turpentine, 
have been used for many years by var- 
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nish-makers, show even greater variation. 
At the same time, a greater drying power 
is obtained fiom them than Irom rosin 
acids, quantities being equal As these 
compounds leave the factory, they are 
often in solution in linseed oil or turpen- 
tine, and undoubtedly many of the prod- 
ucts of this nature on the market are of 
ve^ inferior quality 

The examination of these bodies may 
be set about in two wajys 

A — By dissolving m linseed oil with 
or without heat 

B — By first dissolving the drier in 
turpentine and mmng the cooled solu- 
tion (liquid siccatives) with linseed oil 
Before proceeding to describe the 
method of carrying out the foiegoing 
tests, it is necessary to emphasize the 
important part which the linseed oil 
playv in the examination of the driers 
As part of the information to be gained 
by these tests depends upon the amount 
of solid matter which scpaiates out, it is 
essential that the linseed oil should be 
unitorm To attain this end, the oil 
used must always be freed from muci- 
lage before being used foi the test If 
this cannot readily be obtained, ordinary 
linseed oil should be heated to a temper- 
ature of from 518° to 572° F , so that it 
breaks, and should then be cooled and 
filtered With the oidmary market 
luiseed oil, the amount of solid matter 
which separates vanes within wide 
limits, so that if this were not removed, 
no idea of the separation of foot caused 
by the dneis would be obtained It is 
not to be understood from this that 
unbroken linseed oil is never to be used 
for ordinary paint or vainish, the warn- 
ing being only given for the sake of ar- 
riving at reliable values for the quality of 
the driers to be tested 

A — Solution of Drier tn Linseed, Oil 
— The precipitated metallic compounds 
of rosm (lead resinatc, manganese res- 
mate and lead manganese resmate) dis- 
solve readily in linseed oil of oidmary 
temperature (60° to 70° F ) The oil is 
mixed with per cent of the drier and 
subjected to stirring or shaking for 24 
hours, the agitation being applied at 
intervals of an hour Fused metallic res- 
inates are not soluble in linseed oil at or- 
dinary temperatures, so difieient tieat- 
ment is lequired for them The oil is 
heated m an enameled pan together with 
the finclv powdered dner, until the latter 
IS completely m solution, care being 
taken not to allow the temperature to 
rise above 390° F. The pan is then re- 
moved from the fire and its contents 
allowed to settle. The quantity of drier 


used should not exceed IJ to 3 per cent 
In the case of metallic linoleates (lead 
Imoleate, manganese linoleate and lead- 
manganese linoleate), the tempeiatuie 
must be raised above 290° F before they 
will go into solution In their case also 
the addition should not be gieatei than 
3 pci cent Note, altei all the tests have 
settled, the amount of undissolved 
matter \yhich is left at the bottom, as this 
IS one of the data upon which an idea of 
the value of the drier must be formed 

B — Solution of Drier in Turpentine 
or Benzine — For the prepaiation of these 
liquid siccatives 1 to 1 4 paits of the 
metallic resmate oi Imoleate are added 
to the benzine or turpentine and dis- 
solved at a gentle heat, or the drier may 
fust be melted over a fiie and added to 
the solvent while m the liquid state 
The piopoition of matter which does not 
go into solution must be carefully noted 
as a factor in the valuation of the drier 
From 5 to 10 per cent of the liquid sicca- 
tive IS now added to the linseed oil, and 
the mixture shaken well, at intervals dui- 
mg 24 houis 

Samples of all the oils prepared as 
above should be placed in small clear 
bottles, which are very nariow inside, so 
that a thin layer of the oil may be ob- 
served The bottles are allowed, to stand 
foi 3 or 4 days in a temperate room, 
without being touched When sufficient 
time has been allowed for thorough set- 
tling, the color, transparency, and con- 
sistency of the samples are carefully ob- 
seived, and also the quantity and nature 
of any precipitate which may have 
settled out A note should also be made 
of the date for future reference Natu- 
rally the drier which has colored the oil 
least and left it most clean and thin, and 
which shows the smallest precipitate, is 
the most suitable for ^^eneral use The 
next important test is that of drying 
powei, and is carried out as follows A 
few drops of the sample are placed on a 
clear, clean glass plate, 4x6 inches, and 
rubbed evenly over with the fingers The 
plate IS then placed, clean side up, m a 
sloping position with the upper edge 
resting against a wall In this way any 
excess of oil is run off and a very thin 
equal layer is obtained. It is best to 
start the test early in the morning as it 
can then be watched throughout the day 
It should be remarked that the time 
from the ‘‘tacky*’ stage to complete dry^ 
ness is usually yery short, so that the ob- 
server must be constantly on the watch- 
If a good drier ha^ been used, the time 
may be from 4 to 5 hours, and should not 
be more than 12 or at the very highest 
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15 The bleaching of the layer should 
also be noted. Many of the layers, even 
after they have become as dry as they 
seem capable of becoming, show a slight 
stickiness These tests should be set 
aside in a dust-free place for about 8 
days, and then tested with the finger 


SIGN LETTERS: 

To Remove Black Letters from White 
Enameled Signs. — It frequently hap- 
pens that a change has to be made on 
such signs, one name having to be taken 
oft and another substituted Priming 
with white lead followed by dull and 
glossy zinc white paint always looks like a 
daub and stands out like a pad. Lye, 
glass paper or steel chips will not attack 
the burned-in metallic enamel The 
quickest plan is to grind down carefully 
with a good grindstone 

SIGN-LETTER CEMENTS: 

See Adhesives, under Cements. 

SIGNS, TO REPAIR ENAMELED. 

See Enamels 

SILK: 

Artificial “Rubbered” Silk. — A solu- 
tion of caoutchouc or similar gum m 
acetone is added, in any desired propor- 
tion, to a solution of mtro-cellulose in 
acetone, and the mixture is made into 
threads by passing it into water or other 
suitable liquid The resulting threads 
are stated to be very brilliant in appear- 
ance, extremely elastic, and very resistant 
to the atmosphere and to water The 
product is not more inflammable than 
natural silk 

Artificial Ageing of Silk Fabncs. — To 
give silk goods the appearance of age, 
exposure to the sun is the simplest way, 
but as this requires time it cannot always 
be employed A quicker method con- 
sists in preparing a dirty-greenish liquor 
of weak soap water, with addition of a 
little blacking and gamboge solution. 
Wash the silk fabric in this liquor and 
dry as usual, without rinsing in clean 
water, and calender. 

Bleaching Silk. — The Lyons process of 
bleaching skeins of silk is to draw them 
rapidly through a sort of aqua regia bath 
This bath is prepared b:!r mixing 5 parts 
of hydrochloric acid with i of nitric, 
leaving the mixture for 4 or 5 days at a 
gentle heat of about 77^ E , and then 
diluting with about 15 times its volume 


of water This dilution is effected in 
large tanks cut from stone The tem- 
perature of the bath should be from 68° 
to 85° F , and the skeins should not be 
in It over 15 minutes, and frequently 
not so long as that, they must be k^t in 
motion during all that time When 
taken out, the silk is immediately im- 
mersed successively in 2 troughs of 
water, to remove every trace of the acid, 
after which they are dried 

Hydrogen peroxide is used as a silk 
bleach, the silk being first thoroughly 
washed with an alkaline soap and ammo- 
nium carbonate to free it of its gummy 
matter After repeated washings in the 
peroxide (preferably rendered alkaline 
with ammonia and soda), the silk^ is 
“blued' ’ with a solution of blue aniline 
m alcohol 

Washing of Light Silk Goods. — The 
best soap may change delicate tints. 
The following method is therefore pref- 
erable First wash the silk tissue in warm 
milk. Prepare a light bran infusion, 
which is to be decanted, and after resting 
for a time, passed over the fabric It is 
then rinsed in this water, almost cold 
It IS moved about in all directions, and 
afterwards dried on a napkin 

SILK SENSITIZERS FOR PHOTO- 
GRAPHIC PURPOSES: 

See Photography, under Paper-Sen- 
sitmng Processes 

Silver 

Antique Silver (see also Plating). — Coat 
the polished silver articles witn a thin 
paste of powdered graphite, 6 parts, pow- 
i dered bloodstone, 1 part; and oil of tur- 
pentine After the dr^ng take off the 
superfluous powder with a soft brush and 
rub the raised portions bright w ith a linen 
rag dipped m spirit. B\ treatment with 
various sulphides an ofd appearance is 
likewise imparted to silver. K, for ex- 
ample, a solution of 5 parts of liver of sul- 
phur and 10 parts of ammommn carbonate 
are heated m 1 quart of distilled water 
to 180° F , placing the silver articled 
therein, the latter first turn pale gray, 
then dark gray, and finally assume a 
deep black-blue In the case of plated 
ware, the silvering must not be too thin; 
in the case of thick silver plating or solid 
silver 1 quart of water is sufficient ^ The 
colors will then appear more quickly. 
If the coloring is spotted or otherwise 
imperfect dip the objects into a warm 
potassium cyanide solution, whereby the 
silver sulphide formed is immediately 
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dissolved Tlie bath must be renewed 
after a while Silver containing much 
coppei IS subiected, previous to the col- 
oring, to a blanching process, which is 
accomplished in a boiling solution of 15 
parts of powdered tartar and SO parts of 
cooking salt in 2 pints of water Ob- 
jects which are to be mat are coated 
with a paste of potash and water after 
the blanching, then dry, anneal, cool in 
water, and boil again 

Imitation of Antique Silver. — Plated 
articles may be colored to resemble old 
objects of art made of solid silver For 
this purpose the deep-lying parts, those 
not exposed to friction, are provided with 
a blackish, earthy coating, the promi- 
nent parts retaining a leaden but bught 
color. The process is simple A thin paste 
IS made of finely powdered graphite 
and oil of turpentine (a little blood- 
stone or red ocher may be added, to imi- 
tate the copper tinge m articles of old 
silver) and spread over the whole of the 
previously plated article. It is then 
allowed to dry, and the particles not ad- 
hering to the surface removed with a soft 
brush. The black coating should then 
be carefully wiped off the exposed parts 
by means of a linen rag dipped in alco- 
hol This process is very effective in 
making imitations of objects of antique 
art, such as goblets, candlesticks, vessels 
of every description, statues, etc If it 
IS desired to restore the original bright- 
ness to the object, this can be done by 
washing with caustic soda or a solution 
of cyanide of potassium Benzine can 
also be used for this purpose 

Blanching Silver. — I — Mix pow- 
dered charcoal, 3 parts, and calcined 
borax, 1 part, and stir with water so as 
to make a homogeneous paste- Apply 
this paste on the pieces to be blanched 
Put the pieces on a charcoal fire, taking 
care to cover them up well, when they 
have acquired a cherry red, withdraw 
them from the fire and leave to cool off 
Next place them in a hot bath composed 
of 9 parts of water and 1 part of sul- 
phuric acid, without causing the bath to 
boil. Leave the articles m for about 1 
hour. Remove them, rinse in clean 
water, and dry 

II — If the coat of tarnish on the sur- 
face of the silver is but light and super- 
ficial, it suffices to rub the piece well 
with green soap to wash ^ it tnoroughly 
in hot water, then dry it in hot sawdust 
and pass it through alcohol, finally rub- 
bing with a fine cloth or brush Should 
the coat resist this treatment, brush 
with Spanish white, then wash, dry, and 


pass through alcohol The employment 
of Spanish white has the drawback of 
shining the silver if the application is 
strong and prolonged. If the oxidation 
has withstood these means and if it is 
desired to impart to the chain the hand- 
some mat appearance of new goods, it 
should be annealed in chaicoal dust and 
passed through vitriol, but this operation, 
for those unused to it, is very dangerous 
to the soldering and consequently may 
spoil the piece 

Coloring Silver.— A rich gold tint may 
be imparted to silvei articles by plung- 
ing them into dilute sulphuric aud, 
saturated with iron rust 

Frosting Polished Silver:— Articles of 
polished silver may be frosted by putting 
them into a bath of nitric acid diluted 
with an equal volume of distilled water 
and letting them remain a few minutes 
A better effect may be given by dipping 
the article frequently into the bath until 
the requisite degree of frosting has been 
attained Then rinse and place for a 
few moments in a strong bath of potas- 
sium cyanide, remove and rinse The 
fingers must not be allowed to touch the 
article during either process It should 
be held with wooden forceps or clamps 

Fulminating Silver.— Dissolve 1 part 
of fine silver in 10 parts of nitric acid of 
1 36 specific gravity at a moderate heat, 
pour the solution into 20 paits of spirit 
of wine (85 to 90 per cent) and heat the 
liquid As soon as the mixture begins 
to boil, it IS removed from the fire and 
left alone until cooled off The fulminic 
silver crystallizes on cooling in very fine 
needles of dazzling whiteness, which are 
cdulcoiatcd with water and dried care- 
fully in the air. 

Hollow Silverware. — A good process 
for making hollow figures consists in 
covering models of the figures, made of 
a base or easily soluble metal, with a thm 
and uniform coating of a nobler metal, bv 
means of the electric current m such a 
way that this coating takes approximate- 
ly the shape of the model, the latter being 
then removed by dissolving it with acid 
The model is cast from zinc in one or 
more pieces, a well-chased brass mold 
being used for this purpose, and the 
separate parts are then soldered together 
with an easily fusible solder The figure 
IS then covered with a galvanized coating 
of Silver, copper, or other metal Before 
receiving the coating of silver, the figure 
IS first covered with a thin deposit of 
copper, the silver being added afterwards 
in Ine required thickness But in order 
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that the deposit of silver may be of the 
same thickness throughout (this is es- 
sential if the figure is to keep the right 
shape), silver anodes, so constructed and 
arranged as to correspond as closely as 
possible to the outlines of the figure, 
should be suspended in the solution of 
silver and cyanide of potassium on both 
sides of the figure, and at equal distances 
from it As soon as the deposit is suffi- 
ciently thick, the figure is removed from 
the bath, washed, and put into a bath of 
dilute sulphuric or hydrochloric acid, 
where it is allowed to remain till the zinc 
core IS dissolved. The decomposition of 
the zinc can be accelerated by adding a 
pin of copper. The figure now requires 
only boiling m soda and potassic tartrate 
to acquire a white color If the figure is 
to be made of copper, the zinc model 
must be covered first with a thin layer 
of silver, then with the copper coating, 
and then once more with a thin layer 
of silver, so that vhile the zinc is being 
dissolved, the copper may be protect- 
ed on either side by the silver Similar 
precautions must be taken with other 
metals, regard being paid to their pecu- 
liar properties Another method is to 
cast the figures, entire or in separate 
parts, out of some easily fusible alloy m 
chased metal molds The separate por- 
tions are soldered with the same solder, 
and the figure is then provided with a 
coating of copper, silver, etc , by means 
of the galvanic current. It is then placed 
in boiling water or steam, and the inner 
alloys melted by the introduction of the 
water or steam through holes bored for 
this purpose 

Lustrous Oxide on Silver (see also Plat- 
ing and Silver, under Polishes) — Some 
experience is necessary to reproduce a 
handsome black luster Into a cup filled 
with water throw a little liver of sulphur 
and mix well. Scratch the silver article as 
bright as possible with the scratch brush 
and dip into the warm liquid Remove 
the object after ^ minutes and rinse off 
in water Then scratch it up again and 
return it into the liquid. The process 
should be repeated 2 or 3 times, whereby 
a wonderful glossy black is obtained 

Ornamental Designs on Silver. — Select 
a smooth part of the silver, and sketch on 
ic a monogram or any other design with 
a sharp lead pencil Place the article in 
a gold solution, with the battery in good 
working order, and in a short time all the 
parts not sketched with the lead pencil 
will be covered with a coat of gold. After 
cleaning the article the black lead is easily 
removed with the finger, whereupon the 


silver ornament is disclosed A gold or- 
nament may be produced by reversing 
the process 

Separating Silver from Platinum Waste 
— Cut the waste into small pieces, make 
red hot to destroy grease and organic 
substances, and dissolve in aqua regia 
(hydrochloric acid, 3 parts, and nitric 
acid, 1 part) Platinum and all other 
metals combined with it are thus dis- 
solved, while silver settles on the bot- 
tom as chloride in the shape of a gray, 
spongy powder The solution is then 
drawn off and tested by oxalic acid for 
gold, which is precipitated as a fine yel- 
lowish powder. The other metals re- 
main untouched thereby The plati- 
num still present in the solution is now 
obtained by a gradual addition of sal 
ammoniac as a yellowish-gray powder. 
These different precipitates are washed 
with warm water, dried, and transformed 
into the metallic state by suitable fluxes. 
Platinum filings, however, have to be 
previously refined. They are also first 
annealed All steel or iron filings are 
removed with a magnet and the rest, is 
dipped into concentrated sulphuric acid 
and heated with this to the boiling point. 
This process is continued as long as an 
action of the acid is noticeable. The 
remaining powder is pure platinum. 
Hot sulphuric acid dissolves silver with- 
out touching the platinum. The liquid 
used for the separation of the platinum is 
now diluted with an equal quantity of 
water and the silver expelled from it by 
means of a saturated cooking salt solu- 
tion. The latter is added gradually 
until no more action, i e , separation, is 
perceptible The liquid is carefiilly 
drawn off, the residue washed in warm 
water, dried and melted with a little 
soda ashes as flux, which yields pure me- 
tallic silver. 

The old process for separating silver 
from waste was as follows: The refuse 
was mixed with an equal quantity of 
charcoal, placed in a crucible, and sub- 
jected to a bright-red heat, and in a short 
time a silver button formed at the bot- 
tom- Carbonate of soda is another good 
flux 

Silvering Glass Globes. — Take J ounce 
of clean lead, and melt it with an equal 
weight of pure tin; then immediately 
add § ounce of bismuth, and carefully 
skim off the dross; remove the alloy 
from the fire and before it grows cold add 
5 ounces of mercury, and stir the whole 
well together, then put the fluid amal- 
gam into a clean glass, and it is fit for use. 
When this amalgam is used for silvering 
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let it be first strained through a linen rag; 
then gently pour some ounces thereof 
into the globe intended to be silvered; 
the alloy should be poured into the globe 
by means of a paper or glass funnel 
reaching almost to the bottom of the 
globe, to ‘prevent it splashing the sides, 
the globe should be turned every way 
very slowly, to fasten the silvering 

Silvering Powder for Metals. — Cop- 
per, brass, and some other metals may be 
silvered by rubbing well with the follow- 
ing powder* Potassium cyanide,^ 12 
parts, silver nitrate, 6 parts, calcium 
carbonate, 30 parts. Mix and keep m a 
well-closed bottle. It must be applied 
with hard rubbing, the bright surface 
being afterwards rinsed with water, dried, 
and polished. Great care must be ex- 
ercised in the use ^ of the powder on 
account of its poisonous nature It 
should not be allowed to come in con- 
tact with the hands. 

Silver Testing, — For this purpose a 
cold saturated solution of potassium 
bichromate in pure nitric acid of 1 2 
specific gravity is employed. After the 
article to be tested has been treated with 
spirit of wine for the removal of any 
varnish coating which might be present, 
a drop of the above test liquor is applied 
by means of a glass rod and the resultant 
spot rubbed on with a little water. 

A testing solution of potassium bi- 
chromate, 1 ounce, pure nitric acid, 6 
ounces, and water, 2 ounces, gives the 
following results on suriaces of the 
metals named: 


Metal 

Color in one 
minute. 

Color of mark 
left 

Pure silver 

Bright blood-red 

Grayish white 

926 silver 

Dark red 

Dark brown 

800 silver 

Chocolate 

Dark brown 

.500 silver 

Green 

Dark brown 

German silver 

Dark blue 

Light gray 

Nickel 

Copper 

Turquoise blue 
Very dark blue 

Scarcely any 
Cleaned copper 

Brass 

Dark brown 

Light brown 

Lead 

Nut brown 

Leaden 

Tm 

Reddish brown 

Dark 

Zinc 

Light chocolate 

Steel gray 

Aluminum 

ySIow 

No stain 

Platinum 

Vandyke brown 

No stain 

Iron 

Various 

Black 

9-oarat gold 

Unchanged 

No stain 


The second column in the table shows 
such change of color as the liquid — not 
I he metal — uiidcigoc^ during its action 
for the pciiod ol 1 minute The test 
liquid being then washed off with cold 
water, the third column shows the nature 
of the stam that is left. 


In the case of faintly silvered goods, 
such as buttons, this test fails, since the 
slight quantity of resulting silver chro- 
mate does not become visible or dis- 
solves m the nitric acid present But 
even such a thm coat of silver can be 
recognized with the above test liquor, if 
the bichromate solution is used, diluted 
with the equal volume of water, or if a 
small drop of water is first put on the ar- 
ticle and afterwards a little drop of the 
undiluted solution is applied by means 
of a capillary tube In this manner a 
distinct red spot was obtained in the case 
of very slight silvering 

A simpler method is as follows* Rub 
the piece to be tested on the touchstone 
and moisten the mark with nitric acid, 
whereupon^ it disappears Add a little 
hydrochloric acid with a glass rod. If 
a white turbidness (silver chloride) ap- 
pears which does not vanish upon addi- 
tion of water, or, in case of faint silvering 
or an alloy poor in silver, a weak opal- 
escence, the presence of silver is certain 
Even alloys containing very little silver 
give this reaction quite distinctly 

Pink Color on Silver — To produce a 
beautiful pink color upon silver, dip the 
clean article for a few seconds into a hot 
and strong solution of cupric chloride, 
swill it in water and then dry it or dip it 
into spirit of wine and ignite the spirit. 


SILVER. IMITATIOK: 

See Alloys. 

SILVERING: 

See Plating. 

SILVERING OF MIRRORS: 

See Mirrors 

SILVERING, TEST FOR: 

See Plating 

SILVER FOIL SUBSTITUTE: 

See Metal Foil. 

SILVER NITRATE SPOTS, TO RE-' 
MOVE: 

See Cleaning Preparations and Meth- 
ods. 

SILVER-PLATING: 

See Plating. 

SILVER, RECOVERY OF PHOTO- 

GR^HIC: 

See Photography. 

SILVER SOLDERS: 

See Solders. 
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SKIN BLEACH FOR NEGROES- 
Black Skin Whitner. — 


I. — ^Yellow Wax 8 ounces 

Vaseline 8 ounces 

Cocoa Butter 2 ounces 


Melt all together in a double boiler 
Take oif the fire and add a solution of 
10 grains of Corrosive suplimate m one 
ounce of alcohol and pour into jars while 
warm This may be used before retiring. 
First wash the face, neck and arms with 
a good soap and hot water Rince well 
and dry, then apply the cream In the 
morning wash off and apply a good 
powder Do this at least every other 
day. 

II — ^Paraffin Wax 6 ounces 

White Petrolatum . ,1 pound 
2% Solution Bichloride 
of mercuiy 1 pound 

Melt the waxes, take off the fire and 
add the heated solution, a bttle at a 
time, stirring well until cold Wash the 
face well and after drying apply the 
cream Use before retiring 

SKIN OINTMENTS: 

See Ointments. 

SKIN FOODS: 

See Cosmetics. 

SKIN TROUBLES: 

See Soap. 


SLATE; 

Artificial Slate. — The artificial slate 
coating on tin consists of a mixture of 
finely ground slate, lampblack, and a 
water-glass solution of equal parts of 
potash and soda water glass (1 25 specific 
gravity) The process is as follows* 

I — First prepare the water-glass solu- 
tion by finely crushing equal parts of 
solid potash and soda water glass and 
pouring over this 6 to 8 times the quan- 
tity of soft river water, which is kept 
boiling about Ij hours, whereby the 
water glass is completely dissolved. Add 
7 parts finely crushed slate finely ground 
with a little water into impalpable dust, 
1 part lampblack, which is ground with 
it, and grind enough of this mass with 
the previously prepared water-glass solu- 
tion as is necessary for a thick or thin 
coating. With this compound the rough- 
ened tin plates are painted as uniformly 
as possible. For roofing, zinc plate may 

oi 


be colored in the same manner The 
coating protects the zinc from oxidation 
and consequently from destruction For 
painting zinc plate, however, only pure 
potash water glass must be added to the 
mixture, as the paint would loosen or 
peel off from the zinc if soda water glass 
were used 

II — Good heavy paper or other sub- 
stance is saturated withlmseed-oii varnish 
and then painted, se’^eral coats, one 
after another with the following mixture: 


Copal varnish 1 part 

Oil of turpentine 2 parts 

Fine, dry sand, pow- 
dered . 1 part 

Powdered glass 1 part 

Ground slate . 2 parts 

Lampblack. 1 part 


SLIDES FOR LANTERNS: 

See Photography. 

SLUGS ON ROSES: 

See Insecticides. 

SMARAGDINE: 

See Alcohol (Solid). 

SMUT, TREATMENT FOR: 

See Grain. 

SNAKE BITES. 

About 25 years ago, Dr. S. Weir 
Mitchell and Dr. Reichert published 
results of their mvestigations of snake 
venom which indicated that permanga- 
nate of potassium may prove of material 
value as an antidote to this lethal sub- 
stance. Since that time permanganate 
has been largely used all over the world 
as a remedy when men and animals we^re 
bitten by poisonous^ snakes, and Sir 
Lauder Brunton devised an instrument 
by means of which the permanganate 
may be readily carried in the pocket, and 
immediately injected mto, or into the 
neighborhood of, the wound. Capt^fn 
Rodgers, of the Indian Medical Servi<^ 
recently reported several cases treated by 
this method, the wounds being due 
the bites of the cobra. After makings 
free crucial incisions of the bitten part, 
the wound was thoroughly flushed with 
a hot solution of permanganate of po- 
tassium, and then bandaged Recovery 
occurred in each instance, although the 
cauterant action of the hot solution of 
permanganate of potassium delated heal- 
mg so long that the part was not well 
for about 3 Weeks. About 12 or 13 years 
0 ^ 0 , Dr Amos Barber, of Cheyenne, 
Wyoming, reported cases in which ex- 
cellent residts had followed this method 
of treatment 
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Soaps 

(See also Cleaning Compounds and 
Polishes ) 

AinriSEPTIC SOAP. 

I — Various attempts have been made 
to incorporate antiseptics and cosmetics 
with soap, but for the most part unsuc- 
cessfully, owing to the unfavorable ac- 
tion of the added components, a good 
instance of this kind being sodium perox- 
ide, which, though a powerful antiseptic, 
soon decomposes in ^he soap and loses 
its properties, while the caustic character 
of the oxide renders its use precaiious, 
even when the soap is fresh, unless great 
care is taken However, according to a 
German patent, zinc peroxide is free 
from these defects, since it retains its 
stability and has no corrosive action on 
the skin, while possessing poweiful anti- 
septic and cosmetic properties, and has a 
direct curative influence when applied to 
cuts or wounds 

II — The soap is prepared by melting 
80 parts of household soap in a jack- 
eted pan, and gradually adding 20 parts 
of moist zinc peroxide (50 per cent 
strength), the whole being kept well 
stirred all the time The finished mix- 
ture will be about as stiff as dough, and 
is easily shaped into tablets of conven- 
ient size 

III — Take 50 parts, by weight, of 
caustic soda of 70 per cent, and free from 
carbonic acid, if possible, 200 parts, by 
weight, of sweet almond oil, 160 parts, by 
weight, of glycerine of S0° Be ; and suf- 
ficient distilled water to make up 1,000 
parts by weight First, dissolve the 
alkali in double its weight of water, then 
add the glycerine and oil and stir together 
Afterwards, add the remainder of the 
water and keep the whole on the water 
bath at a temperature of 140° to 158° P., 
for 24 to 36 hours, remove the oil not 
saponified, which gives a gelatinous mass 
Mix 900 parts, by weight, of it with 70 
parts, by weight, of 90 per cent alcohol 
and 10 parts, by weight, of lemon oil, 
and as much of the oil of bergamot and 
the oil of vervain. Heat for some hours 
at 140° F,, then allow to cool and filter 
on wadding to eliminate the needles of 
stearate of potash The liquid after 
filtering remains clear 

Carpet Soap. — 

Fuller’s earth 4 ounces 

Spirits of turpentine 1 ounce 

Pearlash, . 8 ounces 

Rub smooth and make into a stiff 

naste with a sufficiency of soft soap. 


To Cut Castile Soap.-— A thin spatula 
must be used. To cut straight, a 
trough with open ends made with J-inch 
boards should be taken, the inside 
dimensions being 2J inches wide, S| 
inches deep, and about 14 inches long. 
Near the end a perpendicular slit is 
sawed through the side pieces Passing 
the spatula down through this sbt the 
bar IS cut neatly and straight For 
trimming off the corners a carpenter’s 
small iron plane works well, 

COLORING SOAP. 

The first point to be observed is to 
select the proper shade of flower cor- 
lespondmg with the perfume used, for * 
instance, an almond soap is left white; 
rose soap is coloied pink or red, mi- 
gnonette, green, etc. 

The colors from which the soapmaker 
may select are numerous; not only are 
most of the coal-tar colors adapted for 
his purpose, but also a very great number 
of mineral colors Until recently, the 
latter were almost exclusively employed, 
but the great advance in the tar-color 
industry has brought about a change A 
prominent advantage of the mineral 
colors IS their stability, they are not 
changed or in any way affected by ex- 
posure to light This advantage, how- 
ever, IS offset 111 many cases by tlie more 
difficult method of application, the diffi- 
culty of getting uniform shades The 
coal-tar colors give brilliant shades and 
tints, are easy to use, and produce uni- 
form tints The specific gravity of 
mineral colors being rather high, in most 
cases they will naturally tend to settle 
toward the bottom of soap, and their use 
necessitates crutchmg of the soap until it 
IS too thick to allow the color to settle 
For mottled soap, however, vermilion, 
red oxide, and ulti amarine are still 
largely employed 

For transparent soap mineral colors 
are not applicable, as they would detract 
from their transparency, lor milled toilet 
soap, on the other hand, they are very 
well adapted, as also for cold-made soaps 
which require^ crutchmg anyway until a 
sufficient consistency is obtained to keep 
the coloring material suspended 

A notable disadvantage in the use of 
aniline colors, besides their sensitiveness 
to the action of light, is the fact that many 
of them are affected and partly destroyed 
by the action of alkali A fev/ of them are 
proof against a small excess of lye, and 
these may be used with good effect. Cer- 
tain firms have made a specialty of manu- 
facturing colors answering the peculiar 
requirements of soap, being very easy of 
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application, as they are simply dissolved 
in Doihng water and the solution stirred 
into the soap To some colors a little 
weak lye is added, others are mixed with 
a little oil before they are added to the 
so^ 

For a soluble red color there were 
formerly used alkanet and cochineal, at 
present these have been displaced to a 
great extent, on account of their high 
cost, by magenta, which is very cheap 
and of remarkable beauty A very 
small amount suffices for an intense 
color, nor is a large proportion desirable, 
as the soap would then stain Delicate 
tints are also produced by the eosine 
colors, of which rose bengal, phloxine, 
rhodamine, and eosine are most com- 
monly used. These colors, when dis- 
solved, have a brilliant fluorescence which 
hemhtens their beautiful effect 

The following minerals, after being 

f round and washed several times in 
oiling water, will produce the colors 
stated 

Hematite produces deep red. 

Purple oxide iron produces purple 
Oxide of manganese produces brown 
Yellow ocher produces yellow 
Yellow ocher calcined produces orange 
Umber produces fawn 
Cinnabar produces medium red. 
There are also a number of the azo 
dyes, which are suitable for soaps, and 
these, as well as the eosme colors, are 
used principally for transparent soaps 
For opaque soaps both aniline and 
mmeral reds are used, among the latter 
being vermilion, chrome red, and iron 
oxide. Chrome red is a basic chromate 
of lead, which is now much used m place 
of vermilion, but, as it becomes black on 
exposure to an atmosphere containing 
even traces only of suiphureted hydro- 
gen, it is not essentially adapted for soap. 
Vermilion gives a bright color, but its 
price IS hign Iron oxide, known in the 
trade as colcothar, rouge, etc , is used 
for cheap soaps only 

Among the natural colors for yellow 
are saffron, gamboge, turmeric, and 
caramel (sugar color) ; the first named of 
these is now hardly used, owing to its 
high cost Of the yellow aniline colors 
special mention must be made of picric 
acid (trinitrophenol), martius yellow, 
naphthol yellow, acid yellow, and aura- 
mine. If an orange tint is wanted, a 
trace of magenta or safranine may be 
added to the yellow colors named.^ The 
use of some unbleached palm oil with 
the stock answers a similar purpose, but 
the color fades on exposure. A mmeral 
yellow is chrome y^ow (chromate of 


lead), which has the same advantages 
and disadvantages as chrome red. 

Of the blue aniline colors, there may 
be used alkali blue, patent blue, ana 
indigo extract Alkali or aniline blue is 
soluble only in alkaline liquids; while 
patent blue is soluble m water and m 
alcohol Both blues can be had in 
different brands, producing from green 
blues to violet blues Indigo extract, 
which should be classed among the 
natural colors rather than among tne tar 
colors, is added to the soap in aqueous 
solution 

Of ultramarine there are two modifica- 
tions, the sulphate and the soda. Both 
of these are proof against the action of 
alkali, but are decomposed by acids or 
salts having an acid reaction. The 
former is much paler than the latter, the 
soda ultramarine is best adapted for 
coloring soda soaps blue The ultra- 
marine IS added to the soap m the form 
of a fine powder Smalt is unsuitable, 
although it gives soap a color of won- 
derful beauty ^ because a considerable 
quantity of it is required to produce a 
deep color, and, furthermore, it makes 
the soap rough, owing to the gritty 
nature which smalt has even when in the 
finest powder By mixing the blue and 
yellow colors named, a great variety of 
greens are obtained Both component 
colors must be entirely free from any 
reddish tmt, for the latter would cause 
the mixture to form a dirty-green color. 

Of the colors producing green directly 
the two tar colors, Victoria and brillmnt 
green, are to be noted; these give a bright 
color, but fade rapidly, thereby the soap 
acquires an unsightly appearance. For 
opaque soap of the better grades, green 
ultramarine or chrome green are used. 
Gray and black are produced by lam^ 
black. For brown, there is Bismarck 
brown among the aniline colors and 
umber among the earthy pigments 

Garment-Cleaning Soap. — The follow- 
ing is excellent 

I. — White soap, rasped 

or shaved . . 12 parts 

Ammonia water . 3 parts 

Boiling water . . 18 parts 

Dissolve the soap in the water and 
when it cools down somewhat, add to 
the solution the ammoma water Po'or 
the solution into a flask of sufficient 
capacity (or holding about three times 
as much as the mixture) and add enough 
water to fill it about three-quarters full 
Shake and add, a little at a time, under 
active agitation, enough benzine to make 
100 parts. This constitutes the stock 
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bottle To make up the mass or paste 
put a teaspoonful in an 8-ounce bottle 
and add, a little at a time, with constant 
agitation, benzine to about fill the bot- 
tle This preparation is a lapid cleaner 
and does not injure the most delicate 
colors. 

II — Good bar soap, 

shaved up 1(55 parts 

Ammonia watci 45 pa its 

Benzine 190 paits 

Water sufficient 
to make . 1,000 parts 

Dissolve the soap in 600 paits of water 
by heating on the water bath, remove, 
and add the ammonia undei constant 
stirring Finally add the benzine, and 
stir until homogeneous, and quite cold 
The directions to go with this paste aie 
Rub the soap well into the spot and lay 
the garment aside for a half hour 
Then using a stiff biush, rub withwaim 
water and rinse This is especially use- 
ful in spots made by rosins, oils, grease, 
etc Should the spot be only partially 
removed by the first application, repeat 

Glycerine Soaps. — Dr Saig’s liquid 
glycerine soap consists of 334 parts of 
potash soda soap, and 666 parts of glyc- 
erine free from lime, the mixture being 
scented with Turkish rose oil and orange 
blossom oil in eqiual proportions, the 
actual amount used being varied accord- 
ing to taste The soap should be per- 
fectly free from alkali, but as this is a 
condition difficult of attainment in the 
case of ordinal y potash soaps, it is pre- 
supposed that the soap used has been 
salted out with potassium chloride, this 
being the only way to obtain a soap free 
4rom alkali. 

< Another variety of liquid glycerine 
soap is prepared from purified medicinal 
soft soap, 300 parts, glycerine free from 
lime, 300 parts, white sugar syrup, 300 
parts, doubly rectified spiiit (96 per cent), 
300 parts The mixture is scented with 
oil of cinnamon, 1 part; oil of sassafias, 
^ parts, oil of citronella, ^ part, oil of 
wintergreen, 1 part, African geranium 
oil, I part, clove oil, | pari; oil of berga- 
mot, 3 parts, pure tincture of musk, i 
part These oils are dissolved in spirit, 
and shaken up with the other ingredi- 
ents, then left for 8 days with frequent 
shaking, and 3 days in absolute quiet, 
after which the whole is filtered, and is 
then ready for packing. 

Iodine Soaps — In British hospitals, 
preference is given to oleic acid over al- 
coholic preparations for iodine soaps, as 
the former qo and can be washed 


off with soap and water The following 
formula is given 


I — Iodine 
Oleic acid 
Alcohol 

Stronger watci of 
ammonia 


1 av ounce 
1 fluidounce 
6 fluidrachms 

"2 fluidiachms, 


This makes a soapy paste soluble m all 
liquids, except fixed oils 


II — Iodine 1 ounce 

Oleic acid ;2 iluidounces 

Stronger water of 

ammonia 3 fluidrachms 

Paraffine oil, col- 
orless, to make 20 fluidounces 


III — Iodine 1 av ounce 

Alcohol 5 fluidounces 

Solution of am- 
monium oleatc 1 fluidounce 
Glycerine to make 20 fluidounces 
The solution of ammonium oleate is 
made from oleic acid and spirit of am- 
monia 


Liquid Soaps. — Liquid soaps, or, as 
they are sometimes called, soap essences, 
are made from pure olive-ou soap by 
dissolving It m alcohol and adding some 
potassium carbonate Tallow or lard 
soaps cannot be used, as they will not 
make a transparent preparation The 
soap IS finely shaved and placed with the 
alcohol and potassium carbonate in a 
vessel over a water bath, the temperature 
slowly and gradually raised, wnile the 
mixture is kept in constant agitation by 
stirring The soap should be of a pure 
white color and the alcohol gives the best 
product when it is about 80 per cent 
strength. After about thiee-quarters 
of an hour to one hour, solution will be 
complete and a perfectly transparent 
article obtained, ahis can be scented 
as desired by adding the proper essen- 
tial oil as soon as the mixture is removed 
from the water bath. 

If an antiseptic soap is wanted the ad- 
dition of a small amount of benzoic acid, 
formaldehyde, or corrosive sublimate 
will give the desired product. Liquid 
soaps should contain from 20 to 40 per 
cent of genuine white castile soap and 
about 2 to 21 per cent of potassium car*’ 
bonate 

This is a common formula* 

By weight 

I — Olive or cottonseed 

oil, . . 60 parts 

Caustic potash, U. 

S. P . . . 15 parts 

Alcohol aqd water, 
sufficient of each. 
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Dissolve tlie potash in 1 ounce of 
water, heat the oil on a water bath, 
add the solution of potash previously- 
warmed, and stir briskly Continue the 
heat until saponification is complete If 
oil globules separate out and refuse to 
saponify, the potash is not of proper 
strength, and more must be added — 1 or 
% parts dissolved in water If desired 
transparent add a little alcohol, and con- 
tinue the heat without stirring until a 
drop placed in cold water first solidifies 
and then dissolves 

Commercial potash may be used, but 
the strength must be ascertained and ad- 
justed by experiment The soap thus 
made will be like jelly, it is dissolved in 
alcohol, 4 to fi ounces of soap to 2 of 
alcohol, and after standing a day or two 
is filtered and perfumed as desired A 
rancid oil would be easier to saponify, 
but the soap would likely be rancid or 
not as good 

II — Ammonium sulphoichthyolate, 10 
parts, distilled water, 15 parts; hebra’s 
soap spirit (a solution of potash soap, 
120 parts, in 90 per cent spirit, 60 parts; 
and spirit of lavender, 5 parts), 75 parts 

MEDICATED SOAPS. 

First make up a suitable soap body and 
afterwards add the medicament For 
instance, carbolic soaps may be made as 
follows 

I — Cocoanut oil 20 pounds 

Tallow 4 pounds 

Soda lye (38® to 40° 

B ) 12 pounds 

Phenol 1 pound 

Prepare the body soap by stirring the 
liquefied fat into the lye at 113° F , and 
when combination has set in, incorpo- 
rate the phenol and qmckly pour into 
molds Cover the latter well Instead 
of the phenol 2 pounds of sulphur may 
be usea, and a sulphur soap made 


•Cotton oil 

Parts by 
weight 
200 

Alcohol, 91 per cent 

300 

Water 

325 

Caustic soda 

45 

Potassium carbonate 

10 

Ether 

15 

Carbolic acid 

25 


The oil is mixed in a large bottle with 
-svater, 100 parts, alcohol, 200 parts, and 
caustic soda, 45 parts, and after saponi- 
fication the remaining alcohol and the 
potassium carbonate dissohed in the 
rest of the water, and finally the carbolic 
acid and the ether are added and the 


whole well shaken The mixture is 
filled in tightly closed bottles and stored 
at medium temperature. The prepara- 
tion may be scented as desired, and the 
carbolic acid replaced with other anti- 
septics 

Liquid Tar Soap. — Mix 200 parts of tar 
with 400 parts of oleic acid, warm lightly 
and filter In this way the aqueous con- 
tent produces no trouble Now warm 
the filtrate on the water bath, neutralize 
by stirring m an alcoholic potash solution 
To the soap thus produced, add 100 parts 
of alcohol, and further a little olive oil, in 
order to avoid a separation of any over- 
plus of alkaline matter Finally, bring up 
to 1,000 parts with glycerine. This soap, 
containing 22 per cent of tar, answers all 
possible demands that may be made Upon 
it Mixed with 2 parts of distilled water 
it leaves no deposit on the walls of the 
container. 

Liqiud Styrax Soap — The process is 
identical with the foregoing For diges- 
tion with oleic acid, the crude balsam 
will answer, since filtration deprives the 
product of all contaminating substances. 
While this soap will separate, it is easily 
again rendered homogeneous -with a vigor- 
ous shake Preparations made with it 
should be accompanied with a ‘‘shake** 
label 

Superfatted Liquid Lanolin-Glycerine 
Soap. — Dissolve about 10 per cent of 
lanolin in oleic acid, saponify as in the 
tar soap, and perfume (for which a soli^- 
tion of coumarin in geranium oil is prob- 
ably the most suitable agent) The pjre- 
pared soap is improved by the addition 
of a little tincture of benzoin. 

Massage Soaps. — I — ^An excellent recipe 
for a massage soap is Special cocoanut 
oil ground soap, 2,500 pounds, lanolin, 
50 pounds; pine-needle oil, 20 pounds; 
spike oil, 3 pounds Other massage 
soaps are made from olive oil ground 
soap, to which in special cases, as m the 
treatment of certain rheumatic affections, 
ichthyol is added Massage so^s 
always wanted white, so that Cochin 
cocoanut oil should be preferred to other 
kinds. 

II. — Cocoanut oil, 1,000 pounds; caus- 
tic soda lye, 37° B , 500 pounds; pine- 
needle oil, 4 pounds; artificial bitter al- 
mond oil, 2 pounds There is also a 
“massage cream, * which differs from the 
ordinary massage soaps in being made 
with a soft pota^ soap as a ground soap. 
The oils, etc.,* incorporated with the 
ground mass are exactly the same in the 
“cream** as in the soap 
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Metallic Soaps. — Metallic soaps are 
obtained by means of double decomposi- 
tion First a soap solution is produced 
which IS brought to a boil On the other 
hand, an equally strong solution of the 
metallic salt of which the combination is 
to be made (chlorides and sulphides are 
employed with preference) is prepared, 
the boiling solutions are mixed together, 
and the metallic soap obtained is gath- 
ered on a linen cloth This is then put 
on enameled plates and dried, first at 
104^ F., later at 140° F 

Aluminum soap is the most important. 
Dissolved in benzine or oil of turpentine, 
it furnishes an excellent varnish It has 
been proposed to use these solutions for 
the varnishing of leather, they further- 
more serve for the production of water- 
roof linen and cloths, paper, etc. 
arry recommended this compound for 
impregnating railroad ties to render 
them weatherproof.^ 

Manganese soap is used as a siccative 
in the preparation of linseed-oil varnish, 
as well as for a drier to be added to 
paints Zinc soap is used in the same 
manner 

Copper soap enters into the composi- 
tion of gilding wax, and is also employed 
for bronzing plaster of Pans articles. 
For the same purpose, a mixture is made 
use of consisting of copper soap and iron 
soap melted in white lead varnish and 
wax. Iron soap is used with aluminum 
soap for waterproofing purposes and for 
the production of a waterproof varnish. 
By using wax instead of a soap, insoluble 
metallic soaps are obtained, which, 
melted in oils or wax, impart brilliant 
colorings to them; but colored water- 
proof and weather-resisting varnishes 
may also be produced with them Me- 
tallic rosin soaps may be produced by 
double decomposition of potash rosin 
soaps and a soluble metal salt From 
these, good varnishes are obtained to 
render paper carriage covers, etc , water- 
roof, they may also be employed for 
oor wax or lacquers. 

Petroleum Soap. — 

I. — Beeswax, refined . 4 parts 

Alcohol 5 parts 

Castile soap, finely 
grated ... 10 parts 

Petroleum . 5 parts 

Put the petroleum into a suitable 
vessel along with the wax and alcohol 
and cautiously heat on the water bath, 
with an occasional agitation, until com- 
plete solution is effected* Add the soap 
and continue the heat until it is dis- 
solved. When this occurs remove from 


the bath and stir until the soap begins to 
set, then pour into molds 

II — The hydrocarbons (as petroleum, 
vaseline, etc ) are boiled with a sufficient 
quantity of alkali to form a soap, during 
which process they absorb oxygen and 
unite with the alkali to form fatty acid 
salts The resulting soap is dissolved 
in water containing alkali, and the solu- 
tion IS heated along with alkali and salt. 
The mass of soap separates out m three 
layers, the central one being the purest; 
and from this product the fatty acids 
may be recovered by treatment with 
sulphuric acid 

Perfumes for Soap. — Fiom 1 to 2 ounces 
of the following mixtures are to be used 
to 10 pounds ol soap 


I 

— Oil of rose geranium 

2 

ounces 


Oil of patchouli 

^ ounce 


Oil of cloves 

Oil of lavender 

i 

ounce 


flowers 

1 

ounce 


Oil of beigamot 

X 

ounce 


Oil of sandalwood 

1 

ounce 

II 

— Oil of bergamot 

Oil of orange flow- 

2 

ounces 


ers 

2 

ounces 


Oil of sassafras 

2 

ounces 


Oil of white thyme 

3 

ounces 


Oil of cassia 

3 

ounces 


Oil of cloves 

3 

ounces 

III 

— Oil of citronella 

1 

ounce 


Oil of cloves . 

Oil of bitter al- 

1 

ounce 


monds. . 

2 

ounces 


Pumice-Stone Soaps — ^These soaps are 
always produced by the cold process, 
either from cocoaiiut oil alone or in con- 
junction with tallow, cotton oil, bleached 
palm oil, etc The oil is melted and the 
lye stirred in at about 90° F ; next, the 
powdered pumice stone is sifted into the 
soap and the latter is scented. Following 
are some recipes 

I. — Cocoanut oil 40,000 parts 

Cotton oil 10,000 parts 

Caustic soda lye, 

38° Be 24,000 parts 

Caustic potash lye, 

30° Be 1,000 parts 

Powdered pumice 

stone . 25,000 parts 

Cassia oil . 150 parts 

Rosemary oil 100 parts 

Lavender oil . 50 parts 

Safrol ... 50 parts 

Clove oil . . . 10 parts 

II. — Cocoanut oil . . .. 50,000 parts 

Caustic soda lye, 

40° B4 .... 25,000 parts 
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Powdered pumice 

stone 50,000 parts 

Lavender oil 250 parts 

Caraway oil 80 parts 


Shaving Soaps. 

I — Palm oil soap 
Oil of cinnamon 
Oil of caraway 
Oil of lavender 
Oil of thyme 
Oil of peppermint 
Oil of bergamot 
Melt the soap, color if 
corporate the oils 


5 pounds 
10 drachms 
2 drachms 
2 drachms 
1 drachm 
45 minims 
drachms 
desired, and in- 


II — Soap 10 pounds 

Alcohol 1 ounce 

Oil of bitter almonds IJ ounces 
Oil of bergamot | ounce 

Oil of mace 3 drachms 

Oil of cloves J ounce 

Melt the soap with just enough water 
to convert it into a soft paste when cold, 
dissolve the oils in the alcohol, mix with 
the paste, and rub up in a mortar, or 
pass several times through a kneading 
machine 


III — White castile soap 5 parts 

Alcohol 15 parts 

Rose water 15 parts 

SOAP POWDERS. 

The raw materials of which soap pow- 
der IS made are soap and soda, to which 
ingredients an addition of talcum or water 
glass can be made, if desired, these ma- 
terials proving very useful as a filling 
An excellent soap powder has been 
made of 20 parts of crystallized soda, 5 
parts of dark-yellow soap (rosin curd), 
and 1 part of ordinary soft soap At 
first the two last mentioned are placed m 
a pan, then half the required quantity 
of soda is added, and the whole is treated 
Here it must be mentioned that the dark- 
yellow curd soap, which is very rosinous, 
has to be cut in small pieces before 
placing the quantity into the pan The 
heating process must continue very 
slowly, and the material has to be 
crutched continually until the whole of 
the substance has been thoroughly 
melted Care must be taken that the 
heating process does not reach the boil- 
ing point The fire underneath the pan 
must now be extinguished, and then the 
remaining half of the crystallized soda 
is added to be crutched with the molten 
ingredients, until the whole substance 
has become liquid The liquefaction is 
assisted by the residual heat of the first 
heated material and the pan The slow 
•cooling facilitates the productive pro- 


cess by thickening the mass, and when 
the soda has been absorbed, the whole 
has become fairly thick. With occa- 
sional stirring of the thickened liquid the 
mass is left for a little while longer, 
and when the proper moment has arrived 
the material contained in the pan is 
spread on sheets of thin iron, and these 
are removed to a cool room, where, after 
the first cooling, they must be turned 
over by means of a shovel, and the turn- 
ing process has to be repeated at short 
intervals until the material has q[uite 
cooled down and the mixture is thor- 
oughly broken The soap is now in a 
very friable condition, and the time has 
now come to make it into powder, for 
which purpose it is rubbed through the 
wire netting or the perforated sieves 
Generally the soap is first rubbed 
through a coarse sieve, and then through 
finer ones, until it has reached the re- 
quired conditions of the powder. Some 
of the best soap powders are coarse, but 
other manufacturers making an equally 
good article prefer the finer powder, 
which requires a little more work, since 
It has to go through three sieves, whereas 
the coarse powder can do with one or at 
most two treatments But this is, after 
all, a mattet of local requirements or per- 
sonal taste. 

The powder obtained from the above- 
mentioned ingredients is fine and yellow 
colored, and it has all the qualities needed 
for a good sale Instead of the dark- 
yellow soap, white stock soap can also 
be used, and this makes only a little dif- 
ference in the coloring. But again white 
stock soap can be used, and the same 
color obtained by the use of palm oil, or 
other coloring mgredients, as these ma- 
terials are used for giving the toilet 
soaps their manifold different hues 
Many makers state that this process is 
too expensive, and not only swallows up 
all the profit, but some of the color ma- 
terials influence the soap and not to its 
advantage. 

Soft soap is used only to make the 
powder softer and easier soluble, and for 
this reason the quantity to be used varies 
a little and different manufacturers be- 
lieve to have a secret by adding differ- 
ent quantities of this material. As a gen- 
eral statement it may be given that the 
quantity of soft soap for the making of 
soap powder should not overstep the pro- 
portion of one to three, compared with 
the quantity of hard soap; any excess in 
this direction would frustrate the desires 
of the maker, and land him with a prod- 
uct which has become smeary and moist, 
forming into balls and lumping together 
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m bags or cases, to become discolored 
and useless. It is best to stick to the 
proportion as given, 5 parts of hard and 
1 part of soft soap, when the produced 
powder will be reliable and stable and 
not form into balls even if the material 
is kept for a long while 

This point IS of special importance, 
since soap powder is sold mostly in 
weighed«out packages of one and a half 
pounds Most manufacturers will ad- 
mit that loose soap powder forms only 
a small part of the quantities produced., 
as only big laundries and institutions 
purchase same m bags or cases The 
retail trade requires the soap powder 
wrapped up in paper, and if this has to 
be done the powder must not be too 
moist, as the paper otherwise will fall 
to pieces. This spoils the appearance 
of tne package, and likely a part of the 
quantity may be lost When the pow- 
der IS too moist or absorbs easily external 
moisture, the paper packages swell very 
easily and burst open 

The best filling material to be em- 
ployed when it IS desired to produce a 
cheaper article is talcum, and in most 
cases this is preferred to water glass 
The superiority of the former over the 
latter is that water glass hardens the 
powder, and this is sometimes done to 
such an extent, when a large quantity of 
filling material is needed, that it becomes 
very difficult to rub the soap through the 
sieves. In^ case this difliculty arises, 
only one thing can be done to lighten the 
task, and that is to powderize the soap 
when the mixed materials are still warm, 
and this facilitates the work very much. 
It IS self-evident that friction under these 
conditions leaves a quantity of the soap 
powder material on the sieves, and this 
cannot be lost Generally it is scraped 
together and returned to the pan to be 
included in the next batch, when it is 
worked up, and so becomes useful, a need 
which does not arise when talcum has 
been used as a filling material. Again, 
the soap powder made with the addition 
of water glass is not so soluble, and at 
the same time much denser than when 
the preparation has been made without 
this material It is thus that the purchaser 
receives by equal weight a smaller-looking 
quantity', and as the eye has generally a 
great influence w hen the consumer deter- 
mines a purchase, the small-sized parcels 
Will impress him unfavorably This second 
^q^uality of soap powder is made of the same 
ingreaients as the other, except that an 
^^ditipn of about 6 parts of talcum is 
adsd stirred up wnth the other 

njfttenal' after all the soda has been dis- 


solved Some makers cheapen the prod- 
ucts also by reducing the quantity of 
hard soap from 5 to 3 parts and they 
avoid the filling, the same quantity of 
soda is used in all cases On the same 
principle a better quality is made by 
altciing the pioportions of soda and 
soap the other way Experiments will 
soon show which propoitions are most 
suitable for the purpose 

So-called ammonia - turpentine soap 
powder has been made by erutchmg oil 
of turpentine and ammonia with the 
materials 3 ust about the time before the 
whole IS taken out of the heating pan 
Some of the powder is also scented, and 
the perfume is added at the same time 
and not before In most of the latter 
cases mirbaiie oil is used for the pur- 
pose 

These powders are adaptable to hard 
water, as their excess of alkali neu- 
tralizes the lime that they contain 

I — Curd (hard) soap, 

powdered 4 parts 

Sal soda 3 parts 

Silicate of soda 2 parts 

Make as dry as possible, and mix 
intimately 

Borax Soap Powder. — 

II — Curd (hard) soap, in 

powder d parts 

Soda ash . 3 parts 

Silicate of soda 2 parts 

Borax (crude) 1 part 

Each ingredient is thoroughly dried, 
and all mixed together by sieving 

London Soap Powder. — 


III — Yellow soap. . 6 parts 

Soda crystals 3 parts 

Pearl ash parts 

Sulphate of soda parts 

Palm oil . . 1 part 


TOILET SOAPS. 

The question as to^ the qualities of 
toilet soaps has a high therapeutical 
significance. Impurity of complexion 
and morbid anomalies of the skin are 
produced by the use of poor and un- 
suitable soaps The latter, chemically 
regarded, are salts of fatty acids, and are 
prepared from fats and a lye, the two 
substances being^ mixed in a vessel and 
brought to a boil, soda lye being used 
in the preparation of toilet soaps In 
boiling together a fat and a lye, the 
former is resolved into its component 
partsi a fattj? acid and glycerine The 
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acid unites with the soda lye, forming a | 
salt, which is regarded as soap By the I 
addition of sodium chloride, this (the | 
soap) is separated and swims on the 
residual liquid as “kern,” or granulated 
soap Good soaps were formerly made 
only from animal fats, but some of the 
vegetable oils or fats have been found to 
also make excellent soap Among them 
the best is cacao butter 

From a hygienic standpoint it must be 
accepted as a law that a good toilet soap 
must contain no free (uncombmed) 
alkali, every particle of it must be 
chemically bound up with fatty acid to 
the condition of a salt, and the resultant 
soap should be neutial in reaction 
Many of the soaps found in commerce 
to-day contain free alkali, and exert a 
Jiarmful effect upon the skin of those 
who use them- Such soaps may readily 
be detected by bringing them into con- 
tact with the tongue If free alkali 
be present it will make itself known 
by causing a burning sensation — some- 
thing that a good toilet soap should 
never do 

The efficiency of soap depends upon 
the fact that in the presence of an 
abundance of water the saponified fat is 
decomposed into acid and basic salts, m 
which the impurities of the skin are dis- 
solved and are washed aw^ by the 
further application of water Good soap 
exerts its effects on the outer layer of the 
skin, the so-called horny (epithelial) 
layer, which m soapy water swells up and 
is, in fact, partially dissolved in the 
medium and washed away This fact, 
however, is unimportant, since the super- 
ficial skin cells are reproduced with 
extraordinary rapidity and ease. When 
a soap contains or carries free alkali, the 
caustic effects of the latter are earned 
further and deeper, reaching below the 
epithelial cells and attacking the true 
skin, in which it causes minute rifts and 
splits and renders it sore and painful 
Good soap, on the contrary, malces the 
skin smooth and soft 

Since the employment of poor soaps 
works so injuriously upon the skin, many 
ersons never, or rarely ever, use soap, 
ut wash the face in water alone, or with 
a little almond bran added. Their skins 
cannot bear the regular application of 
poor soap This, however, applies onlv to 
poor, free-alkali containing soaps. Any 
skin can bear without injury any amount 
of a good toilet soap, free from uneom- 
bined alkali and other impunties. The 
habit of washing the face with water 
only, without the use of soap, must be 
regarded as one altogether bad, since 


the deposits on the skin, mostly dust- 
particles and dead epithelial ceils, ming- 
ling with the oily or greasy matter exuded 
from the fat glands of the skin — ex- 
cellent nutrient media for colonies of 
bacteria — cannot be got rid of by water 
alone Rubbing only forces the mass 
into the openings in the skin (the sweat 
glands, fat glands, etc ), and stops them 
up In this way are produced the so- 
called “black heads” and other spots and 
blotches on the skin usually referred to 
by the uneducated, or partially educated, 
as “parasites ” The complexion is in 
this manner injured quite as much by 
the failure to use good soap as by the 
use of a poor or bad article. 

All of the skin troubles referred to may 
be totally avoided by the daily use of a 
neutral, alkali-free soap, and the com- 
plexion thus kept fresh and pure. Com- 
pletely neutral soaps, however, are more 
difficult to manufacture — requiring more 
skill and care than those in which no 
attention is paid to excess of alkali — 
and consequently cost more than the 
general public are accustomed, or, in 
fact, care to pay for soaps While this 
IS true, one must not j'udge the quality 
of a soap by the price demanded for 
it Some of the manufacturers of mis- 
erable soaps charge the public some of 
the most outrageous prices. Neither 
can a soap be judged by its odor or 
its style of package and putting on the 
market 

To give a soap an agreeable odor the 
manufacturers add to it, just when it 
commences to cool off, an ethenc oil 
(such as attar of rose, oil of violets, 
bergamot oil, etc ), or some balsamic 
material (such as tincture of beuj&oin, 
for instance) ^ It should be known, bow- 
ever, that while grateful to the olfactory 
nerves, these substances do not add one 
particle to the value of the soap, either 
as a detergent or as a pieserver of the 
skin or complexion. 

Especially- harmful to the skm are 
soaps containing foreign substances, such, 
for instance, as the starches, gelatin, 
clay, chalk, gums, or rosins, potato hour, 
etc., which are generally added to in- 
crease the weight of soap Such soaps 
are designated, very significantly, “ffiied 
soaps,” and, as a class, are to be avoided, 
if for no other reason, on account of their 
lack of true soap content The use o^ 
these fillers should be regarded as a 
criminal fahification under the laws re- 
garding articles of domestic use, since 
they are sold at a relatively high price, 
yet con-fain foreign ma-tter, harmful to 
health. 
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RECIPES FOR COLB-STIRREB TOI- 


LET SOAPS. 

Parts by 

I — Cocoanut oil 

weight 

30 

Castor oil 

3 

Caustic soda lye (38° 

Be) 17i 

Pmk Soap. — 

Parts by 

II — Pink No 114 

weight 

10 

Lemon oil 

60 

Cedar-wood oil 

60 

Citronella oil. 

50 

Wintergreen oil 

15 

Pale-Yellow Soap — 

Parts by 

III. — Orange No 410 

weight 

10 

Citronella oil 

60 

Sassafras oil 

60 

Lavender oil 

45 

Wintergreen oil 

15 

Aniseed oil 

25 

Toilet Soap Powder. — 

Marseilles soap, pow- 
dered 

100 parts 

Bran of almonds 

50 parts 

Lavender oil 

5 parts 

Thyme oil 

3 parts 

Spike oil 

2 parts 

Citronella oil 

2 parts 

Soft Toilet Soaps. — Soft toilet soaps or 

creams may be prepared from fresh lard 
with a small addition of cocoanut oil and 


caustic potash solution, by the cold 
process or by boiling For the cold 
process, parts of fresh lard and 2 parts 
of Cochin cocoanut oil are warmed in a 
Jacketed pan, and when the temperature 
reaches 113® F are treated with 9 parts 
of caustic potash and 2i parts of caustic 
soda solution, both of 38® B6 strength, 
the whole being stirred until saponmca- 
tion IS complete The soap is transferred 
to a large marble mortar and pounded 
along with the following scenting ingredi- 
ents’ 0.15 parts of oil of bitter almonds and 
0,0^ parts of oil of geranium roj>e, or 0 1 
part of the latter, and 0 05 parts of lemon 
oil. The warm process is preferable, ex- 
perience having shown tliat boiling is 
essential to the proper saponification of 
the fats. In this method, 80 parts of 
lard and 20 parts of Cochin cdcoanut oil 
are melted together in a large pan, 100 
parts of potash lye (20® B4 ) being then 
crutched in by degrees, and the mass 
raised to boiling point. The combined 
influence of the heat and crutching 
vaporizes part of the water in the lye, 
and the soap thickens When the soap 
has combined, the fire is made up, and 
another 80 parts of the same potash lye \ 


are crutched m grWually The soap 
gets thicker and tnicfe^ as the water is 
expelled and finally tn?cws up “roses” 
on the surface, mdicatin^hat it is near- 
ly finished At this stag&. it must be 
crutched vigorously, to pre^nt scorch- 
ing against the bottom of th\ pan and 
the resulting more or less dar£ colora- 
tion The evaporation period mfy be 
shortened by using only 50 to 60 p^ts of 
lye at first, and fitting with lye of 25^ to 
30® strength For working on the large 
scale iron pans heated by steam are 
used, a few makers employing silver- 
lined vessels, which have the advantage 
that they are not attacked by the alkali 
Tinned copper pans are also useful The 
process takes from 7 to 8 hours, and when 
the soap is finished it is transferred into 
stoneware vessels for storage Clear 
vegetable oils (castor oil) may be used, 
but the soaps lack the requisite nacreous 
luster required. 

TRANSPARENT SOAPS. 

The mode of production is the same 
for all^ The fats are melted together, 
sifted into a double boilei, and the lye is 
stirred in at 111® F Cover up for an 
hour, steam being allowed to enter 
slowly There is now a clear, grain-like 
soap m the kettle, into which the sugar 
solution and the alcohol are crutched, 
whereupon the kettle is covered up If 
cuttings are to be used, they are now 
added When same are melted, the 
kettle will contain a thin, clear soap, 
which is colored and scented as per 
directions, and subsequently filled into 
litlle iron molds and cooled 


Rose -Glycerine Soap. — 

I — Cochin cocoanut 

oil . 70,000 parts 

Compressed tal- 
low . . 40,000 parts 

Castor oil.. . . 30,000 parts 

Caustic soda lye, 

38® Be. . 79,000 parts 

Sugar . . 54,000 parts 

Dissolved in 


Water. . . 60,000 parts 

Alcohol . . 40^000 parts 

Geranium oil 

(African) 250 parts 

Lemon oil. . . 200 parts 

Palmarosa oil. . , . 1,200 parts 

Bergamot oil.. . . 80 parts 


Benzoin-Glycerine Soap. — 

II. — Cochin cocoanut 

oil. . . 66,000 parts 

Compressed tal- 
low 31,000 parts 
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Castor oil . 35,000 parts 

Caustic soda lye, 

38 ° Be 66,000 parts 

Sugar 35,000 parts 

Dissolved in 

Water . 40,000 parts 

Alcohol 35,000 parts 

Brown, No 120 200 parts 

Powdered benzoin 

(Siam) 4,200 parts 

Styrax liquid. 1,750 parts 

Tincture of ben- 
zoin 1,400 parts 

Peru balsam 700 parts 

Lemon oil . 200 parts 

Clove oil 70 parts 

Sunfllower-Glycenne Soap. — 

III — Cochin cocoanut 

oil . 70,000 parts 

Compressed tal- 
low 50,000 parts 

Castor oil 23,000 parts 

Caustic soda lye, 

39° Be 71,000 parts 

Sugar 40,000 parts 

Dissolved in 

Water 30,000 parts 

Alcohol 40,000 parts 

Brown, No 55 250 parts 

Geranium oil . 720 parts 

Bergamot oil 300 parts 

Cedar- wood oil. . 120 parts 

Palmarosa oil 400 parts 

Vanillin 10 parts 

Tonka tincture. 400 parts 

MISCELLANEOUS FORMULAS: 

Szegedin Soap. — Tallow, 120 parts; 
palm kernel oil, 80 parts. Saponify well 
with about 200 parts of lye of 24° Be 
and add, with constant stirring, the fol- 
lowing fillings in rotation, viz , potash 
solution, 20° Be , 150 parts, and cooling 
salt solution 20° Be , 380 parts. 

Instrument Soap. — A soap for clean- 
ing surgical instruments, and other ar- 
tides of polished steel, which have be- 
come specked with rust by exposure, is 
made by adding precipitated cUalk to a 
strong solution of cyanide of potassium 
in water, until a cream-like paste is 
obtained Add to this white castile soap 
in fine shavings, and rub the whole to- 
gether in a mortar, until thoroughly in- 
corporated The article to be cleaned 
should be first immersed, if possible, in a 
solution of 1 part of cyanide of potash in 
4 parts of water, and kept there until the 
surface dirt and rust disappears It 
should then be polished with the soap, 
made as above directed. 


Stain-Removing Soaps. — These are 
prepared in two ways, either by making 
a special soap, or by mixing ordinary 
soap with special detergents A good 
recipe is as follows 

I — Ceylon cocoanut 

or palm seed oil 320 pounds 
Caustic soda lye, 

38° Be 160 pounds 

Carbonate of pot- 
ash, 20° Be 56 pounds 

Oil of turpentine 9 pounds 

Finely powdered 

kieselguhr 280 pounds 

Brilliant green 2 pounds 

The oil having been fused, the dye is 

mixed with some of it and stirred into 
the contents of the pan The kieselguhr 
is then crutehed in from a sieve, then the 
lye, and then the carbonate of potash 
These liquids are poured in in a thin 
stream When the soap begins to 
thicken, add the turpentine, mold, and 
cover up the molds 

II — Rosin grain soap 1,000 pounds 

Talc (made to a 
paste with weak 
earbo n a t e of 
potash) . 100 pounds 

Oil of turpentine 4 pounds 
Benzine 3 pounds 

Mix the talc and soap by heat, and 
when cool enough add the turpentine 
and benzine, and mold 

III — Cocoanut oil . 600 pounds 

Tallow 400 pounds 

Caustic soda lye 500 pounds 
Fresh ox gall 200 pounds 

Oil of turpentine 12 pounds 
Ammonia (sp gr , 

0 91) 6 pounds 

Benzine . 5 pounds 

Saponify by heat, cool, add the gall 
and the volatile liquids, and mold. 

Soap Substitutes — 

I — Linseed oil 28 pounds 

Sulphur . 8 pounds 

Aluminum soap 28 pounds 

Oil of turpentine . 4 pounds 

H — Aluminum soap 15 pounds 

Almadina 25 pounds 

Caoutchouc. . 50 pounds 

Sulphur ^ 6 pounds 

Oleum succini 4 pounds 

Shampoo Soap. — 

Linseed oil . . 20 parts 

Malaga olive oil . 20 parts 

Caustic potash . parts 

Alcohol . ... 1 part 

Water.. . 30 parts 
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Wariii the mixed oils on a large water 
bath, then the potash and water m 
another vessel, heating both to 158° P , 
and adding the latter hot solution to the 
hot oil while stirring briskly Now add 
and thoroughly mix the alcohol Stop 
stirring, keep the heat at 158° P until 
the mass becomes clear and a small 
quantity dissolves in boiling water with- 
out globules of oil separating Set aside 
for a few days before using to make the 
liquid soap. 

The alcohol may be omitted if a 
transparent product is immaterial 

Sapo Durus. — 

Olive oil 100 parts 

Soda lye, sp gr , 1 33 50 parts 

Alcohol (90 per cent) 30 parts 

Heat on a steam bath until saponifica- 
tion is complete The soap thus formed 
is dissolved in 300 parts of hot distilled 
water, and salted out by adding a filtered 
solution of S5 parts oi sodium chloride 
and 5 parts of crystallized sodium car- 
bonate m 80 parts of water 

Sapo Mollis — 

Olive oil 100 parts 

Solid potassium hy- 
droxide 21^ parts 

Water lOO' parts 

Alcohol (90 per cent) 20 parts 

Boil by means of a steam bath until 
the oil IS saponified, adding, if necessary, 
a little more spirit to assist the saponifica- 
tion. 

Sand Soap. — Cocoa oil, 24 parts; soda 
lye, 38° Be , 12 parts, sand, finely sifted, 
28 parts; cassia oil, .0100 parts, sassafras 
oil, 0100 parts. 

Salicylic Soap. — When salicylic acid is 
used in soap it decomposes, as a rule, and 
an alkali salicylate is formed which the 
skin does not absorb. A German chemist 
claims to have overcome this defect by 
thoroughly eliminating all water from 
potash or soda soap, then mixing it with 
vaseline, heating the mixture, and incor- 
porating free s^icylic acid with the re- 
sulting mass. The absence of moisture 
prevents any decomposition of the sali- 
cylic acid 

Olein Soap Substitute. — Fish oil or 
other animal oil is stirred up with sul- 
phuric acid, and then treated with water 
After another stirring, the whole is left 
to settle, and separate into layers, where- 
upon the acid and water are drawn off, 
and caustic soda solution is stirred in 
with the oil* The finishing stage con- 
sists in stirring in refined mineral oil, 


magnesium chloride, borium chloride 
and pure seal or whale oil, m succession’ 

Mottled Soap. — Tallow, 30 parts, 
palm kernel oil, 270 parts; lye, 20°, 347^ 
parts, potassium chloride solution, 20^" 
37 J parts After everything has ’been 
boiled into a soap, crutch the following 
dye solution into it Water, 5^ parts, 
blue, red, or black, 0315 parts, water 
glass, 38°, 10 parts, and lye, 38°, li 
parts 

Laundry Soap. — A good, common 
hard soap may be made from clean tal- 
low or lard and caustic soda, without any 
very special skill in manipulation The 
caustic soda indicated is a crude article 
which may now be obtained from whole- 
sale druggists m quantities to suit, at a 
very moderate price A lye of average 
strength is made by dissolving it in water 
m the proportion of about 2 pounds to 
the gallon For the saponification of 
lara, a given quantity of the grease as 
melted at a low heat, and J its weight of 
lye IS then added m small portions with 
constant stirring, when incorporation 
has been thoroughly effected, another 
portion of lye equal to the first is added, 
as before, and the mixture kept at a 
gentle heat until saponification appears 
to be complete If the soap does not 
readily separate from the liquid, more 
lye should be added, the soap being in- 
soluble in strong lye When separation 
has occurred, pour off the lye, add water 
to the mass, neat until dissolved, and 
again separate by the use of more strong 
lye or a strong solution of common salt 
The latter part of the process is designed 
to purify tne soap and may be omitted 
where only a cruder article is required. 
The soap is finally remelted on a water 
bath, kept at a gentle heat until as much 
water as possible is expelled, and then 
poured into frames or molds to set 


Parts , 

f ’’^1. 

I weight 


Bog Soap. — 

Petroleum 
Wax 
Alcohol 

Good laundry soap 
Heat the petroleum, wax, and alcohol 
on a water bath until they are well mixed, 
and dissolve in the mixture the soap cut 
m fine shavings This may be used on 
man or beast for driving away vermin 
Liquid Tar Soap (Sapo Picis liqui- 
dus). — 

Wood tar 25 parts 

Hebra^s soap spirit 75 parts 

Ox-Gall Soap for Cleansing Silk 
Stuffs- — To wash fine silk stuffs, such as 
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piece goods, ribbons, etc , employ a soap 
containing a cer^^in amount of ox gall, 
a product that is not surpassed for the 
purpose In making this soap the fol- 
lowing directions wul be found of ad- 
vantage Heat 1 pound of cocoanut oil 
to 100^ F in a copper kettle While 
stirring vigorously add J pound of caustic 
soda lye of 30° Baume In a separate 
vessel heat i pound of white Venice tur- 
pentine, and stir this in the soap in the 
copper kettle Cover the kettle well, 
and let it stand, mildly warmed for 4 
hours, when the temperature can be 
again raised until the mass is qmte hot 
and flows clear; then add the pound of 
ox gall to it Now pulverize some good, 
perfectly dry gram soap, and stir in as 
much of it as will make the contents of 
the copper kettle so hard that it will yield 
slightly to the pressure of the fingers 
From 1 to ^ pounds is all the gram soap 
required for the above quantity of gall 
soap When cooled, cut out the soap 
and shape into bars This is an indis- 
pensable adjunct to the dyer and cleaner, 
as it will not injure the most delicate color. 


SOAP-BUBBLE LIQUIDS 


I — White hard soap %5 parts 

Glycerine 15 parts 

Water 1,000 parts 

II. — Dry castile soap 2 parts 

Glycerine 30 parts 

Water 40 parts 

"‘SOAP FLAKES”: 

Flaked soap 9 parts 

Borax 1 part 


To “flake” the soap, take hard, dry 
cakes of white sbap and run them over 
an mverted plane, such as used by car- 
penters 

SODIUM HYPOSULPHITE: 

See Photography 

SODIUM SILICATE AS A CEMENT: 

See Adhesives, under Water-Glass 
Cements 

SODIUM SALTS, EFFERVESCENT: 
See Salts 

Solders 

SOLDERING OF METALS AND THE 
PREPARATION OF SOLDERS 

The object of soldering is to unite two 
portions of the same metal or of different 


metals by means of a more fusible metal 
or metallic alloy, applied when melted, 
and known by the name of solder As 
the strength of the soldermg depends on , 
the nature of the solder used, the degree ' 
of strength required for the joint must * 
be kept in view in choosmg a solder. 
The parts to be joined must be free from 
oxide and thoroughly clean, this can be 
secured by filing, scouring, scraping, or 
ickling with acids The edges must 
t exactly, and be heated to the melting 

E omt of the solder The latter must 
ave a lower melting point than either 
of the portions of metal that require to 
be j'oined, and if possible only those 
metals should be chosen for solder which 
form alloys with them The solder 
should also as far as possible have the 
same color and approximately the same 
strength as the article whose edges are to 
be united 

To remove the layers of oxide which 
form during the process of soldering, 
various so-called “fluxes” are employed 
These fluxes are melted and applied to 
the joint, and act partly by keeping off 
the air, thus preventing oxidation, and 
partly by reducing and dissolving the 
oxides themselves The choice of a flux 
depends on the quantity of heat reqmred 
for soldering. 

Solders are classed as soft and hard 
solders Soft solders, also called tin 
solders or white solders, consist of soft, 
readily fusible metals or alloys, and do 
not possess much strength, they are easy 
to handle on account of their great 
fusibility Tin, lead-tin, and alloys of 
tin, lead, and bismuth are used for soft 
solders, pure tin being employed only for 
articles made of the same metal (pure 
tin). 

The addition of some lead makes the 
solder less fusible but cheaper, while that 
of bismuth lowers the melting point . 
Soft solders are used for soldering easily 
fusible metals such as Britannia metal, 
etc , also for soldermg tm plate To 
prepare solder, the metals are melted 
together m a graphite crucible Jt as lov 
a temperature as possible, ^\elI stined 
with an iron rod, and cast into ingots in 
an iron mold To melt the colder vlieii 
required for soldering, the soldering iron 
is used; the latter should be kept as free 
from oxidation as possible, ana the part 
applied should be tinned over 

To make so-called “Sicker” solder,, 
equal parts of lead and tin are melted 
together, well mixed, and allowed to 
stand till the mixture begins to set, the 
part still in a liquid condition being then 
poured off. This mixture can, however, 
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be more easily made bv mcltmi? top;ether 
S7 parts of lead and 63 parts of tin 
(exactly measured). 

Soldering irons arc usually made of 
copper, as copper is easily lieated and 
easily gives up its heat to the solder 
The point of the iron must be “tinned 
To do this propel ly, the iron should he 
heated hot enough easily to melt the 
solder; the point should tlien bo quickly 
dressed with a smooth flat file to icmovo 
the oxide, and rubbed on a piece of tin 
through solder and sal ammoniac The 
latter causes the solder to adhere m a 
thin, even coat to the point of the iron 
A gas or gasoline blow torch or a chai- 
coal furnace is best for heating the non, 
but a good, clean coal fire, well coked, 
will answer the purpose 

When in use, the non should be hot 
enough to melt the solder readily A 
cold iron produces rough work This is 
wheie the beginner usually tails If pos- 
sible, it is well to wai m the pieces 
before applying the iron Tlie iron 
must not be heated too hot, howevei, or 
the tin on the point will be oxidized. 
The surfaces to be soldered must be 
clean Polish them with sandpaper, 
emery cloth, a file, or a scraper, ftrease 
or oil will prevent solder from sticking 

Some good soldering fluid shoiilu be 
used. A very good fluid is made by dis- 
solving granulated zinc m muriatic acid 
Dissolve as much zinc as possible m the 
acid. The gas given off will explode if 
ignited To granulate the zinc, melt it 
in a ladle, and pour it slowly into a barrel 
of water A brush or swab should he 
used to spread the fluid on the sui faces 
to be soldered. If the point of the soldci - 
ing iron becomes dirty, it should be 
wiped on a cloth or piece of waste thiit 
has been dampened with the soldering 
fluid 

Soldering of Metallic Articles. — In a 
recently invented process the parts to be 
united are covered, on the surfaces not 
to be soldered, with a protective mass, 
which prevents an immediate contact of 
the solder with the surfaces in question, 
and must be brushed off only after the 
soldered pieces have cooled perfectly, 
whereby tlie possibility of a eliangc of 
position of these pieces seems precluded. 

For the execution of this process the 
objects to be soldered, after tlie surfaces 
to be united have been provided with a 
water-glass solution as the soldering agent 
and placed together as closely as possible 
or united by wires or rivets, are coated in 
the places where no solder is desired with 
a protective mass, consisting essentially 


of carbon (grapbitc, coke, or charcoal), 
powdered tale or asbestos, ferric hydrate 
(with or without ferrous hydrate), and 
if desired, a little aluminum oxide, to- 
gether with a binding agent of the cus- 
tomaiy kind (glue solution, beer) 

Following are some examples of the 
composition of these preparations 

I — Graphite, 50 parts, powdered coke, 
5 parts, powdered cliaieoal, 5 parts, pow- 
dered talc, 10 parts, glue solution, 2 5 
paits, drop beer, 2 5 parts, ferric hydrate, 
10 pails, aluminum oxide, 5 parts 

II — Graphite, burnt, 4 parts; graphite, 
unburnt, 6 parts, powdered charcoal, 3 

f iarts, powdered asbestos, 1 part; feme 
lydrate, 3 parts; ferrous hydrate, 2 
paits, glue solution, 1 part. 

The articde thus prepared is plunged, 
after the drying of the protective layer 
applied, in the metal bath serving as 
solder (molten brass, copper, etc ), and 
lelt to remain therein until the part to 
be soldered has become red hot, which 
generally requires about 50 to 60 
seconds, according to the size of the ob- 
ject. In ordei to avoid, m introducing 
the article into the metal bath, the 
scattering of the molten metal, li is well 
previously to warm the article and to dip 
it warm After withdrawal from the 
metal bath the soldered articles are al- 
lowed to cool, and are cleaned with wire 
brushes, so as to cause the bright surfaces 
to reappear 

The process is especially useful for 
uniting iron or steel parts, such as 
machinery, arms, and bicycle parts m a 
durable manner. 

Soldering Acid. — A very satisfactory 
soldering acid may be made by the use of 
the ordinary soldering acid for the base 
and introducing a certain proportion of 
chloriile of tin and sal ammoniac This 
gives an amd which is superior in every 
way to the old form To make 1 gallon 
of this soldering fluid take 3 quarts of 
common muriatic acid and allow it to 
dissolve as much zinc as it will take up 
This method, of course, is the usual one 
followed m the manufacture of ordinary 
soldering acid The acid, as is well 
known, must be placed in iui earthen- 
ware or glass vessel. The zinc may be 
sheet clippings or common plate spelter 
broken into small pieces Place the acid 
m the vessel and add the zinc in small 

f iortions so as to prevent the whole from 
lolling over When all the zinc has 
been added and the action has stopped, it, 
indicates that enough has been taken up. 
Care must be taken to see that there is 
a little zinc left in the bottom, as other- 
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wise the acid will be in excess. The 
idea IS to have the acid take up as much 
zinc as it can 

After this has been done there will 
remain some residue in the form of a 
black precipitate This is the lead which 
all zinc contains, and which is not dis- 
solved by the muriatic acid This lead 
may be removed by filtering through a 
funnel in the bottom of which there is a 
little absorbent cotton, or the solution 
may be allowed to remain overnight until 
the lead has settled and the clear solu- 
tion can then be poured off This lead 
precipitate is not particularly injurious 
to the soldering fluid, but it is better to 
get nd of it so that a good, clear solution 
may be obtained. Next, dissolve 6 
ounces of sal ammoniac in a pint of 
warm water In another pint dissolve 
4 ounces of chloride of tin The chlonde | 
of tin solution will usually be cloudy, but 
this will not matter Now mix the 3 
solutions together The solution will 
be slightly cloudy when the 3 have been 
mixea, and the addition of a few drops 
of muriatic acid will render it perfectly 
clear Do not add any more acid than 
is necessary to do this, as the solution 
would then contain too much of this 
ingredient and the results would be in- 
jurious 

This soldering acid will not spatter 
when the iron is applied to it It has 
also been found that a poorer grade of 
solder may be used with it than with 
the usual soldering acid 

ALUMINUM SOLDERS. 

To solder aluminum it is necessary 
previously to tin the parts to be soldered 
This tinning is done with the iron, using 
a composition of aluminum and tin. 
Replace the ordinary soldering iron by 
an iron of pure aluminum Prepara- 
tion of aluminum solder. Commence by 
fusing the copper; then add the alumi- 
num in several installments, stir the mix- 
ture well with a piece of iron, next add 
the zinc and a little tallow or benzme at 
the same time Once the zinc is added 
do not heat too strongly, to avoid the 
volatilization of the zinc 

I— Take 5 parts of tin and I part of 
aluminum, bolder with the iron or 
with the blowpipe, according to the article 
in question. 

II — The pieces to be soldered are to 
be tinned, but instead of using pure tin, 
alloys of tin with other metals are em- 
ployed, preferably those of tin and 
aluminum For articles to be worked 
after soldering, 45 parts of tin and 10 


parts of aluminum afford a good alloy, 
malleable enough to be hammered, cut, 
or turned If they are not to be worked, 
the alloy requires less aluminum and 
may be applied in the usual manner as in 
soldering iron 

Aluminum Bronze. — I — Strong solder: 
Gold, 89 parts, fine silver, 5 parts, cop- 
per, 6 parts 

II — Medium solder. Gold, 54 parts; 
fine silver, 27 parts, copper, 19 parts 

III — Weak solder* Gold, 14 parts; 
silver, 57 parts, copper, 15 parts; brass, 
14 parts 

BRASS SOLDERS. 

Brass solder consists of brass fusible 
at a low temperature, and is made by 
melting together copper and zinc, the 
latter &ing in excess A small quantity 
of tin is often added to render the solder 
more fusible Hard solders are usually 
sold in the form of granules. Althougn 
many workers in metals make their own 
solder, it is advisable to use hard solder 
made in factories, as complete uni- 
formity of quality is more easily secured 
where large quantities are manufactured. 

In making hard solder the melted 
metal is poured through birch twigs in 
order to granulate it. The granules are 
afterwards sorted by passing them 
through sieves 

When brass articles are soft-soldered, 
the white color of the solder contrasts 
I unpleasantly with the brass. If this is 
! objected to, the soldered part can be 
colored yellow in the following manner; 

Dissolve 10 parts of copper sulphate 
in 35 parts of water ; apply the solution to 
the solder, and stir with a clean iron 
wire This gives the part the apj^ar- 
ance of copper To produce the yellow 
color, paint the part with a mixture 
consisting of 1 part of a solution of equal 
parts of zinc and water (1 part each) and 
2 parts of a solution of 10 to 35 parts 
respectively of copper sulphate and water 
and rub on with a zinc rod. ^ The result- 
ing yellow color can, if desired, be im- 
proved by careful polishing. 

The quality of soft solder is always 
judged in the trade from the appearan<^ 
of the surface of the castings, and it is 
considered important that this surface 
should be radiant and crystalhne, 
showing the so-called ‘'flowers/* These 
should Be more brilliant than the dull 
background, the latter being like mat 
silver in appearance If the casting has 
a uniform whitish-gray color, this is an 
indi<‘ation that the alloy contains an 
insufficient quantity of tin. In this case 
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the alloy should bo remelted and tm 
added, solder too poor in tm being ex- 
tremely viscid. 

Most of the varieties of brass used in 
the arts arc composed of from 68 to 70 
per cent cojmer and from 32 to 30 per 
cent zinc. Furthermore, there are some 
kinds of brass which contain from 24 
to 40 per cent zinc. The greater the 
quantity of zinc the greater will be the 
resemblance of the alloy to copper 
Consequently, the more crystalline will 
the structure become For hard solder- 
ing only alloys can be employed which, 
as a general rule, contain no more than 
per cent of zinc. With an increase in 
copper there follows a lise m the melting 
point of the brass An alloy containing 
00 per cent of copper will meet at 1,040® 
F,, 80 per cent copper, at 1,808® F ; 70 
per cent copper, at 1,706® F , 60 per cent 
copper, at 1,742® F Because an increase 
in zme causes a change in color, it is 
sometimes advisable to use tin for zinc, 
at least in part, .so that the alloy becomes 
more bronze-hke in its properties ^ The 
durability of the solder is not seriously 
affected, but its fusibility is lowered If 
more than a certain proportion of tin be 
added, thm and very fluid solders are 
obtained of grayish- white color, and very 
brittle^ — indeed, so brittle that the solder- 
ing joints are apt to open if the object is 
bent. ^ Because too great an addition of 
tin is injurious, the utmost caution must 
be exercised. If very refractory metals 
are to be soldered, brass alone can be 
used. In some cases, a solder can be 
produced merely melting brass and 

adding copper. The following hard 
solders have been practically tested and 
found of value. 

YELLOW HARB SOLDERS: 

Applebaum^s Compositions. — 

I. — Copper 58 parts 

Zinc . 42 parts 

n. — Sheet brass 85.42 parts 

Zinc , . 13.58 parts 

ICarmarsch^s Composition. — 

III — Brass, . . 7 parts 

Zinc ... 1 part 

IV. — Zinc . . . . 49 parts 

Copper. . » 44 parts 

Tin, ... 4 parts 

Lead . , , , 2 parts 

RrechtFs Composition. — 

V. — ^Copper 53.3 parts 

Zinc.,... ... 43.1 parts 

Tin,.., .... 1,8 parts 

Lead 0 3 parts 

these hard-solder compositions 


have the fine yellow color of brass, are!! 
very hard, and can he fused only at high’ 
temperatures. 'Hiey are well adapted" 
for all kinds of iron, steel, copper, and 
bronze 

Solders which fuse at somewhat lower 
temperatures and, theiefore. well adapted 
for the working of brass, are the follow- 
mg 

VI — Sheet brass 81.12 parts 

Zinc 18 88 parts 

VII — Copper 5t 08 parts 

Zinc . 45 29 parts 

VIII — Brass. 3 to 4 parts 

Zinc 1 part 

A solder which is valuable because it 
can he wrought with the hammer, rolled 
out, or (hawn into wire, and Ixeausi it 
IS tough and ductile, is the following 

IX. — Brass . . 78 26 parts 

Zine. . . . 17 41 parts 

Silver.. . 4.33 parts 

Fusible White Solder. — 

X.— Copper. . 57 4 parts 

Zinc . . 28 parts 

Tin . . 14 6 parts 

Easily Fusible Solders. — 

XL — Brass . 5 parts 

Zme . 2 5 parts 

XIT —Brass . . 5 parts 

Zinc. . . .5 parts 

Semi-White Hard Solders — 

XIII —Copper. . . . 53 3 parts 

Zme 46 7 parts 

XIV. — Brass. . . . 12 parts 

Zinc ... 4 to 7 parts 

Tm 1 part 

XV.^ — Brass 22 parts 

Zinc 10 parts 

Tm, . . ,1 part 

XVL— Copper 44 parts 

Zinc 49 parts 

Tm 3.20 parts 

Lead . 1 20 parts 

Formulas XIII and XVI are fairly^ 
fusible. 

White Hard Solders. — 

XVn.— Brass.. .. 20 parts 

Zme 1 part 

Tin 4 parts 

XVIIL— Copper.. ... 58 parts 

Zinc I'? parts 

Tin 15 parts 

XIX.— Brass 11 parts; 

Zinc 1 p^ 

Tin 



SOLDERS 


659 


XX — Brass 
Zinc 
Tin 

XXI — Copper 
Zinc 
Tin 


6 parts 
4 parts 
10 parts 

57 44 parts 
27 98 parts 
14 58 parts 


For Brass Tubes — I — Copper, 100 
parts, lead, 25 parts 

II — A very strong solder for soldering 
brass tubes to be drawn, etc , is com- 
posed of 18 parts brass, 4 parts zinc, and 
1 part fine silver 


For Fastening Brass to Tin. — To 20 
parts of fine, reduced copper, add suffi- 
cient sulphuric acid to make a stiff paste 
To this add 70 parts of metallic mercury, 
and work in, at the same time applying 
heat until the mass assumes a wax-like 
consistency Warm or heat the plates to 
be united, to about the same tempera- 
ture, apply the mixture, hot, to each, then 
press together, and let cool. 


COPPER SOLDERS 

The copper solders which are used for 
soldering copper as well as bronze are 
mixtures of copper and lead By in- 
creasing the quantity of lead the fusi- 
bility IS increased, but the mixture de- 
parts from the color and toughness of 
copper The most commonly employed 
copper solder is the following 


I — Copper 

Lead 

5 parts 
1 part 

II — Copper 

Lead 

80 parts 
15 parts 

Tin 

5 parts 


For Red Copper. — I — Copper, S parts, 
zinc, 1 part. 

II— Copper, 7 parts, zinc, 3 parts, 
tin, 2 parts 

FATS FOR SOLDERING. 

I — Soldering fat or grease is com- 
monly a mixture of rosin and tallow with 
the addition of a small quantity of sal 
ammoniac. It is particularly adapted to 
the soldering of tinned ware, because it is 
easily wiped off the surface after the 
joint is made, whereas if rosin were 
used alone, the scraping away might 
remove some of the tin and spoil the 
object. 

II — The following is a well-tried 
recipe for a soldermg grease: In a pot 
of sufficient size and over a slow fire 
melt together 500 parts of olive oil and 
400 parts of tallow, then stir in slowly 
250 parts of rosin in powder, and let the 
whole boil up once Now let it cool 


down, and add 125 parts of saturated 
solution of sal ammoniac, stirring the 
while When cold, this preparation will 
be ready for use 

FLUIDS FOR SOLDERING. 

I — To the ordinary zmc chloride, 
prepared by digesting chips of zinc m 
strong hydrochloric acid to saturation, 
add ^ spirits of sal ammoniac and Jjpart 
ram water, and filter the mixture. This 
soldering liouid is especially adapted to 
the soft soldering of iron and steel, be- 
cause it does not make rust spots 

To solder zinc, the zmc chloride may 
be used without any spirit sal ammoniac 

II — Mix phosphoric acid with strong 
spirits of wine m the following propor- 
tions 

Phosphoric acid solu- 
tion 1 quart 

Spirits of wine (80 per , 

cent) quarts 

More or less of the spirits of wine is 
used depending upon the concentration 
of the phosphoric acid^ solution. When 
this soldermg liquid is applied to the 
metal to be soldered, the phosphoric acid 
immediately dissolves the oxide- The 
hot soldermg iron vaporizes the spirits of 
wine very quickly and causes the oxide 
released by the phosphoric acid to form 
a glazed mass with the surplus phosphoric 
acid, which mass can be easily removed. 

Ill — Dissolve in hydrochloric acid: 
Zinc, 50 parts (by weight); sal am- 
moniac, 50 parts. 

IV. — Hydrochloric acid, 600 parts (by 
weight), sal ammoniac, 100 parts. Put 
zmc chips into the acid to saturation, 
next add the sal ammoniac Filter 
when dissolved and preserve in flasks. 

V. — Eight hundred parts of water with 
100 parts of lactic acid and 100 parts of 
glycerine This dispenses with the n§e 
of chloride of zinc 

Acid-Free Soldering Fluid. — I— ^Five 
parts of zinc chloride dissolved in 25 
parts of boiling water. Or, 20 parts ^ 
zmc chloride, 10 parts of ammonia 
chloride, dissolved in 100 parts of bo2'- 
ing water and put into glass carboys 

II — Chloride zinc. . 1 drachm 

Alcohol 1 ounce 

Substitute for Soldermg Fluid. — As a 
substitute for the customary soldering 
fluid and soldermg mediums an am- 
monia soap is recommended, which is 
obtained by the mixture of a finely pow- 
dered rosin with strong ammonia solu- 
1 tion Of this soap only the finely divided 
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rosin remains on the soldered place after 
the soldering This soldering process 
IS well adapted foi soldering together 
copper wires foi eleetiical conauits, since 
the rosin at the same time serves as an 
insulatoi 

FLUXES FOR SOLDERING, 

The fluxes geneially used in the soft- 
soldeiiug of metals arc powdered losin 
or a sol III ion of ehloiide of zinc, alone or 
combined wit h sal ammoniac A neulr«d 
soldering liquid can be prepared by 
mixing *^7 paits neutral zinc chloride, 
11 parts sal ammoniac, and (b2 parts 
water, or, 1 part sugar of milk, 1 part 
glycerine, and 8 parts water 

A soldering fat for tm-plate, preferable 
to ordinaiy rosm, as it can be moie easily 
removed after soldering, is prepared as 
follows' One hundred and fifty parts beef 
tallow, ii50 parts rosin, and 150 parts 
olive oil are melted together in a crucible 
and well stirred, 50 parts powdered sal 
ammoniac dissolved m as little water as 
possible being added 

Soldering lat for iron is composed of 
50 parts olive oil and 50 parts powdered 
sal ammoniac Soldering fat for al- 
uminum IS made by melting together 
equal parts of rosin and tallow, half the 
quantity of zme chloride being added to 
the mixture. 

Soldering paste consists of neutral 
soldering liquid thickened with starch 
paste. This paste must be applied more 
lightly than the soldering liouid 

Soldering salt is prepared by mixing 
equal parts of neutral zinc (dilondc, free 
from iron, and powdered sal ammoniac 
When required for use, 1 pari of the salt 
should be dissolved in 3 or 4 parts water 
Borax is the flux most freauently used 
for hard-soldering; it sliould be applied 
to the soldering seam either dry or stirred 
to a paste with water ^ It is advisable 
to use calcined borax, i. e*, borax from 
which the water of crystallization has 
been driven out by heat, as it does not 
become so inflated as ordinary borax. 
Borax dissolves the metallic oxides form- 
ing^on the joint 

Finely powdered cryolite, or a mixture 
of 2 parts powdered cryolite and 1 part 
phosphoric acid, is also inscd for hard- 
soldering copper and copper alloys, 
Muller^s hard-soldcrmg liquid con- 
sists of equal parts of phosphoric acid 
and alcohol (80 per cent) 

A mixture of eaual parts of cryolite 
and barium chloride is used as a flux in 
hard-soldering aluminum bronze 

A very good dry-soldering preparation 
consists of two vials, one of which is filled 


with zme (diloride, and the other with 
ammonium ehlonde To use, dissolve 
a little of <‘aeh salt m water, apply the 
ammonium ehlonde to the object to be 
soldered and heat the latter until it 
begins to give off vapor of amTnoninm, 
then apply the other, and immediately 
1 hereafter the solder, maintaining the 
heat in the meantime This answers 
foi veiy soft solder For a liaider solder 
dissolve the zme in a veiy small por- 
tion of the ammonium ehlonde solution 
(from I to J pint). 

When steel is to be soldered on steel, 
or iron on steel, it us neeessaiy to remove 
every tiace of oxide of iron between the 
sill fa CCS in contact. Melt in an earthen 
vessel lioiax, 3 parts, colophony, ^ 
paits, pulveiized glass, 3 pails, steel 
filings, 2 paits, carbonate ol potash, 1 
part, haul soap, powdered, 1 part Flow 
the melted mass on a cold plate of sheet 
iron, and after cooling break up the 
pieces and pulverize them This powder 
IS thrown on the surfaces a few minutes 
before tlie pieces to be soldered are 
brought together. The borax and glass 
eonlained in the eomposiUon dissolve, 
and consequently Inpiefy all of the im- 
purities, which, if they were shut up 
hetween the pieces soldered, might form 
scales, at tunes dangerous, or interfering 
with the resistaiiee of the piece. 

To prepare rosm for soldering bright 
tin, mix pounds of olive oil, pounds 
of tallow, and ounces of pulverized 
rosin, and let them boil up When this 
mixture has become cool, add 1| pints 
of water saturated with pulverizea sal 
ammoniac, stirniig constantly 

GAS SOLDERING. 

The soldering of small metallic articles 
where the production is a wholesale one, 
is almost exclusively done by the use of 
gas, a pointed flame being produced by 
air prcssuic. The air pressure is ob- 
tained by the workman who does the 
soldering setting ^ m motion a treadle 
wnth Ills foot, which, resting on rubber 
bellows, drives by pressure on the same 
the aspirated ^ air into wind bellows. 
From here it is sent into the soldering 
pipe, where it is connected with the gas 
and a pointed flame is produced In 
order to obtain a rather uniform heat 
the workman has to tread continually, 
which, however, renders it almost im- 
possible to hold the article to be soldered 
steady,^ although this is necessary if the 
work is to proceed quickly Hence, 
absolutely skillful and expensive hands 
are required, on whom the employer is 
often entirely dependent To improve 
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this method of soldering and obviate its 
drawbacks, the soldering may be con- 
ducted with good success in the following 
manner For the production of the air 
current a small ventilator is set up The 
wind IS conducted through two mam con- 
duits to the work tables Four or six 
tables may, for instance, be placed to- 
gether, the wind and the gas pipe end- 
ing in the center The gas is admitted 
as formerly, the wind is conducted into 
wind bellows by means of ]omt and hose 
to obtain a constant pressure and from 
here into the soldering pipe In this 
manner any desired flame may be pro- 
duced, the workman operates quietly 
and without exertion, winch admits of 
employing youthful hands and consequently 
of a saving in wages The equipment is 
considerably cheaper, since the rubber 
bellows under the treadle are done away 
with 

GERMAN-SILVER SOLDERS 

Because of its peculiar composition 
German-silver solder is related to the 
ordinary hard solders Just as hard 
solders may be regarded as varieties of 
brass to which zinc has been added, 
German-silver solders may be regarded 
as German silver to which zinc has been 
added The German-silver solder be- 
comes more easily fused with an increase 
in zinc, and vice versa If the quantity 
of zinc be increased beyond a certain 
proportion, the resultant solder becomes 
too brittle German-silver solders are 
characterized by remarkable strength, 
and are therefore used not only in sol- 
dering German silver, but in many cases 
where special strength is required As 
German silver can be made of the color 
of steel, it is frequently used for solder- 
ing fine steel articles 

Solder for ordinary German silver can 
be made of 1,000 parts German-silver 
chips, 125 parts sheet-brass chips, 142 
parts zinc, and 33 parts tin, or, of 8 
parts German silver and 2 to 3 parts 
zinc 

Soft German-Silver Solder. — 

I — Copper 4 5 parts 

Zinc 7 parts 

Nickel 1 part 

II — Copper . 35 parts 

Zinc , 56 5 parts 

Nickel 8 5 parts 

III — German silver. 5 parts 

Zinc 5 parts 

Compositions I and II have analo- 
gous properties In composition III 
German silver” is to be considered as a 


mixture of copper, zinc, and nickel, for 
which reason it is necessary to know the 
exact composition of the German silver 
to be used Otherwise it is advisable 
to experiment first with small quantities 
in order to ascertain how much zmc is to 
be added The proper proportion of 
German silver to zmc is reached vhen 
the mixture reveals a brilliancy and 
condition which renders it possible to 
barely pulverize it while hot A small 
quantity when brought m contact with 
the soldering iron should just fuse 

Hard German -Silver or Steel Solder. — 

I — Copper 35 parts 

Zinc 56 5 parts 

Nickel 9 5 parts 

II — Copper 38 parts 

Zinc 50 parts 

Nickel 12 parts 

Composition I requires a fairly high 
temperature in order to be melted. 
Composition II requires a blow pipe 

GOLD SOLDERS: 

Hard Solder for Gold, — The hard 
solder or gold solder which the jeweler 
frequently requires for the execution of 
various works, not only serves for solder- 
ing gold ware, but is also often employed 
for soldering fine steel goods, such as 
spectacles, etc Fine gold is only used 
for soldering articles of platinum The 
stronger the alloy of the gold, the more 
fusible must be the solder Generally 
the gold solder is a composition of gola, 
silver, and copper If it is to be very 
easily fusible, a little zmc may be added, 
but, on the other hand, even the copper 
is sometimes left out and a mixture con- 
sisting only of gold and silver (e g , equal 
parts of both) is used The shade of the 
solder also requires attention, w'hich 
must be regulated by varying proportions 
of silver and copper, so that it may be as 
nearly as possible the same as that of the 
gold to be soldered 

I — For 24-carat gold* Twenty-two 
parts gold (24 carat), 2 parts silver, and 
1 part copper, refractory. 

II — For 18-carat gold. Nine parts gold 
(18 carat), 2 parts silver, and 1 part 
copper; refractory. 

Ill — For 16-carat gold* Twenty-four 
parts gold (16 carat) 10 parts silver, and 
8 parts copper, rofraclorj 

ly — For 14-carat gold* Three parts 
gold (14 carat), 2 parts silver, and 1 part 
copper; more fusible. 

y. — Gold solder for alloys containing 
smaller quantities of gold is composed 
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of 8 parts gold, 10 S parts silver, and r, 3 
parts copper, or, 

YX.' Ten parts pjold (13 5 carat), 

parts silver, and 1 part zinc 

YXI —The following easdy fuMihle 
solder is used foi ordinary fTold aitH‘les» 
'IVo paits gold, 0 parts silver, 1 pint 
copper, and 1 pint Jinic Ailieles 
with this soldei cannot lie suhjcelcd to 
the usual pioecss ol' coloiiiig the gohl, as 
tlic solder would become black 

VIII A refractory eiiaiiiel solih-r for 

articles made of aO-eiuiit and liner gold, 
which <-au bear tlie high leinperatiirc 
required in eimnieliug, consists of .7 
parts gold and 1) pails silver, or K' Pa s 
gold (18 carat), 3 parts hdvcr, and 1 pait 

of these eoniposiUons should 
be employed depemls upon the degree 
of the fusllnhty of the enamel to he ap- 
plied If it IS very dilhcult oi tnsion 
only the first named can he used; otliei- 
wine it may happen that <lurmg the 
melting on of the enaimd the 
spots are so sliongly heated ttuit tlic 
solder itsoli melts For 01 <huary aiticlcs, 
as a rule, only readily fusible enamels 
are employed, and couseipiently the 
readily fusible enameling solder may 
here be made use of aoldenng with the 
latter is readily aceomplished with the 
aid of the soldering pipe AH hough the 

more hardly fusible gold sohlers may 
also be melted by the use of the ordinary 
soldering pipt', the emplojrrueutof usix-eui 
small blowing apparatus is reeonnuendeil 
on account of the resiiUuig ease ami 
rapidity of the work. 


SOLDERS FOR GLASS. 

I. — Melt tin, ami add to the melted 
mass enough copper, with (‘oustant stir- 
ring, until the melted metal consists of 
95 per cent of tm ami 5 per cent of 
copper. In order to render the mixture 
more or less hard, add i to 1 per cent of 
zinc or load. 

IL— A compound of tin (95 parts) 
and zinc (5 parts) melts at 3na“ t., and 
can then be firmly united to glass. An 
alloy of 00 parts of tin and 10 parts of 
aluminum melts at 734^ F., adheres, like 
the preceding, to glass, and is equally 
brilliant With either of these alloys 
glass mav be soldered as easily as raetaU 
in two wa\s In one, heat the pieces of 
glass in a furnace and rub a stick of 
soldering allov over their surfaces, rhe 
allov vill melt, and can be easily sBread 
by means of a roll of paper or a slip of 
aluminum. Press the pieces firmly to- 
gether, and keep so until cool In the 


other mcthoil a common soldering iroiv 
or a toil of nluminum, is heated over^, 
coal lire, a gas jej, oi a flame supplied' 
by petroleum 'The hot iron us passed 
oWi the alloy uml then <>\(‘r ihc pieces to 
he sohleicd, without the use of a dis- 
Milveut ('are should he taken that 
neither the soldfuing irons nor the glass 
he brought^ to a^ tempeialure above the 
melting pi>lut <>f tin alloy, lest the latter 
.should he o\i(h/e<l, and prevented from 

ailheiing. 


HARD SOLDERS, 

llaial hohlms are fh^tinguid lal as 
brass, (*<u man silver, e<U)p« i, u'ohl, "Mver, 
etc , aet'ordmgto the alloys useil tsee Brass 
Sohlers, Topper Holdeis, etc, for others 
hard sohlers) 

'The ilesiguation *imr<l solder” is 
iLseil to ihstmguish it from the easily 
running and st>fter solder used by tin- 
smiths, and it amdhs solely to a com- 
poHiiiou tliat will not flow under a red 
heat. For the purpos<*H of the jeweler 
solder may lie elassiiieil aeeorilmg to its 
(’omposilion and^ purpose, into gold or‘ 
silver sohler, which nnuins a solder con- 
sisting of uu alloy^ of gold with silver, 
copper, tin, or /.ine-Hke metal or an, 
alloy of silver with copper, tin, or zinc^ 
like metal. Aeeoriiing the uses, the 
sohler is made hanl tn soft; thus in gold 
Holilers thma* is ntideil a greater amount 
of siher, wliereas for silvi’r Holders there, ^ 
IS addetl mort* tin <ir '/.iuedike metal. 

In the product ion of sohler for the 
enameler\s use, that is for cambinin| 
goltl with gold, gold with silver, or goltt 
wdth copper, wiiieh must he enameled 
aficrwuriis, it is nei^essary always to keen 
in mind that no mddi*f can bo use|^ 
(dlVetually that conin ins any tm, 7inM 
'/due alloys, or tin or /inedike metals M 
any great quantities, Hiiu'e it k these ver|i 
metius that contrihufe to the cracking ol| 
the enamel. Yet it in tml possible to M 
without such an iMldltiou entirely, othM 
wise the solder would not flow under th«, 
melting p<unt of the preeious metam 
themndvcH and we should be unable M 
effect a union of the parts. It is 
fore ahsidutely neeesHary to confine thes# 
adtlitiouH t<i the lowest possible pef4 
eentnge, ho that only a trace is apparen|| 
Moreover, care must be taken to use f® 
enameling purposes no base alloy, bM 
cause the tenacity or <!urabmty of tne 
compound wlU be aifwteii thereby, ^ 
other words* it must com© up to 
standard. ^ , 

In hard soldering with borax* 
several obslaclcs arc eueoun^red 
make the process somewhat dimcult. 
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the first place the salt forms great hubbies 
in contact with the soldering iron, and 
easily scales away from the surface of the 
parts to be soldered Besides this, the 
parts must be carefully cleaned each time 
prior to applying the salt All these dif- 
ficulties vanish if instead of borax we use 
its component parts, boric acid and sodium 
carbonate The heat of the soldering iron 
acting on these causes them to combine 
in such a way as to produce an excellent 
flux, free from the difficulties mentioned. 

Composition of Various Hard Solders. 
— Yellow solders for brass, bronze, cop- 
per, and iron 

I — Sheet-brass chips, o parts, and 
zinc, 3 to 5 parts, easily fusible 

II — Sheet brass chips, 3 parts, and 
zinc, 1 part, refractory 

III — Sheet-brass chips, 7 parts, and 
zinc, 1 part, very refractory and firm. 

Semi-white solders, containing tin and 
consequently harder. 

I — Sheet brass, 12 parts, zinc, 4 to 
7 parts, and tin, 1 part 

II — Copper, 16 parts; zinc, 16 parts, 
and tin, 1 part. 

III — Yellow solder, 20 to 30 parts, 
and tin, 1 part 

White solders 

I — Sheet brass, 20 parts, zinc, 1 part, 
and tm, 4 parts 

II. — Copper, 3 parts, zinc, 1 part, and 
tin, 1 part. 

To Hard-Solder Parts Formerlj Sol- 
dered with Tm Solder. — To repair gold 
or silver articles which have been spoiled 
with tin solder proceed as follows Heat- 
ing the object carefully by means a of 
small spirit lamp, brush the tin o6t as 
much as possible with a chalk brush; 
place the article in a diluted solution of 
hydrochloric acid for about 8 to 10 
hours, as required If much tin re- 
mains, perhaps 12 hours may be neces- 
sary. r^ext withdraw it, rinse off and 
dry; whereupon it is carefully annealed 
and finally put in a pickle of dilute 
sulphuric acid, to remove the annealing 
film When the article has been dipped, 
it may be hard soldered again. 

SILVER SOLDERS. 

Silver solder is cast in the form^ of 
ingots, which are hammered or rolled into 
thm sheets From these small chips or 
“links,” as they are called, are cut off. 
The melted solder can also be poured, 
when slightly cooled, into a dry iron mor- 
tar and pulverized while still warm The 


solder can also be filed and the filings used 
for soldering. 

Silver solders are used not only for 
soldering silver objects, but also for 
soldering metals of which great resist- 
ance is expected. A distinction must be 
drawn between silver solder consisting 
either of copper and silver alone, and 
silver solder to which tm has been added. 


Very Hard Silver Solder for Fm«» 
Silverware. — 


I — Copper 

1 part 

Silver 

Hard silver solder 

4 parts 

II — Copper 

1 part 

Silver 

20 parts 

Brass 

9 parts 

III — Copper 

2 parts 

Silver 

28 parts 

Brass 

Soft silver solder. 

10 parts 

IV — Silver 

2 parts 

Brass 

1 part 

V — Silver 

3 parts 

Copper 

2 parts 

Zinc 

1 part 

VI — Silver 

10 parts 

Brass 

10 parts 

Tm 

1 part 


These solders are preferably to be 
employed for the^ completion of work 
begun with hard silver solders, defective 
parts alone being treated. For this 
purpose it is sometimes advisable to use 
copper-silver alloys mixed with zinc, as 
for example* 

VII — Silver 12 parts 

Copper . . 4 parts 

Zinc 1 part 


VIII. — Silver 5 parts 

Brass 6 parts 

Zinc . . 2 parts 

This last formula (VIII) is most com- 
monly used for ordinary silverware. 

Silver Solders for Soldering Iron, 
Steel, Cast Iron, and Copper. — 

I — Silver 10 parts 

Brass 10 parts 


II — Silver . , 20 parts 

Copper 30 parts 

Zinc . . 10 parts » 

III — Silver . . . . 30 parts 

Copper ..... ... 10 parts 

Tin . . .... 0.5 parts 

XV — Sliver 60 parts 

Brass . ..... 60 parite 

, Zinc .... . 5 parts 
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In those solders in which brass is UvSed 
care should be taken that none of the 
metals employed contains iron Even 
an inappreciable amount of iron delc- 
tenousfy altects the solder. 

V — Copper, 30 parts, zinc, 1^2 85 
parts, silver, 57 15 parts 

VI — Coppei, 133 33 pads, zinc, 10 
parts, silver, 00 07 paits 

VXI '—Copper, 20 00 parts; zinc, 10 
parts, silvei, 03 34 parts 

VIII — Silver, 00 parts, coppei, 
parts, and zinc, 10 parts Thus \eiy strong? 
solder is fre(pieutly used lor soldeiuif? 
silver articles, but can also be used foi 
soldering other metals, such as brass, 
copper, iron, steel band-saw blades, etc 

IX — Silver, 4 paits, and biass, 3 
parts 

X — A very refiactory siher soldei, 
which, unlike the silvci solder contaiauif^ 
ziu(‘, IS of great ductility and does not 
break when hammered, is composed ot 
3 paiLs silvei and 1 pait copper 

Soft Sliver Solders. — I - — A soft silvei 
solder for rcsoldenng parts alieady 
soldered is made of silver, 3 pa its, cop- 
per, 2 parts, and zinc, 1 pari. 

II — Silver, 1 part, and brass, 1 pari; 
or, silver, 7 parts, copper, 3 parts, and 
zinc, 2 parts. 

in — A readily fusible silvei soldei for 
ordinary work Silver, 5 parts; capper, (> 
parts, and zinc, 2 parts 
_ IV — (Soft ) Copper, 14 75 parts; 
zinc, 8.20 parts, silver, 77 05 parts 

V — Copper, 22 34 parts, zinc, 10.48 
parts, silver, 67.18 parts 

VI — Tin, 63 parts, lead, 37 paits. 

French Solders for Silver.— I. —For 
fine silver work: Fine silver, 87 paits, 
brass, 13 parts 

11.^ — For work 792 fine* Fine silver, 
83 parts, brass, 17 parts 

III — For work 712 fine* Fine silver, 
75 parts; brass, 25 parts 

IV — For work 633 fine* Fine silver, 
66 parts; brass, 34 parts, 

V -—For work 572 fine. Fine silver, 
55 parts; brass, 45 parts 

Solder for Silversmiths, etc — Gold, 
10 parts; silver, 55 parts, copper. 29 
parts; zinc, 6 parts. 

Hard Solder. — Silver, 60 parts; bronze, 
30 parts, arsenic, 1 part. 

Soft Solder. — Powdered copper, 30 
parts, sulphate of zme, 10 parts; mer- 
cury, 60 parts; sulphuric acid. Put 


the copper and the zinc sulphate in a 
porcelain mortar, and then the sulphuric 
acid Enough acid is required to cover 
ihe composition; next add the meicury 
while stirring constantly When the 
amalgamation is elfeeted, wa^sh several 
limes with hot water to remove the acid, 
then allow to cool For use, it is suffi- 
cient to heat the amalgam until it takes 
the consistency ot wav Apply on the 
parts to be soldei ed and let cool 

Solder for Silver-Plated Work — I 

Fine silver, 2 parts, bronze, 1 part. 

n — Silver, 68 parts, copper, 24 parts, 
zinc, 17 paits 

Solder for Silver Chains — I — Pme 
silver, 71 paits, copper, 24 parts, orpi- 
menl, 2 paits 

II — Fnu> silver, 10 parts, orpimem;, 
20 paits, copper, 10 parts. 

SOFT SOLDERS: 

See also Brass Sokh‘rs, Copper SoldeiiS, 
Gold Solders 

1 —Fifty paits bismuth, 25 parts tin, 
and 25 parts huid This mivtiire melts 
at 392*^1^ 

11. -Fifty parts bismuth, 30 parts lead, 
and 20 paits tm I'liis will melt at 
371'=* P. 

III —'The solder that is used in solder- 
nig Biiianriia metal and block tm pipes 
is composed of 2 parts tin and 1 part 
lead. This melts in the blow-pipe flame 
at many degrees lower temperature 
than either tin or Britannia metal, and it 
IS nearly of the same color. Care must 
be taken in miving these solders to keep 
them well stiried when pouring into 
molds. Care should also be taken that the 
metal which melts at a higher tempera- 
ture be melted first and then allowed to 
cool to the melting temperature of the 
nevt metal to be added, and so on 
Articles to be soldered with these solders 
should be joined with a blow pipe to get 
the best results, but if a copper is used it 
must be drawn out to a long, thm point 
For a flux use powdered rosin or sweet 
oil. 

Tin solders for soldering lead, zinc, 
tin, tm-plate, also copper and brass when 
.special strength is not required, are pre- 
pared as follows* 

I. — Tin, 10 parts; lead, 4 parts; melt- 
ing point, 356° F. 

II — Tin, 10 parts; lead, 5 parts; melt- 
ing point, 365° F. 

IIL— Tin, 10 parts; lead, 6 parts; 
melting point, 374° F. 
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IV — Tin, 10 parts, lead, 10 parts, 
melting point, 392° F 

^ — Tin, 10 parts, lead, 15 parts, 
melting point, 432° F 

VI — Tin, 10 parts, lead, 20 parts, 
melting point, 464° F 

The last of the above mixtures is the 
cheapest, on account of the large quantity 
of lead 

Bismuth solder or pewterer^s solder 
fusible at a low temperature is prepaied 
by melting together 

I —Tin, 2 parts, lead, 1 part, bismuth, 
1 part, melting point, 266° F 

II — Tin, 3 parts, lead, 4 parts, bis- 
muth, 2 parts, melting point, 297° F 

III — Tin, 2 parts, lead, 2 parts, bis- 
muth, 1 part, melting point, 320° F 

STEEL SOLDERING 

Dissolve scraps of cast steel m as small 
a quantity as possible of nitric acid, add 
finely pulverized borax and stir vigor- 
ously until a fluid paste is formed, then 
■dilute by means of sal ammoniac and 
ut m a bottle When soldering is to 
e done, apply a thin layer of the solu- 
tion to the two parts to be soldered, and 
when these have been carried to or- 
dinary redness, and the mass is con- 
sequently plastic, beat lightly on the anvil 
with a flat hammer Tms recipe is useful 
for cases when the steel is not to be 
soldered at an elevation of temperature 
to the bright red 

To Solder a Piece of Hardened Steel. — 
To hard-solder a piece of hardened steel 
such as index (regulator), stop spring (m 
the part which is not elastic), click, etc , 
take a very flat charcoal if the piece is 
difficult to attach, hard-solder and as 
soon as the soldering has been done, 
plunge the piece into oil All that re- 
mains to be done is to blue it again and 
to polish 

Soldering Powder for Steel — Melt in 
an earthen pot 3 parts of borax, 2 of col- 
ophony, 1 of potassium carbonate, as 
much powdered hard soap, to which 
must be added 3 parts of finely powdered 
glass and 2 parts of steel filings The 
melted mass is run out upon a cold plate 
of sheet iron, and when it is completely 
chilled it is broken into small bits or 
finely powdered To solder, it is neces- 
sary to sprinkle the powder on the sur- 
faces to be joined several minutes be- 
fore bringing them together. 

Soldering Solution for Steel. — A sol- 
denng solution for steel that will not rust 


or blacken the work is made of 6 ounces 
alcohol, 2 ounces glycerine, and 1 ounce 
oxide of zinc 

PLATINUM SOLDERS. 

There are many platinum solders in 
existence, but the mam principle to be 
borne in mind in jewelry work is that 
the soldering seam should be as little 
perceptible as possible, the solder, there- 
fore, should have the same color as the 
alloy 

I — A platinum solder which meets 
these requirements very satisfactorily is 
composed of 9 parts gold and 1 part 
palladium, or, S parts gold and 2 parts 
palladium 

II — The following is a readily fusible 
platinum solder Fine silver, 1 555 parts, 
and pure platinum, 0 583 parts This 
melts easily in the ordinary draught fur- 
nace, as well as before the soldermg pipe 
on a piece of charcoal Of similar 
action IS a solder of the following com- 
position, which IS very useful for places 
not exposed to the view 

III — Fine gold, 1 555 parts, fine sil- 
ver, 0 65 parts, and pure copper, 0 324 
parts 

SOLDER FOR IRON: 

See also under Silver Solders. 

Copper, 67 parts; zinc, 33 parts, or, 
copper, 60 parts, zinc, 40 parts 

TIN SOLDERS: 

See also Soft Solders 

Gold jewelry which has been rendered 
unsightly by tin solder may be freed 
from tin entirely by dipping the article 
for a few minutes into the following 
solution and then brushing off the tin* 
Pulverize 2 parts of green vitriol and 1 
part of saltpeter and boil m a cast-iron 
pot with 10 parts of water until the 
larger part of the latter has evaporated. 
The crystals forming upon cooling are 
dissolved m hydrochloric acid (8 parts of 
hydrochloric acid to 1 part of crystals). 
If the articles in question have to be left 
in the liquid for some time, it is well to 
dilute it with 3 or 4 parts of water. 
The tin solder is dissolved by this solu- 
tion without attacking or damaging the 
article m the least 

VARIOUS RECIPES FOR SOLDERING: 

To Conceal Soldering. — Visible solder- 
ing may be obviated by the folio wmg 
methods For copper goods a concen- 
trated solution of blue vitriol is prepared 
and applied to the places by means of an 
iron rod or iron wire. The thickness of 
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the layer may be increased by a repeti- 
tion 01 the process In order to give the 
places thus coppered the appearance of 
the others, use a satuiated solution of zinc 
vitriol, X pait, and blue vitriol, % paits, 
and finish rubbing with a piece of zinc 
By sprinkling on gold powder and sub- 
Ksequetitly polishing, the color is rendered 
deeper. In the case of gold articles the 
places are first coppered oyer, then cov- 
ered with a thin layer of fish glue, after 
which bronze filings ai e tin own on When 
the glue IS dry rub ol! quickly to produce 
a fine polish. The places can, or course, 
also be eleetro-giU, wheieby a gi eater 
uniformity of the shade is obtained In 
Sliver objects, the soldeimg scams, etc,, 
are likewise coppered in the above-de- 
scribed manner, next they are rubbed 
with a brush dipped into silvei powder 
and freshly pohsned 

Solder for Articles which will not Bear 
a High Temperature. — Take powdered 
copper, the precipitate of a solution of 
the sulphate by means of zinc, and mix 
it with concentrated sulphuric acid 
According to the degree of hardness re- 
quired, take from ^20 to 30 or 30 parts of 
copper. Add, while constantly .shaking, 
70 parts of quicksilver, and when the 
amalgam is complete, wash with warm 
water to remove the acid; then allow it 
to cool. In 10 or 152 hours the composi- 
tion will be hard enough to scratch tin. 
For use, warm it until it reaches the 
consistency of wax, and spread it where 
heeded When cold it will adhere with 
great tenacity. 

Soldering a Ring Containing a Jewel, 
— I. — Fill a small crucible with wet sand 
and bury the part with the jewel in the 
sand, fsow solder with soft gold solder, 
holding the crucible m the hand. The 
stone will remain uninjured 

II. — Take tissue paper, tear it into 
strips about 3 inches in wnlth, and make 
them into ropes; wet them thoroughly 
and wrap the stone m them, passing 
around tne stone and through the ring 
until the center of the latter is slightly 
more than half filled with paper, closely 
wound around. Now fix on charcoal, 
pennitling the stone to protrude over the 
edge of the charcoal, and solder rapidly. 
The paper will not only protcel; the stone, 
but also prevent oxidation of the portion 
of the ring winch is covered. 

, Soldering without Heat. — For solder- 
ing objects without heating, take a large 
,'sOqpper wire filed to a point; dip into 
,^i|ofaering water and rub the parts to be 
soldered, Then heat the copper wire 


and apply the solder, which melts on 
contact It may then be applied to the 
desired spot without heating the object 

COLD SOLDERmO: 

See also Adhesives and Cements 

For soldering articles which cannot 
stand a high temperature, the following 
process may be employed. 

I — Take powdered copper precipi- 
tated from a solution of sulphate by 
means of zinc and mix it in a cast-iron 
or porcelain mortar with concentrated 
sulphuric acid The number of parts of 
copper vanes according to the degree of 
hardness which it is wished to obtain 
Next add, stirring constantly, 70 parts of 
mercury, and when the amalgam is 
fimshea, allow to eooL Ai the end of 10 
to li2 hours the composition is sufHeiently 
hard. For use, heat until it acquires the 
consistency of wax ^ Apply to the sur- 
face When cool it will adhere with gieat 
tenacity. 

II —Crush and mix 6 parts of sulphur, 
6 parts of white lead, and 1 pait of 
borax Make a lather thick cement of 
this powder by triturating it with sul- 
phuric acid Idle paste is spread on the 
surfaces to be welded, and the articles 
pressed firmly together. In 0 or 7 days 
the soldering is so strong that the two 
pieces cannot bo separated, even by 
striking them with a hammer 

Cast-Iron Soldering, — A new process i 
consists in decarbonizing the .surfaces of 
the east iron to be soldered, the molten 
hard solder being at the same time 
brought into contact with the red-hot 
metallic surfaces. The admission of air, 
however, should be carefully guarded 
against. First pickle the surfaces of the 
pieces to be solciered, as usual, with acid 
and fasten the two pieces together. The 
place to be solderea is now covered with 
a metallic oxygen compound and any 
one of the customary fluxes and heated 
until red hot. The preparation best suited 
for this purpose is a paste made by inti- 
mately mingling together cuprous oxide 
and borax The latter melts in solder- 
ing and protects the pickled surfaces^ as 
well as the cuprous oxide from oxidation 
through the action of the air During 
the heating the cuprous oxide imparts its 
oxygen to the carbon contained in the 
cast iron and burns it. Metallic copper 
separates in fine subdivision Now apph 
hard solder to the place to be united, wmcb 
in melting forms an alloy with the elimi- 
nated copper, the alloy combining with 
the decarbunzed surfaces of the cast iron 
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Soldering Block. — This name is given 
to a very useful support for hard solder- 
ing and can be readily made. The in- 
gredients are: Charcoal, asbestos, and 
plaster of Paris. These are powdered in 
equal parts, made into a thick paste with 
water, and poured into a smtable mold. 
Thus a sort of thick plate is obtained. 
When this mass has dried it is removed 
from the mold and a very thin cork 
plate is affixed on one surface by means 
of thin glue. The^ mission of this plate 
IS to receive the points of the wire clamps 
with which the articles to be soldered are 
attached to ’ > » ' \ ’ c, the as- 
bestos not i I " / . ■ 'c 'L hold for 

them. 

SOLDERS FOR JEWELERS: 

See Jewelers’ Formulas. 

SOLDER FROM GOLD, TO REMOVE: 

See Gold. 

SOLDERING PASTE, 

The semi-liquid mass termed solder- 
ing paste IS produced by mixing zinc 
chloride solution or that of ammonia- 
zinc chloride with starch paste. For 
preparing this composition, ordinary 
potato starch is made with water into a 
milky liquid, the latter is heated to a boil 
with constant stirring, and enough of this 
mass, which becomes gelatinous after 
cooling, is added to the *above-men- 
tioned solutions as to cause a H^id 
resembling thin syrup to result. The 
use of all zinc preparations for soldering 
presents the drawback that vapors of a 
strongly acid odor are generated by the 
heat of the soldering iron, but this evil is 
offset by the extraordinary convenience 
afforded when working with these prepar- 
ations. It is not necessary to subject 
the places to be soldered to any special 
deaning or preparation.^ All that is re- 
quired IS to coat them with the soldermg 
medium, to apply the solder to the seam, 
etc , and to wipe the places with a sponge 
or moistened rag alter the solder has 
cooled Since the solder adheres readily 
with the use of these substances, a skillful 
workman can soon reach such perfection 
that he has no, or very httie, subsequent 
polishing to do on the soldermg seams. 

Soft Soldering Paste. — Small articles 
of any metals that would be very delicate 
to solder v ith a stick of solder, especially 
where parts fit into another and only 
require a little solder to hold them to- 
gether, can best be joined with a solder- 
ing paste. This paste contains the 
solder and flux combined, and is easily 
applied to seams, or a little applied b^ 


fore the parts are put together. The 
soldermg flame will cause the tin in the 
paste ^ to amalgamate quickly. The 
paste is made out of starch paste mixed 
with a solution of chloride of tm to the 
consistency of syrup. 

SOLUTIONS, PERCENTAGE: 

See Tables. 

SOOTHING SYRUP: 

See Pam Ealiers. 

SOUP HERB EXTRACT: 

See Condiments. 

SOZODONT: 

See Dentifrices. 

SPARHS FROM THE FINGER TIPS: 
See Pyrotechnics. 

SPATTER WORK: 

See Lettering. 

SPAVIN CURES: 

bee Veterinary Formulas. 

SPECULUM METAL: 

See Alloys. 

SPICES, ADULTERATED: 

See Foods. 

SPICES FOR FLAVORING: 

See Condiments. 

Spirit 

INDUSTRIAL AND POTABLE ALCO- 
HOL: SOURCES AND MANUFAC- 
TURE. 

Abstract of a Farmers* BuUetm prepojwf 
for iJie TJnitm States D^rtment of Agnad-^ 
ture by Dr, Harvey W, Wtley, 

The term “mdustrial alcohd,” or 
spirit, IS used for brevity, and alk) be- 
cause it differentiates sharply between 
alcdiol used for beverages or for medi- 
cine and alcohol used for technical pur- 
poses m the arts. 

Alcohol Defined. — ^Theterm^‘al<x>lK^** 
as here used and as generally used 
means that particular product which is 
obtamed by the fermentation of a si^r, 
or a starch converted into sugar, and 
which, from a chemical point of view, 
is a compound of the hypotlietical sub- 
[ stance “ethyl’* with water, or with that 
part of water remajbiing after the sepa- 
I ration of one of the atoms of hydrogen. 
This IS a rather technical expression, foi# 
it is very difficult, without using technical 
language, to give a defimtion of ^cohol 
from the chemical point of view There 
are three elementary substances repre- 
sented in aicoholr Carbon, ihe chemicrf 
symbol of which is C; hydrogen, 
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tj; and oxy^)jcn, symbol O. These atoms 
f rc put toj];etlier to form common alcohol, 

as it IB called, ethyl alcohol, in which 
j, 4 >paration ^ atoms of carbon and 5 
atoniB hydiopfcn foini the hypothet- 
ical substance “ethyl,” and 1 atom of 
and 1 atom of hy<lroj]:en form 
^lio hydroxyl doiived fiom water The 
(.hcinieal symbol of ah'ohol therefoie is 
Absolutely pui(‘ ctliyl ah'ohol 
jg made only with pjroai (hflicully, and the 
purest eommeicial foims still have as- 
sociated with them tiaces of oilun' volatile 
products formed at the time of the dis- 
tillation, chief among \vluch is that 
^roup of aleohoLs to which the name 
S{used oil” IS applied. So fai as in- 
Justrial purposes aic concerned, how- 
ever, etliyl alcohol ns the only com- 
ponent ot any consequeneo, just as m 
{.c^^ard to the cdiaiacter of beverages the 
ethyl alcohol is the component of least 
conBcquencc. 

Sources of Potable Alcohol. — Tln^ 
raw materials fiom which alcmhol is 
jpade consist of those eiops which (‘on- 
taiu sugar, starcdi, gnm, and ccdlnlosc 
(woody fiber) capable of being easily 
converted into^ a fermentable sugar 
Alcohol as such is not used as a beverage 
q'he alcohol oceuning in distilled bever- 
ages IS principally derived from Indian 
corn, rye, barley, and molasses Alcohol 
y also produced for drinking purposes 
from fermented finit juices such as the 
juice of grapes, apples, peaches, etc In 
the production of alcoholic beverages a 
careiul selection ot the materials is re- 
quired in Older that the desired chaiaelcr 
of drink may be secured. For instance, 
iu the production of rum, the molasses 
<lerived from the manufacture of sugar 
from sugar cane is the principal raw 
juaterial. In the fermentation of mo- 
lasses a particular product is formed 
which by distillation gives the alcohol 
compound possessing the aroma and 
flavor of rum ^ In the making of brandy, 
only sound wine can be used as the raw 
material, and this sound wine, when sub- 
jected to distillation, gives a product con- 
taining the same kina of alcohol as that 
found in rum, but associated with the 
products of fermentation which give to 
the distillate a character entirely dis- 
tinct and separate from that of rum. 
Again, when barley malt or a mixture of 
barley malt and rye is properly mashed, 
fermented, and subj'ectea to distilla- 
tion, a product is obtained which, when 
proporlj concentrated and aged, becomes 
potable malt or rye whisky. In a sim- 
jlar manner, if Indian corn and bar- 


ley malt are properly mashed, with a 
small portion of rye, the mash fermented 
and subjected to distillation, and the 
distillate properly prepaied and aged, 
the pioduct IS known as Bourbon whisky. 
Thus, every kind of alcoholic beverage 
gets its real (haia(‘t<‘r, lasle, and aroma, 
not fiom the alcohol winch it toutanis 
but horn the puxhn ts of fermentation 
which aic obtaiiK'd at the same time the 
alcoliol IS made ami which are earned 
ovei with tlie ah ohol at the tune of dis- 
tillation 

Agricultural Sources of Industrial 
Alcohol.-— The chief ah'ohol-yiehhng nia- 
teual produced in farm erops is starch, 
the second impoitant mateiial is sugar, 
and the third a, ml least important raw 
material is (elhilose, or woody fiber. 
The (pianlity of ah ohol produced fiom 
cellulose is so small as to bo of no im- 
portance at the present tune, and there- 
fore this sonne of alcohol will only be 
discussed under the headings “Utiliza- 
tion of Waste IVlatenal or By-Products” 
and “Wood Pulp and Sawdust ” 

Starch-Producing Plants. — Starch is a 
compound which, from the chemical 
point of view, belongs to the tbiss known 
as carbohydrates, tluit is, eompounds m 
wduch the element carbon is associated 
by a ehemieal union with water Starch 
IS therefore a compound made of carbon, 
hydrogen, and oxygen, existing m the 
proportion of ^ atoms of hydrogen to 1 
atom of oxygen. Each molecule of starch 
contam.s at least G atoms of carbon, 10 
atom.s of hydrogen, and 5 atoms of 
oxygen The simplest expression for 
.starch is therefore CoIboOfl. Inasmuch 
as this is the simplest expression for 
what the chemist knows as a molecule of 
starch, and it is very probable that very 
many, perhaps a hundred or more, of 
these moleciilcvs exist tofjjother, the proper 
expression for starch from a chemical 
point of view would be (CcHioOs)^* 

The principal starch-producing plants 
are the cereals, the potato, and cassava. 
With the potato may be classed, though 
not botanieally related thereto, the sweet 
potato and the yam. Among cereals 
rice has the largest percentage of starch 
and oats the smalle.st The potato, as 
grown for the table, has an average 
content of about 15 per cent of starch. 
When a potato is grown specifically for 
the production of alcohol it contains a 
larger quantity, or nearly 20 per cent 
Cassava contains a larger percentage of 
starch than the potato, varying from 20 
to 30 per cent. 

Sugar-Producing Plants. — Sugar canst 



SPIRIT 


669 


etc While sugar is present in some 
degree m all vegetable growths, there are 
some plants which produce it m larger 
quantities than are required for im- 
mediate needs, and this sugar is stored 
in some part of the plant Two plants 
are preeminently knovn for their rich- 
ness in sugar, namely, the sugar cane 
and the sugar beet In Louisiana the 
sugar canes contain from 9 to 14 per 
cent of sugar, and tropical canes contain 
a still larger amount 

The juices of the sugar beet contain 
from 12 to 18 per cent of sugar There 
are other plants which produce large 
quantities^ of sugar, but which are less 
available " <■ , \ - poses than 

those just ' \ these, the 

sorghum must be first mentioned, con- 
taining m the stalk at the time the seed is 
just mature and the starch hardened 
from 9 to 15 per cent of sugar Sorghum 
seed will also yield as much alcohol as 
equal weights of Indian corn The 
juices of the stalks of Indian corn con- 
tain at the time the gram is hardening 
and for some time thereafter large quan- 
tities of sugar, varying from 8 to 15 per 
cent. 

In the case of the sorghum and the 
Indian-corn stalk a large part of the 
sugar present is not cane sugar or sucrose 
as it IS commonly known, but the invert 
sugar derived therefrom For the pur- 
poses of making alcohol the invert sugar 
IS even more suitable than cane sugar. 
Many other plants contain notable 
quantities of sugar, but, with the excep- 
tion of fruits, discussed under the follow- 
ing caption, not m sufficient quantities to 
be able to compete with those just men- 
tioned for making either sugar or alcohol. 

Cane sugar is not directly susceptible 
to fermentation Chemically considered. 
It has the formula expressed by the 
symbols CuH^jOn When cane sugar 
having the above composition becomes 
inverted, it is due to a process known as 
hydrolysis, which consists in the molecule 
of cane sugar taking up 1 molecule of 
water and splitting off into 2 molecules 
of sugar having the same formula but 
different physical and chemical properties 
Thus the process may be represented as 
follows: Cr 2 H 220 ii (cane sugar) -f H 2 O 
(water) C 6 Hi 206 (dextrose) + CeHiaOc 
(levulose) These two sugars (dextrose 
and levulose) taken together are known 
as invert sugar and are directly sus- 
ceptible to fermentation. All cane sugar 
assumes the form of invert sugar before 
it becomes fermented. 

Fruits . — Nearly all fruit juices are 
rich in sugar, varying in content from 5 


to 30 per cent The sugar in fruits is 
composed of both cane sugar and its 
mvert products (dextrose and levulose), 
in some frmts principally the latter Of 
the common fruits the grape yields the 
largest percentage of sugar The norma! 
grape used for wine making contains 
from 16 to 30 per cent of sugar, the usual 
amount being about 20 per cent. Fruit 
juices are not usually employed m any 
country for making industrial alcohol, 
because of their very much greater value 
for the production of beverages 

Composition and Yield of Alcohol- 
Producing Crops — The weight of alcohol 
that may be produced from a given crop 
is estimated at a little less than one-half 
of the amount of fermentable substance 
present, it being understood that the 
fermentable substance is expressed in 
terms of sugar. Pasteur was the first to 
point out the fact that when sugar was 
fermented it yielded theoretically a little 
over one-half of its weight of alcohol It 
must be remembered, however, that in 
the production of alcohol a process of 
hydrolysis is taking place which adds 
a certain quantity of alcohol to the 
products which are formed For this 
reason 100 parts of sugar yield more than 
100 parts of fermentable products The 
distribution of the weights produced, as 
theoretically calculated by Pasteur, is as 
follows: 

One hundred parts of sugar yield the 
following quantities of the products of 
fermentation* 

Alcohol 51 10 parts 

Carbonic acid 49.20 parts 

Glycerine 3 40 parts 

Organic acids, chiefly 

succinic 65 parts 

Ethers, aldehydes, fur- 
fural, fat, etc. 1.30 parts 


Total weight fer- 
mentation prod- 
ucts produced. 105.65 parts 
Artichohes — The artichoke has been 
highly recommended for the manu- 
facture of alcohol The fermentable 
material in the artichoke is neither starch 
nor sugar, but consists of a mixture of a 
number of carbohydrates of which inulin 
and levulin are the principal constituents. 
When these carbonydrate materials are 
hydrolized into sugars they produce 
levulose instead of dextrose. The ievu- 
lose IS onuallv as valuable as dextrose for 
the production ot al<‘ohol Artichokes 
may be harvested either in the autumn 
or in the spring. As they keep well 
during the winter, and in a few places 
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may be kept in hot weather, they form a 
raw material which can be stored for a 
long period and still be valuable for 
iermenlation purposes 

Under the teim ‘hniilm’’ are included 
all the fermentable earbohydiates ''Ldio 
above data show, in round numbeis, 17 
per cent of fermentable inaHer Theo- 
retically, tliereiore, 100 pounds of aili- 
ehokes would yield approximately HX 
pounds of industrial alcohol, or about 

3 i gallons 

Bananas — The banana is a crop 
which grows in hixurious abuiuhinee in 
tropical countries, especially Guatemala 
ana Nicaragua. The Inut contains large 
quantities of starch and sugar suit able 
for alcohol making, Fiom 20 to 25 per 
cent of the wciglit of the banana consists 
of fermentable material It is evident 
that in the countries whore the banana 
grows in such luxmianee it would bo a 
cheap source of industrial alcohol 

Barley and the Maniifacfuie ( f Mali — - 
A very important oeieal in conneelion 
with llie maiudaclure of alcohol is barley 
which IS quite luuvei sally employeil for 
making malt, the malt in its turn being 
used for the conversion of the starch of 
other cereals into sugar m their prepara- 
tion for fermentation 

Malt is made by the sprouting of 
barW at a low temperature (from 50® to 
00® F ) until the small loots are formed 
and the germ has grown to the length of 

4 an inch or more The best malts 
are made at a low temperature requiring 
from 10 to 14 days for the growth of the 
barley. The barley is moistened and 
spread upon a door, usually^ of cement, 
to the depth of 1 foot or 18 inches. As 
the barley becomes warm by the procTss 
of germination, it is turned from time 
to time and the room is kept well ven- 
tilated and cool. It is better at this 
point in the manufacture of malt to keep 
the temperature below 60® F After the 
sprouting has been continued as above 
noted for the proper length of time, the 
barley is transferred to a drier, where it 
is subjected to a low temperature at first 
and finally to a temperature not to ex- 
ceed 140® or 158° Fk, until all the water 
is driven off, except 2 or S per cent. 
<3rreat care must be exercised in drying 
the barley not to raise the temperature 
too'high, lest the diastase which is formed 
be deprived of its active qualities. The 
malt has a sweetish taste, the principal 
portion of the starch having been con- 
verted mto sugar, which is known 
chemically as “mhltose,** This sugar is, 
of course, utilized in the fermentation 
for the production of alcohol* Malt is 


chiefly valuable, however, not because of 
the amount of ah'ohol that may be pro- 
diK'ed therefrom, but from tlie fact that 
in quantities of about 10 per cent it is 
capable of converting the starch of the 
whole of the uumalted grams, whatever 
then ongm may be, mto maltose, thus 
piepaimg the starch foi lermentation. 
Jkirley IS nol itself used m tins eoimiry 
as a source of mdustnal alcohol, hut it is 
employed tor prodmmg the highest 
glades of wliisky, made of pure barley 
malt, wluch, after fei mentation, is dis- 
tilled m a pot still, cotuamtrated m 
another pot still to the pi oner strength, 
plaeeil m wood, and stoied for a number 
of years ilarley malt is too expensive a 
source of alcohol to justify its use for 
mdustnal purposes. 11 is, however, one 
of the cheapest and best methods of 
converting the starch of other cereals 
into sugar preparatory to fermentalion. 

Barley has, m round numbers, about 
()(S per cent ot fermentable matter. The 
weight of a bushel of barley (48 pounds) 
multiplied by 0.(>8 gives 82 pounds of 
fermentable matter in a bushel of barley 

Cassava — -(hissava is grown over a 
large area of the South Allautie and Gulf 
States of this country Of all the sub- 
stances which have been meulioncd, ex- 
cept the cereals, cassava contains the 
largest amount of alcoholic or ferment- 
able substances. The root, deprived of 
its outer enveloiie, contains a little over 
SO per cent of starch, while the un- 
determined matter in the analyses is 
principally sugar If this be added to 
the starch, it is seen that appioximateh 
$5 per cent of the fresh root is iennent- 
able. This of oxmrvse represents a very 
high grade of cassava, the ordinary roots 
containing very much^ less fermentable 
matter. If, however, it is assumed that 
the fermentable matter of cassava root 
will average 25 per cent, this amount 
is much greater than the average of 
the potato, or even of the sweet potato 
and the yam. Twenty-five per cent is 
undoubtedly a low average content of 
fermentable* matter. In the dry root 
there is found nearly 72 per cent of 
starch and 17 per cent of extract, prin- 
cipally sugar. Assuming that 15 per cent 
of this is fermentable, and adding this 
to the 72 per cent, it is seen that 87 per 
cent of the dry matter of the cassava is 
fermentable. This appears to be a very 
high figure, but it doubtless represents 
almost exactly the conditions which 
exist* It would be perfectly safe to say, ^ 
discounting any exceptional qualities of| 
the samples examined, that 80 per cen| ^ 
of the dry matter of the cassava root 
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capable of being converted into alcobol 
It thus becomes in a dry state a source 
of alcohol almost as valuable, pound for 
pound, as nee. 

Careful examinations, however, of ac- 
tual conditions show that if 5 tons per 
acre of roots are obtained it is an average 
yield In very many cases, where no 
fertilizer is used and where the roots are 
grown in the ordinary manner, the yield 
is far less than this, while with improved 
methods of agriculture it is greater The 
bark of the root, has very little ferment- 
able matter m it If the whole root be 
considered, the percentage of starch is 
less than it would be for the peeled root 
If cassava yields 4 tons, or 8,000 pounds, 
per acre and contains 25 per cent of fer- 
mentable matter, the total weight of 
fermentable matter is 2,000 pounds, yield- 
ing approximately 1,000 pounds of 95 
per cent alcohol, or 143 gallons of 95 per 
cent alcohol per acre 

Corn {Indian Corn or Maize) — The 
crop which at the present time is the 
source of almost all of the alcohol made 
in the United States is Indian corn 

The fermentable matter in Indian 
corn — that is, the part which is capable 
of being converted into alcohol — amounts 
to nearly 7 0 per cent of the total weight, 
since the unfermentable cellulose and 
pentosans included in carbohydrates do 
not exceed 2 per cent Inasmuch as a 
bushel of Indian corn weighs 56 pounds, 
the total weight of fermentable matter 
therein, in round numbers, is 39 pounds. 
The weight of the alcohol which is pro- 
duced under the best conditions is little 
less than one-half of the fermentable 
matter Therefore the total weight of 
alcohol which would be yielded by a 
bushel of average Indian corn would be, 
in round numbers, about 19 pounds. 
The weight of a gallon of 95 per cent al- 
cohol is nearly 7 pounds. Hence 1 bush- 
el of corn would produce 2 7 gallons. 

If the average price of Indian corn be 
laced, in round numbers, at 40 cents a 
ushel, the cost of the raw material — 
that IS, of the Indian corn — for manu- 
facturing 95 per cent industrial alcohol 
IS about 15 cents a gallon To this must 
be added the cost of manufacture, stor- 
age, etc , which IS perhaps as much more, 
making the estimated actual cost of In- 
dustrie alcohol of 95 per cent strength 
made from Indian corn about 30 cents 
per gallon. If to this be added the 
profits of the manufacturer and dealer, 
it appears that under the conditions cited, 
industrial alcohol, untaxed, should be 
sold for about 40 cents per gallon 

Potatoes — The weight of a bushel of 


potatoes is 60 pounds As the average 
amount of fermentable matter in potatoes 
grown in the United States is 20 per 
cent, the total weight of fermentable 
matter in a bushel of potatoes is 12 
pounds, which vrouid yield approximate- 
ly 6 pounds or 3 6 quarts of alcohol. 

The quantity of starch in American- 
grown potatoes varies from 15 to 20 per 
cent Probably 18 per cent might be 
stated as the general average of tne best 
grades of potatoes 

Under tne microscope the granules of 
potato starch have a distinctive appear- 
ance They appear as egg-shaped bodies 
on which, especially the larger ones, 
various nng-like lines are seen With a 
modified light under certain conditions 
of observation a black cross is developed 
upon the granule. It is not difficult for 
an expert microscopist to distinguish 
potato from other forms of starch by 
this appearance. 

The potato contains very little ma- 
terial which IS capable of fermentation 
aside from starch and sugars 

Although the potato is not sweet to 
the taste in a fresh state, it contains not- 
able quantities of sugar. This sugar is 
lost whenever the potato is used for 
starch-making purposes, but is utilized 
when it is used for the manufacture of 
industrial alcohol. The percentage of 
sugar of all kinds in the potato rarely 
goes above 1 per cent. The average 
quantity is probably not far from 0.35 
per cent, including sugar, reducing 
sugar, and dextrin, all of which are 
soluble in water. In the treatment ^ 
potatoes for starch making, therefore, it 
may be estimated that 0 35 per cent of fer- 
mentable matter is lost in the wash water. 

Average Composition — The average 
composition of potatoes is: 

Water 75.00 per cent 

Starch . 19 87 per cent 

Sugars and dex- j 

trin . . . ,77 per cent t ' 

Fat . . .08 per cent 

Cellulose 33 per cent 

Ash . . 1 00 per cent 

According to Maercker, the sugar con- 
tent, including all forms of sugar, varies 
greatly. Perfectly ripe potatoes contain 
generally no sugar or only a fractional 
per cent. When potatoes are stored 
under unfavorable conditions, large 
quantities of sugar may be developed, 
amounting to as high as 5 per cent 
altogether. In general, it may be stated 
that the content of sugar of all kinds 
will vary from 0.4 per <^nt to 3.4 per 
cent, according to conditions, ; 
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The liberal application of nitrogenous 
fertilizers increases the yield per acre of 
tubers and of starch to a very marked 
extent, although the average percentage 
of starch present is increased very little 

Of all the common root crops, the 
potatoes, including the yam and the 
sweet potato, are the most valuable for 
the production of alcohol, meaning by 
this term that they contain more fer- 
mentable matter per 100 pounds than 
other root crops 

While sugar beets, carrots, and pars- 
nips contain relatively large amounts 
of fermentable matter, these roots could 
not compete with potatoes oven if they 
could all be produced at the same price 
per 100 pounds 

A general review of all the data in- 
dicates that under the most favorable 
circumstances and with potatoes which 
have been grown especially for the purpose 
an average content of fermentable mat- 
ter of about SO per cent may be leason- 
ably expected It is thus seen that 
approximately 10 pounds of industrial 
alcohol can be made from 100 pounds of 
potatoes If 00 pounds be taken as the 
average weight of a bushel of potatoes, 
there arc found therein 12 pounds of 
fermentable matter, from which 0 pounds 
of industrial alcohol can be produced, or 
f of a gallon It has also been shown 
that the amount ol Indian corn neces- 
sary for the production of a gallon of in- 
dustrial alcohol costs not less than 15 
cents From this it is evident that the 
potatoes for alcohol making will have to 
be produced at a cost not to e\cee<l 15 
cents per bushel, before they can com- 
pete with Indian corn for the manufac- 
ture of industrial alcohol, 

Hice , is not used to any great 
extent in this country for making alco- 
hol, but it IS extensively used for this 
purpose in Japan and some other coun- 
tries, and has the largest pcr(‘eniage of 
fermentable matter of all the ccrcuis 
The percentage of fermentable matter m 
rice IS nearly 78, per cent, A bushel of 
rice weighs, unhulled, 45 pounds, hulled, 
56 pounds, and it therefore has about 34 
ana 43 pounds, respectively, of ferment- 
able matter for the unhulled and the 
hulled rice. It is not probable that rice 
will ever be used to any extent in this 
country as a source of industrial alcohol, 
although it is used to a large extent in the 
manufactuie of beverages, as for in- 
stance in beers, which are often made 
partly of nee 

ilj/e.-^Large quantities of alcohol, 
chiefly in the form of alcoholic beverages, 
are manufactured from rye. It is, in 


connection with Indian corn, the prin- 
cipal source of the whiskies maile in the 
United States ^ Rye, however, is not used 
to any extent in this or other countries 
for making industrial alcohol. 

Rye contains almost as much ferment- 
able matter as Indian corn A bushel of 
rye weighs 56 poiimls Wlieat and other 
cereals, not mentione<l above, are not 
used m this countiy to any appreciable 
extent in the manufactuie of alcohol. 

Spelt . — ''riua grain, which is botanic- 
ally a variety of wheat, more closely 
resembles bailey. Under favorable con- 
ditions as much as 73 bushels per acre 
have been reporte<l, and analyses show 
70 per cent of^ fermentable caibohy- 
d rates The weight per bushel k about 
the same as that of oats. It would ap- 
pear^ that this crop might he worthy of 
consi<leration as a profitable source of 
industrial alcohol 

Sugar Beetfi — The sugar beet is often 
used (hreelly as a sour<‘e of alcohol 
Working on a practical scale in France, 
it has been found that fiom 10,430 tons 
of beets there were produced 183,624 
gallons of crude alcohol of 100 per cent 
strength The beets camtain 11 33 per 
cent of supir From 220 pounds of sugar 
15,6 1 gallons of alcohol were produced. 
The weight of pine alcohol obtained is a 
hltlc less than one-half the weight of the 
dry fermentable matter calculated as 
sugar subjected to fermentation. About 
18 gallons of alcohol are produced for 
each ton of sugar beets employed, 

S weet Potatoes — Experiments show 
that as much as 11,000 pounds of sweet 
potatoes can he grown per acre. The 
average yield of sweet potatoes, of counse, 
is very much less On plots to which 
no fertilizer is added the yield is about 
8,000 pounds of sweet potatoes per acre, 
yielding in round numbers 1,900 pounds 
of starch. The quantity of sugar in the 
8,000 pounds is about 350 pounns, which» 
adde<l to the staieh, makes 2,250 pounds 
of fermentable matter per acre This 
will yield 1,125 pounds of industrial 
alcohol of 95 per cent strength, or ap- 
proximately 160 gallons per acre. The 
percentage of starch is maikedly greater 
than in the white or Irish potato. In all 
cases over 20 per cent of starch was ob- 
tained in the Soupi Carolina sweet 
potatoes, and in one instance over 24 per 
cent. As much as 2,000 pounds of starch 
were produced per acre 

In addition to starch, the sweet potato 
contains notable quantities of sugar, 
sometimes as high as 6 per cent being 
present, so that the total fermentable 
matter m the sweet potato may be reck- 
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oned at tlie minimum at 25 per cent A 
bushel of sweet potatoes weighs 55 
pounds, and one-quarter of this is fer- 
mentable matter, or nearly 14 pounds 
This would yield, approximately, 7 
pounds, or a little over 1 gallon of 95 per 
cent alcohol It may be fairly stated, 
therefore, in a general way, that a bushel 
of sweet potatoes will yield 1 gallon of 
industrial alcohol 

Experiments have shown that the 
quantity of starch diminishes and the 
quantity of sugar increases on storing 
Further, it may be stated that in the 
varieties of sweet potatoes which are 
most esteemed for table use there is less 
starch and perhaps more sugar than 
stated above The total quantity of | 
fermentable matter, however, does not 
greatly change, although there is prob- 
ably a slight loss 

Utilization of Waste Material or By- 
Products. — Molasses — The utilization 
of the waste materials from the sugar 
factories and sugar refineries for the pur- 
pose of making alcohol is a well-es- 
tablished industry The use of these 
sources of supply depends, of course, 
upon the cost of the molasses When 
the sugar has been exhausted as fully as 
possible from the molasses the latter 
consists of a saccharine product, contain- 
ing a considerable quantity of unferment- 
able carbohydrate matter, large quan- 
tities of mineral salts, and water In 
molasses of this kind tiiere is probably 
not more than 50 pounds of fermentable 
matter to 100 pounds of the product 
Assuming that a gallon of such molasses 
weighs 11 pounds, it is seen that it con- 
tains 5J pounds of fermentable matter, 
yielding pounds of industrial alcohol 
of 95 per cent strength It requires 
about 3 gallons of such molasses to make 
1 gallon of industrial alcohol. 

When the price of molasses delivered to 
the refineries falls as low as 5 or 6 cents a 
gallon it may be considered a profitable 
source of alcohol 

Wood Pulp and Sawdust — Many at- 
tempts have been made to produce 
alcohol for industrial purposes from 
sawdust, wood pulp, or waste wood 
material. The principle of the mocess 
rests upon the fact that the woody sub- 
stance IS composed of cellulose and 
kindred matters which, under the action 
of dilute acid (preferably sulphuric or 
sulphurous) and heat, with or without 
pressure, undergo hydrolysis and are 
changed into sugars A large part of 
the sugar which is foimed is non- 
fermentable, consisting of a substance 


known as xylose. Another part of the 
sugar produced is dextrose, made from 
the true cellulose which the wood 
contains 

The yield of alcohol in many of the 
experiments which have been made has 
not been very satisfactory. It is claimed, 
however, by some authors that paying 
uantities of alcohol are secured. In 
immonsen’s process for the manu- 
facture of alconol J per cent sulphuric 
acid is employed and from 4 to 5 parts 
of the liquid heated with 1 part of the 
finely comminuted wood for a quarter of 
an hour under a pressure of 9 atmos- 
pheres It is claimed by Simmonsen 
that he obtained a yield of 6 quarts of 
alcohol from 110 pounds of air^dried 
shavings Another process whidli has 
been tried m this and other countries for 
converting comminuted wood into alcohol 
is known as Classen's The comminuted 
wood is heated for 15 minutes in a closed 
apparatus at a temperature of from 248^ 
to 293° F. in the presence of sulphurous 
acid (fumes of burning sulphur) instead 
of sulphuric acid- It is claimed by the 
inventor that he has made as much as 12 
quarts of alcohol from 110 pounds of the 
air-dried shavings There is reason to 
doubt the possibility of securing such 
high yields in actual practice as are 
claimed in the above processes That 
alcohol can be made from sawdust and 
wood shavings is undoubtedly true, but 
whether or not^t can be made profitably 
must be determined by actual manu- 
facturing operations 

Waste Products of Canneries ^ etc , — The 
principal waste materials which may be 
considered in this connection are the 
refuse of wine making, fruit e\aporating, 
and canning industries, especially the 
waste of factories devoted to the can- 
ning of tomatoes and Indian corn In 
addition to this, the waste fruit products 
themselves, which are not utilized at all, 
as, for instance, the imperfect and rotten 
apples, tomatoes, grapes, etc., may be 
favorably considered The quantity of 
waste products vanes greatly in different 
materials 

The quantities of waste material in 
grapes and apples, as shown by Lazenby, 
are as follows About 25 per cent of the 
total -ft eight in grapes, with the exception 
of the T\ild grape, where it is about 60 
per cent; with apples the average per- 
centage of waste was found to be 23-8 
per cent from 25 varieties. This in- 
cluded the waste in the core, skin, and 
the defective apples caused by insects, 
fungi, bruises, etc In general it may be 
said that in the preparation of fruits for 
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preserving purposes about £5 per cent 
of their weight is waste, and tliis, it is 
evident, could be utilised for the manu- 
facture of alcohol If apples be taken 
as a type of fruits, we may assume that 
the waste portions contain 10 per cent of 
fermentable matteis, which, however, is 
perhaps rather a high estimate. Five 
per cent of this miglit be lecovered as 
industrial alcohol Thus, each 100 
pounds of fruit waste m the most favor- 
able circumstances might be c\pceted to 
produce 5 pounds of industrial alcohol 
The quantity of waste which eouid be 
utilized for this purpose would hardly 


established it might be profilable to 
devote them to this purpose. 

Manufacture of Alcohol.— -The three 
principal steps in the manufacture of 
alcohol arc (1) the preparation of the 
mash or wort, (£) the fermentation of the 
mash or wort drawn oh from the mash 
tun, and (3) the distillation of the dilute 
alcohol formed in the beer or wash from 
the fermentation tanks. The prepara- 
tion of the mash includes (1) the treat- 
ment of the material use<l witli hot water 
to form a paste of the staieh or the sugar, 
and (£) the action of the malt or ferment 



Fici 1.— MASH TUN IN 


render it profitable to engage m the 
manufacture A smaller percentage could 
be expected from the waste of the to- 
mato, where the quantity of sugar is 
not so great. In the waste of the sweet- 
corn factory the amount of ferment- 
able matter would depend largely on the 
care with wTiich the gram was removed. 
There is usually a considerable quantity 
of starchy material left on the cobs, and 
this, with the natural sugars which the 
.grown cobs^ contain, might yield quite 
Quantities of fermentable matter. 
|^P[4^piud not be profitable to erect dis- 
simply for the utilization of 
of this kind, but if these wastes 
^SiOtiI4^be .utilized in distilleries already 


AN IRISH DISTILLERY. 


on the paste to convert the starch into 
fermentable siigar. 

Mashing, — Figs. 1 and £ show two 
views of the mashing tun or tank, the 
first figure giving the general appearance, 
and the second a view of the interior of 
the tun, showing the machinery by 
which the stirring is effected and the 
series of pipes for cooling the finished 
product down to the proper tempera- 
ture for the application of the malt. 

The object of the mash tun is to re- 
duce the starch in the ground grain to a 
pasty, gummy mass, in order that the 
ferment of the malt may act upon it 
vigorously and convert it into sugar If 
the mashing be done before the addition 
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Fio. 3 —FERMENTATION TANKS IN AN IRISH DISTILLERY. 
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of the malt the temperature raav be 
raised to that of boiling water If, how- 
ever, the malt be added before the mash- 
ing begins, the temperature should not 
rise much, if any, above 140° F , since 
the fermenting power is retarded an<l 
disturbed at higher temperatures The 
mashing is simply a mcchameal process 
by means of which the starch is reduced 
to a form of paste and the temperature 
maintained at that point which is best 
suited to the conversion of the starch into 
sugar. 

Fermentatxon — The mash, after the 
starch has all been converted into sugar, 
goes into fermenting tanks, which in 
Scotland are called ‘‘wash backs/’ when 
the yeast is added A view of the typical 
wash back is shown m Fig, 3 They 
often have a stirring apparatus, as in- 
dicated m the figure, whereby the con- 
tents can be thoroughly mixed with the 
yeast and kept in motion This^ is not 
necessary after the femientuHion is once 
well established, but it is advisable, 
especially in the eai ly stages, to keep the 
yeast well distributed tliioughout the 
'mass In these tanks the fei mentations 
are^ conducted, the temperature being 
varied according to the nature of the 
product to be made For industrial 
alcohol the sole purpose should be to 
aecure the largest possible percentage of 
alcohol without reterence to its palatable 
properties. 

An organism belonging to the vege- 
table family and to which the name 
“yeast” has been given is the active 
agent m fermentation ^ The oigamsm 
itself does not take a direct part in the 
process, but it secretes another ferment 
of an unorganized eharacter known as 
an “enzym” or a “diastase.” This en- 
zym has the property, under proper 
conditions of tood, tcmpeialure, and 
dilution, of acting upon sugar and con- 
verting it into alcohol and carbonic acid. 
Anyone who has ever seen a fermenting 
vat in full operation and noticed the 
violent boiling or ebullition of the liquor, 
can understand how rapidly the gas 
“carbon dioxide” or “carbonic acid,” as 
it is usually called, may be formed, as it 
is the escape of this gas which gives the 
appearance to the tank of being in a 
Molent stale of ebullition The yeast 
which produces the fermentation belongs 
to the same general family as the ordi- 
nary yeast v hieli is used in the leavening 
of bread. The leavening of bread under 
the action of yeast is due to the conver- 
,^ion of the sugar in the dough into 
alcohol and carbon dioxide or carbonic 
acid. The gas thus formed becomes 


entangled in the particles of the gluten, 
and these expanding cause the whole 
mass to swell or “rise,” as it is commonly 
expressed vSlareh cannot be directly 
feunentc<l, but must be first converted 
into sugar, eithei by the action of a 
chemical like an aeul, or a ferment or 
enzyrn, known as diastase, which is one 
of the abundant constituents of malt, 
especially of barley malt. In the prep- 
aration of a <*eical, for instance, for 
lei mentation, it is properly softened and 
ground, and then usually heated with 
water to the boiling point or above m 
Older that the starch may be diffused 
througliout the water After cooling, it is 
treated with barley malt, the diastase of 
which acts vigorously upon the starch, 
converting it into a form of sugar, 
namely, maltose, which lends itself 
readily to the activities of the yeast fer- 
mentation (Fig. 4 ) 



Fig. 4 —YEAST FROM BEER SEDIMENT SHOWING 
BUDDING ( X 1270) 


When ordinary sugar ^ (cane su^ar, 
beet sugar, and sucrose) is subjectea to 
fermentation it is necessary that the 
yeast, which also exeits an activity 
similar to that of malt, should first con- 
vert the cane sugar into invert sugar 
(eoual mixtures of dextrose and levulose) 
betore the alcoholic fermentation is set 
up The cane sugar is also easily in- 
verted by heating with an acid 

When different kinds of sugars and 
starches are fermented foi the purpose of 
making a beverage it is important that 
the temperature of fermentation be care- 
fully controlled, since the character of 
the pioduct depends largely upon the 
temperature at which the fermentation 
takes place. On the contrary, when in- 
dustrial alcohol is made, the sole object 
IS to get as large a yield as possible, and 
for this reason tliat temperature should 
be employed which produces the most 
alcohol and the least by-products, ir- 
respective of the flavor or character of the 
product made. Also, m the making of 
alcoholic beverages, it is important that 
the malt be of the very best quality m 



SPIRIT 


677 


order that the resulting product may 
have the proper ^avor. In the produc- 
tion of alcohol for industrial purposes 
this IS of no consequence, and the sole 
purpose here should be to produce the 
largest possible yield For this reason 
there is no objection to the use of acids 
for converting the starch, cane sugar, 
and cellulose into fermentable sugars 
Therefore, the heating of the raw ma- 
terials under pressure with dilute acids 
in order to procure the largest quantity 
of sugar is a perfectly legitimate method 
of procedure in the manufacture of in- 
dustrial alcohols 

Sugars and starches are usually asso- 
ciated in nature with another variety of 
carbohydrates known as cellulose, and 
this cellulose itself, when acted upon by 
an acid, is converted very largely into 
sugars, which, on fermentation, yield 
alcohol For industrial purposes, the 
alcohol produced in this manner is just 
as valuaole as that made from sugar and 
starch Whether the diastatic method 
of converting the starch and sugar into 
fermentable sugars be used, or the acid 
method, is simply a question of economy 
and yield On the other hand, when 
alcoholic beverages are to be made, those 
processes must be employed, irrespective 
of the magnitude of me yield, which give 
the finest and best flavors to the products 
Distillation — The object of distilla- 
tion IS to separate the alcohol which has 
been formed from the non-volatile sub- 
stances with which it is mixed A typical 
form of distilling apparatus for the con- 
centration of the dilute alcohol which is 
formed in the beer or wash from^ the fer- 
mentation tanks, is represented in Fig 5 
This apparatus is of the continuous 
type common to Europe and America 
It consists of a “beer still” provided with 
a number of chambers fitted with per- 
forated plates and suitable overflow pipes. 
It is operated as follows. 

The syrup and alcohol are pumped 
into the top of the beer still through a 
pipe (?; the tank G may also be placed 
above the center of the still and the con- 
tents allowed to flow into the still by 
gravity, steam is admitted through an 
open pipe into the kettle A at the bottom 
of the column or is produced by heating 
the spent liquor by means of a coil. The 
steam ascend') through the perforation^ 
in the plates, becoming richer and richer 
in alcohol as it passes through each lay- 
er of liquor, while the latter gradually 
descends by means of the overflow pipes 
to the bottom of the column B and finally 
reaches the kettle completely exhausted 
of alcohol, whence it is removed by 


means of a pump connected with the 
pipe line H On reaching the top of the 
beer still B the vapors of the alcohol and 
the steam continue to rise and pass into 
the alcohol column C This column is 
also divided into chambers, but by solid 
instead of perforated plates, as shown at 



Fig 5 —CONTINUOUS DISTILLING APPARATUS- 

K, Each chamber is provided with a 
return or overflow pipe and an opening 
through which the vapors ascend. In 
the alcohol column the vapors are so 
directed as to pass through a layer of 
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liquid more or less rich in alcohol which 
iH rctaineii by the plate separating the 
compartmentis* An excess of liquids in 
these compartments overflows through 
the down pipes, gradually works its way 
into the beer still, and thence to Ihc 
kettle. On reaching the top of the eol- 
nmn the vapors, which have now be- 
come quite iieh m alcohol, aie passed 
into a coil provided with an outli t at the 
lowest part of each bend These outlets 
lead into the return pipe which con- 
nects with the top chambei of the alcohol 
column This cod is tc'chnically leimcd 
the “goose” and is immersed in a tank 
called the “goose tub ” A suitable ar- 
rangement is provided for controlling 
the temperatuie of the water in the tul) 
by means of outlet and inlet water pq>es 
When the still is in <>per<ition the temper- 
ature of ila* “goose” IS legulated accord- 
ing to the required density of the alco- 
hol The object of the “goose” is the 
return to the column of all low \)roduels 
which cx)ndense at a tenqieraturc be- 
low the boding point of ethyl alcohol 
of the desired strength On leaving th<‘ 
“goose” the vapors enter a condenser /<J, 
whence the litpud alcohol is eonduoted 
into a separator F This siqiarator con- 
sists sirnplj of a glass box provided with 
a cylinder through which a current of 
alcohol IS instantly flowing An alcohol 
spindle is inserted in this cylinder and 
shows the density of the spirit at all 
times A pipe, with a funnel-shaped 
opening at its upper extremity, connects 
with the pipe leading from the condens- 
er and gives vent to any objectionable 
fumes The separator is connected by 
means of a pipe with the alcohol storage 
tank. The pipe O is for emptying tlie 
upper chambers when necessary The 
valves communicating by means of a 
small pine with a condenser are for 
testing tne vapors in the lower chambers 
for alcohol. 

Substances Used for Denaturing 
Alcohol —The pioctss of icndermg fd- 
cohol unsuitable for chmkimr is ctdled 
“denaturing,” and consists, essentially, in 
adding to the alcohol a substance soluble 
therein of a bad taste or odor, or both, 
of an intensity which would render it im- 
possible or impracticable to use the mix- 
ture as a drink Among the denatining 
substances which have been proposed are 
. the following; 

■ Gum shellac (with or without the ad- 
*;Stion of camphor, turpentine, wood 
' apirit, etc), colophonium, copal rosin, 
Manda gum, camplior, turpentine, acetic 
acetic ether, ethylic ether, methyl 


alcohol (wood alcohol), pyridine, acetone, 
methyl acetate, methyl violet, methylene 
blue, amlmc blue, edsin, fluoiescein, 
naphthaleius castoi oil, heii/ane, carbolic 
acid, caustic soda, musk, annual oils. 
et< 

Methyl (wood) alcohol and benzine 
aic the denaturing agents authorized m 
the United States, m Ihc following pro- 
poi lions; To lOO parts, by volume of 
ethyl alcohol (not less tlian 90 per cent 
strength) add 10 paits of approved 
methyl (wood) alcohol and of 1 part 
of approved benzine. wSuch" alcohol is 
clnss(‘d as completely denatured Foimu- 
las tor special dcnaturation may be sub- 
mitted for approval by manufactuiers 
to the Commissioner of Internal Rev- 
enue, who will determine whether they 
may be used or not, <md only one spe- 
cial denaiurant will be authorized for the 
s<uue (‘lass of industries unless it shall 
be shown that there is good leason for 
additional special denatiirants Not leas 
than 300 wine gallons can be withdiawn 
from a bondeil warehouse at one time 
foi denatunng purposes 

Spirit. — Proof spirit is a term used by 
the uwenue department m assessing the 
tax on alcohohe li(piors It means a 
lupud m whi<‘h there is 50 per cent (by 
volume) of absolute alcohol As it is ^ 
the actual alcoliol m the whisky, brandy, 
dilute alcoliol, etc., whicdi is taxed, and as 
this vanes so widely, it is necessary that 
the actual wine gallons be converted into 
jiroof gallons before the tax rate can be 
fixed. A sample that is half alcohol 
and half water (let us say for conven- 
ience) IS “100 proof.” A sample that is 
% alcohol and y^ water is 150 proof, and 
the tax on every gallon of it is lyi times 
thei regular government rate per proof 
gallon. Absolute alcohol is 200 proof 
and has to pay a double tax 

The legal deflndion of proof spirit is, 
“that alcohohe liquor which contains 
one-half its volume of alcohol of a spe- 
cific gravity of 0 7939 at 00° F.” 

SPONGES: 

Bleaching Sponges. — I. — Soak in 
dilute hydrochloric acid to remove the 
lime, then wash in water, and place for 
10 minutes in a 2 per cent solution of 
potassium permanganate The brown 
color on removal from this solution is 
clue to the deposition of manganous 
oxide, and this may be removed by steej^ 
ing for a few minutes in very dilute sul- 
phuric ac|d. As soon as the sponges 
appear white, they are washed out in 
water to remove the acid. 
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surgical operations or for other purposes, 
should first be washed in warm water, to ' 
every quart of which 20 drops of liquor 
of soda have been added, afterwards 
washed in pure water, wrung or pressed 
out and put into a jar of bromine water, 
where it is left until bleached Bleaching 
is accelerated by exposing the vessd 
containing the bromine water to the 
direct rays of the sun When the sponge 
is bleached it is removed from the bro- 
mine water, and put for a few minutes m 
the water containing soda lye Finally 
it IS rinsed in running water until the 
odor of bromine disappears It should 
be dried as rapidly as possible by hang- 
ing it in the direct sunlight i 

Sterilization of Sponges. — I — Allow 
the sponges to lie for 24 hours in an 8 
per cent hydrochloric acid solution, to 
eliminate lime and coarse impurities; 
wash in clean water, and place the 
sponges in a solution of caustic potash, 
10 parts; tannin, 10 parts, and water, 
1,000 parts. After they have been sat- 
urated for 5 to 20 minutes with this 
liquid, they are washed out m steril- 
ized water or a solution of carbolic acid 
or corrosive sublimate, until they have 
entirely lost the brown coloring acquired 
by the treatment with tannin. The 
sponges thus sterilized are kept in a 2 per 
cent or 15 per cent carbolic solution. 

Sponge Window Display. — Soak a large 
iece of coarse sponge in water, squeeze 
alf dry, then sprinkle in the openings 
red clover seed, millet, barley, lawn grass, 
oats, rice, etc. Hang this in the window, 
where the sun shines a portion of the day, 
and sprinkle lightly with water daily. It 
will soon form a mass^ of living green 
vegetation very refreshing to the eyes 
Wnile the windows are kept warm this 
may be done at any season The seeds 
used may be variea, according to fancy. 

SPONGES AS FILTERS: 

See Filters. 

SPONGE CLEAimRS: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

SPONGE-TRICK, BURNING: 

See Pyrotechnics. 

SPOT ERADICATORS: 

See Cleaning Preparations and Meth- 
ods and Soaps. 

SPOT GILDING: 

See Plating. 

SPRAY SOLUTION: 

See Balsams. , 


SPEARMINT CORDIAL: 

See Wines and Liquors. 

SPRAIN WASHES: 

See Veterinary Formulas. 

SPRING CLEANUTG: 

See Cleaning Preparations and Meth- 
ods. 

SPRING HARDENING: 

See Steel 

SPRINGS OF WATCHES: 

See Watchmakers^ Formulas. 

SPRUCE BEER: 

See Beverages. 

STAIN REMOVERS: 

See Cleamng Preparations and Meth- 
ods. 

STAINS: 

See Paints, Varnishes and Wood 
Stains 

STAINS FOR LACQUERS: 

See Lacquers 


stamping 

(See also Dyes ) 

Stamping Colors for Use widi Rubber 
Stamps. — Blue: 0 3 parts of water-blue 
1 B, 1 5 parts of dextrin, 1 5 parts of dis- 
tilled water Dissolve the aniline dye t 
and the dextrin in the distilled water^ 
over a water bath, and add 7 parts of 
refined glycerine, 28° Be. 

Other colors may be made according ^ 
to the same formula, substituting the ^ 
following quantities of dyes for the 
water-blue. Methyl violet 3 B, 0 02 parts; 
diamond fuchsine I, 0 02 parts; anilme , 
green D, 0 04 parts; vesuvine B, 
parts; phenol black, 0 03 parts. Olea^, 
nous colors are mostly used for metauic ^ 
stamps, but glycerine colors can be us^ 
in case of necessity. ^ / 

Oleaginous Stamping Colors. — ^Mix OB ^ ’ 
part'> of iiidigo, ground fine with 2.5 pails 
of Imseed-oil varnish, and 0-5 parts o# 
olein Add 2 parts of castor o2 and ^ ’ i 
parts of linseed oil For other colors accord’ - J 
fng to the same formula, use the t 

quantities* Cinnabar, 2i parts; v^digrip*^ : 
2i parts, lampblack, 1.2 parts; ofi-:jsolubig^^ ; 
amhne blue A, 0 35 parts, oa-soliib|et | 
aniline scarlet B, 0 3 parts; aniline ^ 

(oil-soluble), 0 45 parts; oil-solubieaag^^^t I 
black L, 0 6 parts. -ZkKil 

Stamping Liquids and Rowdecs. — 
solve 1 drachm each of ^osi^ 
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in 4 fluidotinces of benzine and with a 
little of this liquid triturate i drachm of 
Prussian blue and finally mix: thoroughly 
with the remainder 

Ultramarine, to which has been added 
a small proportion of powdered rosin, is 
generally used for stamping embroidery 
patterns on white goods The powder 
IS dusted through the perforated pattern, 
which IS then covered with a papei and a 
hot iron passed over it to melt the rosin 
and cause the powder to adhere to the 
doth The following are said to be ex- 
cellent powders: 

I — ^White* — One part each of rosin, 
copal, damar, mastic, sandarac, borax, 
and bronze powder, and ^ parts white 
lead 

II — Black — Equal parts of losin, dam- 
ar, copal, sandarac, Prussian blue, ivory 
black, and bronze powder 

III — Blue. — Equal parts of rosin, 
damar, copal, sandarac, Prussian blue, 
ultramarine, and bronze powder 

In all these powders the gums are first 
to be thoroughly trituiated and mixed by 
passing through a sieve, and the other 
ingredients carefully added Other colors 
may be made by using chrome yellow, 
burnt or raw sienna, raw or burnt umber, 
Vandyke brown, etc. For stamping fab- 
rics liable to be injured by heat, the 
stamping is done by moistening a suitable 
powder with alcohol and using it like a 
stencil ink. 

Stamping Powder for Embroideries. — 
^‘Stamping powders” used for outlining 
embroidery patterns are made by mixing 
a little finely powdered rosin with a suit- 
able pigment. After dusting the powder 
through the perforated pattern it is fixed 
on the fabric by laying over it a piece of 
paper and then passing a hot iron care- 
fully over the paper. By this means the 
rosin is melted and the mixture adheres 
Wlien white goods are to be “stamped,” 
ultramarine is commonly used as the 
pigment; for dark goods, zinc white may 
oe substituted. Especial care should be 
taken to avoid lead compounds and other 
poisonous pigments, as they may do 
mischief by dusting off. On velvets or 
other materials likely to be injured by 
heat, stamping is said to be done by 
moistening a suitable powder with alco- 
hol and using it as stencil paint. A 
small addition of rosinous matter would 
seem required here also* 

starch 

Black Starch — Add to the starch a 
certain amount of logwobd extract be- 


fore the starch mixture is boiled The 
quantity varies aceoiding to the depth 
ot the black and the amount of starch 
A small quantity of potassium bichro- 
mate dissolved in hot water is used to 
bring out the proper shade of black In 
place of bichromate, black iron liquor 
may be used This comes ready pre- 
pared 

Starch Gloss — T — Melt pounds 
of the best paraffine wax over a slow fire 
When liquefied remove from the fire to 
stir in 100 drops of oil of citronella 
Place sevcial new pie tins on a level 
table, coat them slightly with sweet oil, 
and pour about G tablespoonfuls of the 
melted paraffine wax into each tin The 
pan may be floated in water sufficiently 
to permit the mixture to be cut or 
stamped out with a tm cutter into small 
cakes about the size of a peppermint 
lozenge Two of these cakes added to 
each pint of starch will cause the smooth- 
ing iron to impart the finest possible 
finish to muslin or linen, besides perfum- 
ing the clothes 

II —-Gum arabic, pow- 
dered 3 parts 

Spermaceti wax . 6 parts 

Borax, powdered 4 parts 

White cornstarch 8 parts 

All these are to be intimately mixed in 
the powder form by sifting through a 
sieve several times. As the wax is in a 
solid form and does not readily become 
reduced to powder by pounding in a mor- 
tar, the best method of reducing it to 
such a condition is to put the wax into a 
bottle with some sulphuric or rectified 
ether and then allow the fluid to evap- 
orate, After it has dissolved the wax, 
as the evaporation proceeds, the wax will 
be deposited again m the solid form, but 
in fine thin flakes, which will easily 
break down to a powder form when 
rubbed up with the other ingredients in 
a cold mortar. Pack in paper or in 
cardboard boxes To use, 4 teaspoon- 
fuls per pound of dry starch are to be 
added to all dry starch, and then the ^ 
starch made in the usual way as boiled 
starch. 

Refining of Potato Starch.— A suit- 
able quantity of chloride of lime, fluc- 
tuating according to its quality between 
J to 1 part per 100 parts of statch, is 
made with little water into a thick paste. 
To this paste add gradually with con- 
stant stirring 10 to 16 times the quantity 
1 of water, and filter. 

! The filtrate is now added to the starch 
j stirred up with water; i part of ordinary 



STARCH— STEEL 


681 


hydrochloric acid of 20® Be previously 
diluted with four times the quantity of^ 
water is mixed in, for every part of 
chloride of lime, the whole is stirred 
thoroughly, and the starch allowed to 
stand 

When the starch has settled, the 
supernatant water is let oft and the starch 
IS washed with fresh water until all odor | 
of chlorine has entirely disappeared i 
The starch now obtained is the resulting j 
final product 

If the starch thus treated is to be 
worked up into dextrin, it is treated in 
the usual manner with hydrochloric acid 
or nitric acid and will then furnish a dex- 
trin perfectly free from taste and smell 

In case the starch is to be turned into 
^‘soluble’’ starch proceed as usual, in a 
similar manner as m the production of 
dextrin, with the single difference that 
the starch treated with hydrochloric or 
nitric acid remains exposed to a temper- 
ature of 212° F , only until a test with 
tincture of iodine gives a bluish-violet 
reaction The soluble starch thus pro- 
duced, which IS clearly soluble in boiling 
water, is odorless and tasteless 

Starch Powder. — Finely powdered 
starch is a very desirable absorbent, ac- 
cording to Snively, who says that for 
toilet preparations it is usually scented 
by a little otto or sachet powder. Frangi- 
panm powder, used in the proportion of 
1 part to 30 of the starch, he adds, gives 
a satisfactory odor. 

STARCHES: 

See Laundry Preparations. 

STARCH IN JELLY, TESTS FOR: 

See Foods 

STARCH PA^E: 

See Adhesives 

STATUE CLEARING: 

See Cleaning Preparations and Meth- 
ods 

STATUETTES, CLEARING OF; 

See Plaster. 

STATUETTES OF LIPOWITZ METAL: 

See Alloys. 

steel 

(See also Iron and Metals.) 
ANNEALING STEEL; 

See also Hardening Steel and Temper- 
ing Steel. 

This wort requires the use of sub- 
stances which yield their carbon readily 
and quickly to the tools on contact at 
a hi^ temperature. Experience has 


shown that the best results are obtained 
by the use of yellow blood-lye salt (yel- 
low prussiate of potash), which, when 
brought m contact with the tool at a 
cherry-red heat, becomes fluid, and in 
this condition has a strong cementing 
effect The annealing process is as fol- 
lows The tool IS heated to a cherry red 
and the blood-lye salt sprinkled over the 
surface hich is to be annealed A fine 
sieve should be used, to secure an even 
distribution of the substance. The tool 
is then put back into the fire, heated to 
the proper temperature for tempering, 
and tempered If it is desired to give a 
higher or more thorough tempering to 
iron or soft steel, the annealing process is 
repeated 2 or 3 times The surface of 
the tool must, of course, be entirely free 
from scale Small tools to which it is 
desired to impart a considerable degree 
of hardness by annealing with blood-lye 
salt are tempered as foUows Blood-lye 
salt IS melted m an iron vessel over a 
moderate fire, and the tool, heated to a 
brown-red heat, placed in the melted 
salt, where it is allowed to remain for 
about 15 minutes. It is then heated to 
the hardening temperature and hardened 
A similar but milaer effect is produced in 
small, thin tools by making them re- 
peatedly red hot, immersing tnem slowly 
in oil or grease, reheating them, and 
finally tempering them in water. To in- 
crease the effect, soot or powdered char- 
coal IS added to the oil or grease (tram 
oil) till a thick paste is formed, into 
which the red-hot tool is plunged. By 
this means the tool is covered with a thick, 
not very combustible, coating, which 
produces a powerful cementation at the 
next heating. By mixing flour, yellow 
blood-lye s^t, saltpeter, norn shavings, 
or ground hoofs, grease, and wax, a 
paste is formed 'which serves the same 
purpose. A choice may be made of any 
of the preparations sold as a “hardening 
paste”; they are all more or less of the 
same composition Tnis is a sample: 
Melt 500 grains of wax, 500 grams tal- 
low, 100 grains rosin, add a mixture of 
leather-coal, horn shavings, and ground 
hoofs in equal parts till a paste is formed, 
then add 10 grams saltpeter and 50 to 
100 grains powdered yellow blood-lye 
salt, and stir well. The tools are put 
into this paste while red hot, allowed to 
cool in it, then reheated and tempered. 

More steel is injured, and sometimes 
spoiled, by over-annealing than in any 
other way. Steel heated too hot in 
nealing "will shrink badly when being 
hardened; besides, it takes the life out of 
it. It should never be heated aboye a 
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low cherry red, and it should be a lower 
heat than it is when being hardened It 
should be hcaicd slowly and given a 
uniform heat all over and through the 
piece 

This is difhcult to do in long bars and 
in an ordinary furnace ^ The best way 
to heat a piece of steel, either for anneal- 
ing or hardening, is in red-hot, pure lead. 
By this method it is done uniformly, and 
one can see the color all the time Some 
heating for annealing is done in this way: 
Simply cover up the piece in sawdust, 
and let it cool there, and good results will 
be obtained. 

Good screw threads cannot be cut in 
steel that is too soft. Soft annealing 
produces a much gi cater shrinkage and 
spoils the lead of the thread. 

This mixture protects the appearance 
of polished or matted steel objects on 
heating to redness: Mix 1 part of white 
soap, 6 parts of chemically pure boracic 
acia, and 4 parts of phosphate of soda, 
after pulverizing, and niaKe with water 
into a paste. For use, apply this to the 
article before the annealing. 

COLORING STEEL: 

Black. — I — Oil or wax may be em- 
ployed on hard steel tools; with both 
methods the tool loses more or less of its 
hardness and the blacking process there- 
fore IS suited only for tools which are 
used for working wood or at least need 
not be very hard, at any rate not for 
tools which are empl<^ed for working 
steel or cast iron. The ^ handsomest 
glossv black color is obtained by first 
polishing the tool neatly again after it 
has been hardened in water, next causing 
It to assume on a grate or a hot plate the 
necessary tempering coloi, yellow, vio- 
let blue, etc , then dipping it in molten, 
not too hot, yellow wax and burninff off 
the adhering wax, after withdrawal, at 
a fire, without, however, further heating 
the tool. Finally dip the tool again into 
the wax and repeat tlic burning off at the 
flame until the shade is a nice lustrous 
black, whereupon the tool may be 
cooled off in water. The wax is sup- 
posed to impart greater toughness to the 
tool. It IS advisable for all tools to have 
a trough of fat ready, which has been 
heated to the necessary tempering de- 
gree, and the tools after hardening in 
water are suspended m the fat until they 
have acquired the temperature of the fat 
bath When the parts are taken out and 
, slowly allowed to cool, they will be a 
nice, but not lustrous, black. 

II — The following has been suggested 
either steel or iron: 


Bismuth chloride 1 part 

Mercury bichloride , ^ parts 

Copper chloride 1 part 

Hydrochloric acid 6 parts 

Alcohol 5 parts 

Water suflicicnt to make 64 parts 

Mix As in all such processes a great 
deal depends upon having the article to 
be treated absolutely clean and free from 
grease. Unless this is the case uniform 
results are impossible The liquid may 
be applied with a swab, or a brush, but 
if the object is small enough to dip into 
the liquid better results may thus be 
obtained than in any other way The 
covering thus put on is said to be very 
lasting, and a sure protection against 
oxidation. 

Blue. — 1 — Heat an iron bar to redness 
and lay it on a receptacle filled with 
water On this bar place the objects to 
be blued, with the polished side up As 
soon as the article has acquired the 
desired color cause it to fall quickly into 
the water The pieces to be blued must 
always previously bo polished with pum- 
ice Slone or fine emery. 

II — For screws: Take an old watch 
barrel and drill as many holes into the 
head of it as the number of screws to be 
blued. Fill it about one-fourth full of 
biass or iron filings, put m the head, 
and then fit a wire long enough to bend 
over for a handle, into the arbor holes — 
head of the barrel upward Brighten 
the heads of the screws, set them, point 
downward, into the holes already drilled, 
and expose the bottom of the barrel to 
the lamp until the screws assume the 
color you wish. 

III. — To blue gun-barrels, etc., dis- 
solve 2 parts of crystallized chloride of 
iron; ^ parts solid chloride of antimony, 

1 part gallic acid m 4 or 5 parts of water, 
apply with a small sponge, and let dry in 
the air. Eepeat this two or three times, 
then wash with water, and dry. Rub 
with boiled linseed oil to deepen the 
shade. Repeat this until satisfied with ^ 
the result. 

IV — The bluing of gun barrels is 
effected by heating evenly m a muffle 
until the desired blue color is raised, the , 
barrel being first made clean and bright 
with emery^ cloth, leaving no marks of 

f rease or dirt upon the metal when the ' 
luing takes place, and then allow to* 
cool in the air. It requires considerable 
experience to obtain an even clear blue- 

Brown.^ — I. — The following recipe for j 
browning is from the United States Ow| 
nance Manual: Spirits of wine, 
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ounces; tincture of iron, IJ ounces, cor^ 
rosive sublimate, ounces; sweet 

spirits of niter, ounces, blue vitriol, 1 
ounce, nitric acid, I ounce. Mix and 
dissolve in 1 quart of warm water and 
keep in a glass jar Clean the barrel well 
with caustic soda water to remove grease 
or oil Then clean the surface of all 
stains and marks with emery paper or 
cloth, so as to produce an even, bright 
surface for the acid to act upon, and one 
without finger marks Stop the bore 
and vent with wmoden plugs Then ap- 
ply the mixture to every part with a 
sponge or rag, and expose to the air for 
24 hours, when the loose rust should be 
rubbed off with a steel scratch brush 
Use the mixture and the scratch brush 
twice, and moie if necessary, and finally 
wash in boiling water, dry quickly, and 
wipe with linseed oil or varnish with 
shellac 

II — Apply four coats of the following 
solution, allowing each several hours to 
dry Brush after each coat if necessary. 
After the last coat is dry, rub down hard. 

Sulphate of copper 1 ounce 

Sweet spirits of niter 1 ounce 

Distilled water 1 pint 

Niello. — This IS a brightly polished 
metal, which is provided with a black or 
blue-black foundation by heating, is cov- 
ered with a design by the use of a suitable 
matrix and then treated with hydro- 
chloric acid in such a manner that only 
the black ground is attacked, the metal 
underneath remaining untouched. Next, 
the acid is rinsed off and the reserve is 
removed with suitable solvents^ The 
parts of the metal bared by the acid may 
also be provided with a galvamc coating 
of silver or other metal, 

' Another method is to plunge the articles 
for a few minutes into a solution of ox- 
alic acid and to clean them by passing 
them through alcohol. In this way the 
polish can even be brought back with- 
out the use of rouge or dia man tine 

Whitemng or Blanching. — If dissatis- 
fied with the color acquired in tempering, 
dip the article into an acid bath, which 
whitens it, after which the bluing opera- 
tion is repeated This method is of great 
service, but it is important to remember 
always thoroughly to wash after the use 
of acid and then allow the object to re- 
main for a few minutes in alcohol. Sul- 
phuric acid does not whiten well, often 
leaving dark shades on the surface. Hy- 
drochloric acid gives better results. Smali 
pieces of steel are also whitened with a 
piece of pith moistened with dilute sul- 


phuric acid, else the fine steel work, such 
as a watch hand, is fixed with lacquer on 
a plate and whitened by means of pith 
and polishing rouge, or a small stiff brush 
is charged with the same material It is 
then detached by heating and cleaned in 
hot alcohol 

TEMPERING STEEL. 

The best temperature at which to 
quench in the tempering of tool steel is 
the one just above the transformation 
point of the steel, and this temperature 
may be accurately determined in the fol- 
lowing manner, without the use of a 
pyrometer. The pieces of steel are in- 
troduced successively at equal intervals 
of time into a muffle heated to a temper- 
ature a little above the transformation 
point of the steel. If, after a certain 
time, the pieces be taken out in the re- 
verse order they will at first show pro- 
gressively increasing degrees of brightness, 
these pieces being at the transformation- 
point When this point is passed the 
pieces again rapidly acquire a brightness 
superior to that of their neighbors, and 
should then be immediately quenched 

I — Heat red hot and dip in an un- 
uent made of mercury and the fat of 
aeon This produces a remarkable 
degree of hardness and the steel pre- 
serves Its tenacity and an elasticity 
which cannot be obtained by other means. 

II — Heat to the red white and thrust 
quickly mto a stick of sealing wax. 
Leave it a second, and then change^ it to 
another place, and so continue until 
metal is too cool to penetrate the wa.x. 
To pierce with drills hardened m this way, 
moisten them with essence of turpentm^^ 

To Temper Small Coil Springs and 
Tools. — To tempei small coil springs in 
a furnace burning wood the springs are 
exposed to the heat of the flame and are 
quenched in a composition of the follow- 
ing preparation To a barrel of fish. oil, 
10 quarts of rosin and 12 quarts of tallow 
are added. If the springs tempered in 
this mixture break, more tallow is added, 
but if the break indicates brittleness of 
the steel rather than excessive hardness, 
a ball of yellow beeswax about 6 inches 
in diameter is added The springs are 
drawn to a reddish purple oy being 
placed on a frame having horizontally 
radiating arms like a star which is 
mounted on the end of a vertical rod. 
The springs are laid on the star and are 
lowered into a pot of melted lead,^ being 
held there for such time as is required to 
draw to the desired color 

It is well known that the addition of 
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certain soluble substances powerfully 
affects the action of tempering water 
This action is strengthened if the heat- 
conducting power of the water is raised 
by means of these substances, it is re- 
tarded if this power IS reduced, or the 
boiling point substantially lowered The 
substance most frequently used for the 
purpose of increasing the heat-conduct- 
ing power of tempering water is common 
salt This is dissolved in varying pro- 
ortions of weight, a saturated solution 
eing generally used as a quenching 
mixture. The use of this solution is 
always advisable when tools of coxn- 
pheated shape, for which a considerable 
clegree of hardness is necessary, are to be 
tempered in large quantities or in fre- 
uent succession In using these cooling 
uids, care must be taken that a suffi- 
cient quantity is added to the water to 
prevent any great rise of temperature 
when the tempering process is pro- 
tracted For this reason the largest 
possible vessels should be used, wide and 
shallow, rather than narrow and deep, 
vessels being selected Carbonate of soda 
and sal ammoniac do not increase the 
tempering action to the same extent as 
common salt, and are therefore not so 
frequently employed, though they form 
excellent additions to tempering water m 
certain cases. Tools of very complicated 
construction, such as fraises, where the 
danger of fracture of superficial parts 
has always to be kept in^ view, can with 
advantage be tempered in a solution of 
soda or sal ammoniac Acids increase 
the action of tempering water consider- 
ably, and to a far gi eater extent than 
common salt They are added m quan- 
tities up to 2 per cent, and frequent- 
ly in combination with salts Organ- 
ic acids (e g , acetic or citric) have a 
milder action than mineral acids (e g , 
hydrochloric, nitric, or sulphuric) Acid- 
ulous water is employed in tempering 
tools for which the utmost degree of 
hardness is necessary, such as instru- 
ments for cutting exceptionally hard ob- 

i ects, or when a sufficiently hard surface 
las to be given to a kind of steel not 
capable of much hardening. Alcohol 
lowers the boiling point of water, and 
causes so vigorous an evaporation when 
the water comes in contact with the red- 
hot metal, that the tempering is greatly 
retarded (m proportion to the amount of 
aicohol 111 the mixture). Water con- 
taining a large quantity of alcohol will 
not temper Soap and soap suds will 
hot temper steel, this property is made 
u^e of m the rapid cooling of steel for 
wliich a great degree of hardness is not 


^desirable When certain parts of com- 
pletely tempered steel have to be rendered 
soft, these parts arc heated to a red heat 
and then cooled in soap suds This is 
done with the tan^s of files, knives, 
swords, saws, etc Soluble oiganic sub- 
stances retard the tempeiing process m 
proportion to the quantity used, and 
thus lessen the effect of pure water. 
Such substances (e g , milk, sour beer, 
etc ) are employed only to a limited 
extent 

To Caseharden Locally — In case- 
hardening certain articles it is sometiinf^s 
necessary, or desiiable, to leave spots ur 
sections in the oxiginal soft imcarbonized 
condition while the remainder is carbon- 
ized and hardened This may be ef- 
fected by first covering the paits to be 
hardened with a protecting coat of japan, 
and allowing it to dry. Then put the 
piece in an electroplating bath and de- 
posit a heavy coat of nickel over the 
parts not protected by the japan The 
piece thus piepared 'may be treated in 
the usual mannci m casehardening 
The coat of nickel prevents the metal 
beneath being carbonized, so it does not 
harden when dipped in the bath 

A plating of copper answers the same 
purpose as nickel and is often used A 
simpler plan, where the shape of the 
piece permits, is to protect it from the 
action of the carbonizing material with 
an iron pipe or plate closely fitted or 
luted wutn clay Another scheme is to 
machine the parts wanted soft after 
carbonizing but before hardening By 
this procedure the carbonized material is 
removed where the metal is desired soft, 
and when heated and dipped these parts 
do not harden. 

To Harden a Hammer. — To avoid the 
danger of “checking” a hammer at the 
eye, heat the hammer to a good uniform 
hardening heat and then dip the small 
end almost up to the eye and cool as 
Quickly as possible by moving about in 
the hardening bath; then dip the large 
end To harden a hammer successfully 
by this method one must work quickly 
and cool the end dipped first enough to 
harden before the heat is lost on the 
other end Draw the temper from the 
heat left about the eye The result is a 
hammer hard only where it should be 
and free from “checks ” 

‘ Hardening Steel Wire. — Pass the steel 
wire throu^ a lead bath heated to a 
temperature of 1,200° to 1,500° F* after it 
has previously been coated with a paste 
of chalk, so as to prevent the formation 
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of oxides The wire is thus heated in 
a uniform manner and, according to 
whether it is desired hard or elastic, it is 
cooled in water or in oil 

Hardening of Springs. — A variety of 
steel must be chosen which is suitable 
for the production of springs, a very 
tough quality wuh about 0 8 per cent of 
carbon being probably the best Any 
steel works of good reputation would no 
doubt recommend a certain kind of steel 
In shaping a spring, forging and ham- 
mering should be avoided if possible In 
forging, an uneven treatment can scarcely 
be avoided, one portion is worked more 
than the other, causing tensions which, 
especially in springs, must be guarded 
against It is most advantageous if a 
material of the thickness and shape of 
the spring can be obtained, which, by 
bending and pressing through, is shaped 
into the desired spring Since this also 
entails slight tension, a careful annealing 
is advisable, so as to prevent cracking or 
distorting in hardening The annealing 
IS best conducted with exclusion of the 
air, by placing the springs in a sheet-iron 
box provided with a cover, smearing all 
the joints well up with loam The heat- 
ing may be done in a muffled furnace, 
the box, with contents, is, not too slowly, 
heated to cherry red and then allowed to 
cool gradually, together with the stove 
The springs must only be taken out 
when they have cooled off enough that 
they will give off no hissing sound when 
touched by water In order to uniform- 
ly heat the springs for hardening, a 
muffle furnace is likewise employed, 
wherein they are heated to cherry-red 
heat. For cooling liquid, a mixture of oil, 
tallow, and petroleum is employed. A 
mass consisting of fish oil, tallow, and 
wax also renders good service, but one 
should see to it that there is a sufficient 
quantity of these cooling liquids, so that 
tne springs may be moved about, same 
as when cooled in water, without causing 
an appreciable increase in the tempera- 
ture of the liquid In most cases too 
small a quantity of the liquid is responsi- 
ble for the many failures in hardening 
When the springs have cooled in the 
hardening liquid, they are taken out, 
dried off superficially, and the oil still 
adhering is burned off over a charcoal 
fire Tnis enables one to moderate the 
temper according to the duration of the 
burning off and to produce the desired 
elasticity An even heating being of 
great importance in hardening springs, 
the electric current has of late oeen suc- 
cessfully employed for this purpose. 


To Temper a Tap — After the tap has 
been cut and finished heat it in a pair of 
tongs to a blood-red heat over a charcoal 
fire or the blue flame of a Bunsen burner 
or blow pipe, turning it around so that 
one point does not get heated before 
another Have ready a pail of clean, 
cold water, into which a handful of com- 
mon salt has been put Stir the water in 
the pail so that a whirlpool is set up 
Then plunge the tap, point first and 
vertically, into the vortex to cool The 
turning of the tap during heating, as well 
as the swirl of the quenching water, pre- 
vents distortion In tempering, the tem- 
per of the tap requires to be drawn to a 
light straw color, and this may be done 
as follows Get a piece of cast-iron tube 
about 3 inches in diameter and heat it to 
a dull-red heat for about 4 inches of its 
length Then hold the tap, with the 
tongs, up the center of the tube, mean- 
while turning the tap around until the 
straw color appears all over it Then 
dip the tap in the water, when it will be 
found perfectly hard The depth of the 
color, whether light or dark straw, must 
be determined by the nature of the cast 
steel being used, which can be gained 
only from experience of the steel. 

Scissors Hardening — The united legs 
of the scissors are uniformly heated to a 
dark cherry red, extending from the 
point to the screw or rivet nole. This 
may be done in the naked fire, a feeble 
current of air being admitted until the 
steel commences to glow. Then the fire 
IS left to itself and the scissor parts are 
drawn to and fro m the fire, until all the 
parts to be hardened show a uniform 
dark cherry red The two legs are 
hardened together m water and then 
tempered purple red to violet 

The simultaneous heating, hardening, 
and tempering of the parts belonging 
together is necessary, so that the degree 
of heat IS the same and the harder part 
does not cut the softer one 

In accordance with well-known rules, 
the immersion in the hardening bath 
should be done with the point first, 
slowly and vertically up to above the 
riveting hole 

Hardening without Scaling — Articles 
made of tool steel and polished may be 
hardened without raising a scale, thereby 
destroying the polish, by the following 
method Prepare equal parts in bulk of 
common salt and (fine) corn meal, well 
mixed Dip the article to be hardened 
first into water, then into the mixture and 
place it carefully into the fire When hot 
enough to melt the mixture, take from 
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the fire and dip or roll in the salt and 
meal, replace in the fire and bring to the 
required heat for hardening Watch 
the piece closely and if any part of it 
shows signs of getting dry, sprinkle some 
of the mixture on it The mixture, when 
exposed to heat, forms a flux over the 
surface of the steel which excludes the 
air and. prevents oxidation, and when 
cooled in water or oil comes off easily, 
leaving the surface as smooth as before 
heating. Borax would possibly give the 
same result, but is sometimes aimcult to 
remove when cold 

Hardening with Glycerine. — I. — The 
glycerine employed must be of the density 
of 1 08 to 1 26 taken at the temperature 
of 302® F Its weight must be equal 
to about 6 times the weight of the pieces 
to be tempered For hard temper add 
to the glycerine I to 4t per cent of sulphate 
of potash or of manganese, and for soft 
temper 1 to 10 per cent of chloride of 
manganese, or 1 to 4 per cent of chloride 
of potassium. The temperature of the 
tempering bath is varied according to 
the results desired. 

n. — Glycerine, 8,000 parts, by weight; 
cooking salt, 500 parts, by weight, sal 
ammoniac, 100 parts, by weight; con- 
centrated hydrochloric acid, 50 parts; 
and water, 10,000 parts, by weight 
Into this liquid the steel, heated, for 
example, to a cherry red, is dipped A 
reheating of the steel is not necessary 

To Remove Burnt Oil from Hardened 
Steel. — To remove excess oil from parts 
that have been hardened in oil, place the 
articles in a small tank of gasoline, which, 
when exposed to the air, will dry off 
immediately, allowing the part to be 
polished and tempered without the con- 
lusing and unsightly marks of burnt oil. 

VARIOUS RECIPES: 

To Put an Edge on Steel Tools. — 
Aluminum will put an edge on fine cut- 
ting instruments such as surgical knives, 
razors, etc It acts exactly like a razor- 
hone of the finest auahty. When steel 
is rubbed on the aluminum, as, for in- 
stance, in honing a knife blade, the met- 
al^ disintegrates, forming an infinitely 
minute powder of a greasy unctuous 
quality that clings to steel with great 
tenacity and thus assists in cutting away 
the surface of the harder metal. So fine 
is the edge produced that it can in no 
wise be made finer by the strop, which 
used in the ordinary way merely tends to 
round the edge 

To Restore Burnt Steel.^ — To restore 
c|stfteel heat the piece to a red 


heat and sprinkle over it s mixture oi 
8 parts rod chromate ot potassium, 4 
parts saltpeter, J part aloes; J part gum 
arable, ana J part rosm. 

To Remove Strains m Metal by Heat 
ing.— In making springs of piano wire 
or, in fact, any wire, if the metal n 
heated to a moderate degree the spring 
will be improved Piano or any stee 
wire should be heated to a blue, brass 
wire to a degree sufficient to cause tal 
low to smoke Heating makes the met* 
al homogeneous, before heating, it is full 
of strains. 

If a piece of metal of any kind h 
straightened cold and then put into a 
lathe and a chip turned off, it will be far from 
true Before turning, it was held true b> 
the strain of the particles on the outside, 
they having changed position, while the 
particles near the axis are only sprung. 
The outside particles being removed b} 
the lathe tool, the sprung particles at tlm 
center return to^ their old positions, li 
after straightening, the metal is heatec 
to a temperature of 400® F , the particle, 
settle together and the strains are re 
moved. 

This IS the case in the manufacture o 
saws The saw is first^ hardened anc 
tempered and then straightened on ai 
anvil by means of a hammer After it i.” 
hammered true, it is ground and polishec 
a little, then blued to stiffen it and thei 
is subjected to the grinding process 
Before bluing, the metal is full of strains', 
these are entirely removed by the heat 
required to produce the blue color, 
Often a piano- wire spring will not stanc 
long wear if used without heating, while 
if heated it will last for years. 

To Render Fine Cracks in Tools Visi 
hie. — It IS often of importance to recog 
mze small cracks which appear m the 
metal of the tools. For this purpose n 
is recommended to moisten the fissured , 
surface with petroleum, next rub andi 
dry with a rag and rub again, but this 
time with chalk. The petroleum wliick 
has entered the cracks soon conges out 
again and the trace is plainly shown by 
the chalk. 

To Utilize Brill Chips* — There is one* 
modern machining process that produces 
a shaving that has more value than that 
of mere scrap, and that is drilling rifle 
barrels with the oil-tube drill. The 
cutting edge of this drill is broken up in 
to steps and the chips produced are liter 
ally shavings, being long hair-like thread, 
of steel. These i^avinj^s are considei 
ably used in woodworking factories fo 
smoothing purposes. * 
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To Remove Fragments of Steel from 
Other Metals. — The removal of broken 
spiral drills and taps is an operation 
which even the most skillful machinist 
has to perform at times A practical 
process for removing such broken steel 
leces consists m preparing in a suitable 
ettle (not iron) a solution of 1 part, by 
weight, of commercial alum in 4 to 5 
parts, by weight, of water and boiling 
the object in this solution until the 
piece which is stuck works itself out 
Care must be taken to place the piece 
in such a position that the evolving gas 
bubbles may rise and not adhere to the 
steel to protect it from tne action of the 
alum solution 

Testmg Steel. — A bar of the steel to 
be tested is provided with about nine 
notches running around it in distances of 
about f of an inch Nexh the foremost 
notched piece is heated in a forge in i 
such a manner that the remaining por- 
tion of the bar is heated less by the fire 
proper than by the transmitted heat 
When the foremost piece is heated to 
burning, i. e , to combustion, and the 
color of the succeeding pieces gradually 
passes to dark-brownish redness, the 
whole rod is hardened. A test with the 
file will now show that the foremost 
burned piece possesses the greatest hard- 
ness, that several softer pieces will follow, 
and that again a piece ordinarily situ- 
ated in the second third, whose teinpera- 
ture was the right one for hardening, is 
almost as hard as the first one. If the 
different pieces are knocked off, the 
fracture of the piece hardened at the 
correct temperature exhibits the finest 
gram This will give one an idea of the 
temperature to be employed for harden- 
ing the steel in quesxion and its behavior 
in general. Very hard steel will readily 
crack in this proce-’^s 

Welding Compound. — Boracic acid, 
41 i parts; common salt 35 parts; ferro- 
cyanide of potassium, SO parts, rosin, 
7^ parts, carbonate of sodium, 4 parts. 
Efeat the pieces to be welded to a light- 
red heat and apply the compound; then 
heat to a strong yellow heat and the 
welding may be accomplished in the 
usual manner 

The precaution should be observed, 
the same as with any of the cyanides, 
to avoid breathing the poisonous fumes. 

Softening Steel. — ^Heat the steel to a 
brown reef and plunge into soft water, 
river water being the best Care should 
be taken, however, not to heat over brown 
red, otherwise if will be hard when im- 


mersed The steel will be soft enougb 
to be cut with ease if it is plunged in the 
water as soon as it turns red 

Braw-Tempermg Cast Steel. — First 
heat the steel lightly by means of char- 
coal until of a mierry-red shade, where- 
upon it IS withdrawn to be put quickly 
into ashes or dry charcoal dust until 
completely cooled The steel may also 
be heated in the forge to a red cherry 
color, then hammered until it turns blue 
and then plunged into water. 

Brillmg Hard Steel. — To accomplish 
the object quickly, a drill of cast steel 
should be made, the point gradually 
heated to the red, the scales taken on, 
and the extremity of the point immersed 
at once in quicksilver; then the whole 
quenched in cold water. Thus prepared, 
the drill is eoual to any emergency, it will 
bore through the hardest pieces. _ The 
quantity of quicksilver needed is trifling 

Engraving or Etching on Steel. — Dis- 
solve in 150 parts of vinegar, sulphate of 
copper, 30 parts, alum, 8 parts, kitchen 
salt, 11 parts. Add a few drops of 
nitric acid According to whether this 
liquid is allowed to act a longer or 
shorter time, the steel may be engraved 
upon deeply or the surface may be given 
a very ornamental, frosted appearance. 

I To Distinguish Steel from Iron. — Take 

a very clean file and file over the flame 
of an alcohol lamp If the filed piece is 
made of steel, little burning and crack- 
ling sparks will be seen. If it consists of 
iron, the sparks will not crackle 

STEEL, BROWNIND OF: 

See Plating 

STEEL, DISTIHGXnSHmG IROH 
FROM: 

See Iron. 

STEEL ETCHING: 

See Etching. 

STEEL-HARDENING POWDER? 

See Iron. 

STEEL, OXIDIZED: 

See Plating. 

STEEL PLATING: 

See Plating. 

STEEL POLISHES: 

See Polishes 

STEEL, TO CLEAN: , 

See Cleaning Preparations and 
ods. ^ , 
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STENCILS FOR PLOTTING LETTERS 
OF SIGN PLATES: 

See Enameling 

STENCIL INKS: 

See Inks. 

STEREOCHROMY. 

Stereochromatic colors can be bought 
ground in a thickly liquid water-glass 
solution They are only diluted with 
water-glass solution before application 
on the walls. The two solutions are 
generally^ slightly dissimilar in their 
composition, the former containing less 
silicic acid, but more alkali, than the 
latter, which is necessary for the better 
preservation of the paint Suitable pig- 
ments are zinc white, ocher with its 
different shades of light yellow, red, and 
dark brown, black consisting of a mix- 
ture of manganese and lampblack, etc , 
etc. White lead cannot be used, as it 
coagulates with the water glass, nor 
vermilion, because it fades greatly under 
the action of the light The plastering 
to be coated must be porous, not fresh, 
but somewhat hardened Otherwise 
the caustic lime of the plaster will 
quickly decompose the water glass This 
circumstance may account for the un- 
satisfactory results which have fre- 
quently been obtained with water-glass 
coatings Before applying the paint the 
wall should first be impiegnated with a 
water-glass solution The colois may 
be kept on hand ground, but must be 
protected from contact with the air If 
air is admitted a partial separation of 
silica in the form of a jelly takes place 
Only pure potash water glass, or, at 
least, such as only contains little soda, 
should be used, as soda will cause efflor- 
escence. 

STEREOPTICON SLIDES: 

See Photography. 

STEREOTYPE METAL: 

See Alloys. 


STONE, ARTIFICIAL. 

The following is a process of manu- 
facture ill which the alkaline silicates 
prepared industrially are employed. 

The function of the alkaline silicates, 
or soluble glass, as constituents of arti- 
ficial stone, IS to act as a cement, foimmg 
with the alkaline earths, alumina, and 
oxide of load, insoluble silicates, which 
weld together the materials (quartz sand, 


pebbles, granite, fluor^ar, and the 
waste of clay bricks) The mass may 
be colored black by the addition of a 
quantity of charcoal or graphite to the 
extent of 10 per cent at the maximum, 
binoxide of manganese, or ocher; red, by 
6 per cent of colcothar; brick red, by 4 
to 7 per cent of cinnabar, orange, by 6 
to 8 per cent of red lead, yellow, by 6 per 
cent of yellow ocher, or 5 per cent of 
chiome yellow; green, by 8 per cent of 
chrome green, blue, by 6 to 10 per cent 
of Neawied blue, Bremen blue, Cassel 
blue, or Napoleon blue; and white, by 20 
per cent, at the maximum, of zinc white. 

Chrome green and zinc oxide pro- 
duce an imitation of malachite. An 
imitation of lapis lazuli is obtained by 
the simultaneous employment of CasscI 
blue and pyrites in grains The metallic 
oxides yield the corresponding silicates, 
and zinc oxide, mixed with cleansed 
chalk, yields a brilliant marble The 
mgrcchents are mixed in a kind of 
mechanical kneading trough, furnished 
with stirrers, m variable pioportions, 
according to the percentage of the solu- 
tion of alkaline silicate The whole is 
afterwards molded or compressed by the 
ordinary processes 

The imitation of granite is obtained by 
mixing lime, 100 parts, sodium silicate 
(42° Be ), S5 paits; fine quartz sand, 120 
to 180 parts, and coarse sand, ISO to 250 
parts ^ 

Artificial basalt may be prepared by 
adding potassium sulphite and lead 
acetate, or equal parts of antimony ore 
and iron filings 

To obtain artificial marble, 100 
pounds of marble dust or levigated chalk 
are mixed with 20 parts of ground glass 
and 8 parts of fine lime and sodium 
silicate The coloring matter is mixed 
m proportion depending on the effect to 
be produced 

A fine product for molding is obtained 
by mixing alkaline silicate, 100 parts; 
washed chalk, 100 parts, slaked lime, 40 
parts; quick lime* 40 parts, fine quartz 
sand, 200 parts, pounded glass, 80 parts, 
infusorial earths, 80 parts; fluorspar, 150 
parts. On hardening, there is much 
contraction 

Other kinds of artificial stone are 
prepared by mixing hydraulic lime or 
cement, 50 parts; sand, 200 parts, sodium 
silicate, in dry powder, 50 parts, the 
whole IS moistened with 10 per cent of 
water and molded 

A hydraulic cement ma^ be employed, 
to which an alkaline silicate is added. 
The stone or object molded ought to be^ 
covered with a layer of fluosilicate. 
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A weather-proof water-resisting stone 
is manufactured from sea mud, to which 
5 per cent of calcic hydrate is added 
The mass is then dried, lixiviated, and 
dried once more at 212° F , whereupon 
the stones are burned By an admixture 
of crystallized iron sulphate the firmness 
of these stones is still increased 

Sand -Lime Brick — In a French patent 
for making bricks from pitch and coal 
tar, powdered ^ coke and sea sand are 
gently heated in a suitable vessel, and 
20 per cent of pitch and 10 per cent of 
coal tar added, with stirring The pasty 
mass obtained is then molded under 
ressure The product obtained may 
e employed alone, or together with a 
framework of iron, or with hydraulic 
lime or cement 

According to a French patent for 
veining marble, etc , in one or more 
colors, coloring matters of all kinds are 
mixed with a sticky liquid, which is then 
spread in a yery thin layer on the surface 
of another immiscible and heavier liq- 
uid By agitating the surface, colored 
veins, etc , are obtained, which are then 
transferred to the object to be decorated 
(which may be of most varied kind) by 
applying it to the surface of the heavy 
liquid. A suitable composition with 
which the colors may be mixed consists 
of* Oil of turpentine, 100 parts, colo- 
phony, 10 parts, linseed oil, 10 parts; 
siccatif soleity 5 parts The heavy liq- 
uid may be water, mercury, etc , and 
any colors, organic or mineral, may be 
used 

CONCRETE. 

Concrete is the name applied to an 
artificial combination of various mineral 
substances which under chemical action 
become incorporated into a solid mass 
There are one or two compositions of 
comparatively trifling importance which 
receive the same name, though differing 
fundamentally from true concrete, their 
solidification being independent of chem- 
ical influence These compositions only 
call for passing mention, they aie Tar 
concrete^ made of broken stones (mac- 
adam) and tai, iron concrete, composed 
of iron turnings, asphalt, bitumen, and 
itch, and lead concrete, consisting of 
roken bricks set in molten lead The 
last two varieties, with rare exceptions, 
are only used in connection with niililar\ 
enmneenng, such as for fortifications 
Concrete proper consists essentially of 
two groups or classes of ingredients The 
first, termed the aggregate, is a hetero- 
geneous mass, m itself inactive, of 


mineral material, such as shingle, broken 
^one, bioken brick, gravel, and sand- 
1 nese are the substances most com- 
monly in evidence, but other ingredients 
are also occasionally employed, such as 
slag from iron furnaces Burnt clay, in 
earthenware, make ad- 
mirable material for incorporation The 
constitutes the active agency 
which produces adhesion and solidifica- 
tion It is termed the matrix, and con- 
sists of hydraulic lime or cement, com- 
bined with water 

One of the essential features in good 
concrete is cleanliness and an entire 
absence of dirt, dust, greasy matter, and 
impurities of any description. The ma- 
terial will preferably be sharp and angu- 
lar, with a rough, porous surface, to 
which the matrix will more readily 
adhere than to smooth, vitreous sub- 
stances The specific gravity of the ag- 
gregate will depend upon the purpose for 
which the concrete is to be used. For 
beams and lintels, a light aggregate, such 
as coke breeze from gasworks, is per- 
missible, especially wnen the work is 
designed to receive nails. On the other 
hand, for retaining walls, the heaviest 
possible aggregate is desirable on the 
ground of stability 

The aggregate ^ no means should be 
uniform in size Fragments of different 
dimensions are most essential, so that 
the smaller material may fill up the 
interstices of the larger. It is not in- 
frequently stipulated by engineers that 
no individual fragment shall be more 
than 4 inches across, and the material is 
often specified to pass through a ring 
to 2 inches in diameter The absolute 
limits to size for the aggregate, however, 
are determinable by a number of con- 
siderations, not the least important of 
which is the magnitude and bulk of the 
work in which it is to be employed. The 
particles of sand should also be of vary- 
ing degrees of coarseness. A fine, dust- 
like sand is objectionable; its minute 
subdivision prevents complete contact 
with the cement on all its faces Another 
desideratum is that the particles should 
not be too spherical, a condition brought 
about by continued attrition. Hence, pit 
sand IS better in many cases than river 
sand or shore sand 

The matrix is almost universally 
Portland cement It should not be used 
in too hot a condition, to which end it is 
usually spread over a wooden floor to a 
depth of a few inches, for a fevr days 
prior to use By this means, the alumin- 
ate of lime becomes partially hydrated, 
and its activity is thereby modified. 
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Roman cement and hydraulic lime may 
also be used as matrices 

Portland cement will take a larger 
proportion of sand than either Roman 
cement or hydraulic hmc; but with the 
larger ratios of sand, its tenacity is, of 
course, correspondingly leduced One 
part of cement to 4i pails of sand should 
therefore be looked upon as the upper 
limit, while foi the stiongest mortar the 
proportion need hardly exceed 1 part of 
cement to li or 2 parts of sand. In the 
ensuing calculations there is assumed a 
ratio 01 1 to 3. For impermeability, the 
proportion of 1 to S should be observed, 
and for Roman cement this pioportion 
should never be exceeded The ratio 
will even advantageously be limited to 

to 3, For hydraulic lime equal parts of 
sand and cement are suitable, though 2 
parts of sand to 1 part of cement may be 
used. 

The quantity of moitar required in 
reference to the aggregate is based on the 
vacuities in the latter, h^or any particu- 
lar aggregate the amount of empty space 
may oe determined by filling a tank of 
known volume with the minerals and 
then adding sufficient water to bring to 
a level surface The volume of water 
added (provided, of course, the aggregate 
be impervious or pieviously satuiated) 
gives the net volume of mortar required 
To this it is necessary to make some ad- 
dition (say 10 per cent of the whole), in 
order to insure the thorough flushing of 
every part of the work. 

Assuming that the proportion of 
interstices is 30 per cent and adding 10 
lor the reason just stated, we derive 40 
parts as the quantity of moitar to 100 — 
10 — 90 parts of the aggregate. An 
allowance of J volume for shrinkage 
brings the volume of the dry maternils 
(sand and cement) of the mortar to 
40 4" 40/3 - 53J parts, which, divided m 
the ratio of 1 to 3, yields 
53 ? 

Cement --- - 13^ parts 

Sand, I X 53}- 40 parts 

Aggregate . 90 parts 

Total . 143} parts 

As the resultant concrete is 100 parts, 
the total shrinkage is 30 per cent, 
Expressed in terms of the cement, the 
concrete would have a composition of 1 
part cement, 3 parts sand, 7 parts gravel 
and broken stone, and it would form, 
.approximately, what is commonly known 
'as 7 to 1 concrete 

'Thiere are other ratios depending on 
proportion of sand Thus we have; 


Cement 

Sand 

Aggregate 

1 . 

- H 

. . . . 4J 

1 .. . 

. 

5 

I . .. 


. . 6 

1. .* 

.3 .... 

. ...7 

1 

JU . 

■ . 7i 

1 

. .4 

.. ..&i 


I’lio cost of concrete may be materially 
ledueed without a fleeting the strength or 
efficacy of the woi k, by a plentiful use of 
stone “plums'^ or *‘bims ” These are 
bedded in the fluid concrete during its ' 
deposition %7b Ttitu, but care must be taken 
to see that they are thoroughly sur« t 
rounded by mortar and not in contact 
with each other Furthermore, if they * 
are of a porous nature, they should be 
well wetted before use j 

The mixing of concrete is important ' 
If done by hand, the materials forming , 
the aggregate wnll be hud out on a plat- 
form and covered by the cement in a thm . 
layer ^ The whole should be turned over 
thiice in the diy state, and as many 
tunes wet, before depositing, in order to 
bring about thorough and complete 
amalgamation. Onee mixed, the con- 
crete IS to be deposited immediately and 
allowed to remain undistinbed until the 
action of setting is finished Deposition 
should be eflectod, whor'wer possible, 
wuthout tipping from a height of more 
than about C feet, as in greater falls there 
IS a likelihood of the heavier portions of 
the aggregate separating from the lighter 
In extensive undertakings, concrete is 
more economically mi.xed by mechanical 
appliances. 

^ The water used for mixing may be 
either salt or fresh, so far as the strength 
of the con Crete is concerned. For surface 
work above the ground level, salinity in 
any of the ingredients is objectionable, 
since it tends to produce efflorescence^ — , 
an unsightly, floury deposit, difificult to 
get rid of. The quantity of water re- , 
quired cannot be stated with exactitudes’ 
it will depend upon ‘'’c pu doiIuc of the 
aggregate and its p ■ I' -s best 

determined by experiment in each par- . 
ticular case Without being profuse 
enough to “drown” the concrete, it 
should be plentiful enough to act as an ^ 
efficient intermediary between every . 
particle of the aggregate and every , 
particle of the matrix, Insufllcient 
moisture is, in fact, as deleterious as an ^ 
excess. 

Voids. — The stiength of concrete de- 
pends greatly upon its density, and this is 
secured by using coarse material which 
contains the smmlest amount of voids dr 
empty spaces Different kinds of saii4^' 
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gravel, and stone vary greatly in the 
amount of voids they contain, and by 
judicious! V mixing coarse and fine 
material the voids may be much reduced 
and the density increased The density 
and percentage of voids in concrete ma- 
terial may be determined by filling a box 
of 1 cubic foot capacity and weighing it 
One cubic foot of solid quartz or lime- 
stone, entirely free from voids, would 
weigh 165 pounds, and the amount by 
which a cubic foot of any loose material 
falls short of this weight represents the 
proportion of voids contained in it 
For example, if a cubic foot of sand 
weighs 115J pounds, the voids would be 
49J-165ths of the total volume, or 30 
per cent 

The following table gives the per cent 
of voids and weight per cubic foot of 
some common concrete materials. 

Per 

Cent Wt per 

Voids Cu Ft. 

Sandusky Bay sand 3^ 3 1117 pounds 

Same through 20- 

mesh screen 38 5 101 5 pounds 

Gravel, J to J inch 42 4 95 0 pounds 

Broken limestone, 

egg-size 47.0 87 4 pounds 

Limestone screen- 
ings, dust to J 

inch . 26 0 122 2 pounds 

It will be noted that screening the 
sand through a 20-mesh sieve, and thus 
taking out the coarse grams, consider- 
ably increased the voids and reduced the 
/ ’ 5 (h'C! '''r'Ting the sand 

To 1* . % ■ '‘Oil* I ‘ c 

I i'c h- I p ■ 1 ..^ ' - /how weight 
can be increased and voids reduced by 
mixing fine and coarse material: 

Per 

Cent Wt. per 

Voids Cu Ft. 

Pebbles, about 1 

inch . 38 7 101 2 pounds 

Sand, 30 to 40 mesh 35.9 105.8 pounds 

Pebbles plus 38.7 per 

cent sand, by vol. 19 2 133 5 pounds 

Experiments have shown that the 
strength of concrete increases greatly 
with its density; in fact, a slight increase 
in weight per cubic foot adds very de- 
cidedly to the strength, 

The gain in strenMh obtained by 
adding coarse material to mixtures of 
cement and sand is shown in the fol- 
lowing table of results of experiments 
made in Germany by R Dykerhoff. The 
blocks tested were 2}-inch cubes, 1 day 
in air and 27 days in water. 


Proportions by Measure. 

Per 

Cent 

Cement 

Com- 

pression 

Strength 

Cement Sand Gravel 

By 

Volume 

Lbs per 
Sq In 

1 2 

33 0 

2,125 

12 5 

12 5 1 

2,387 

1 3 

25 0 1 

1,383 

13 6^ 

9 5 : 

1,515 

1 4 

20 0 

1,053 

14 8!: 

7 4 

1,204 


These figures show how greatly the 
strength is improved by adding coarse 
material, even though the proportion of 
cement is thereby reduced A mixture of 
1 to 124 of properly proportioned sand 
and gravel is, m fact, stronger than 1 to 
4, and nearly as strong as 1 to 3, of 
cement and sand only 

In selecting materials for concrete, 
those should he chosen which give the 
greatest density If it is practicable to 
mix two materials, as sand and gravel, 
the proportion which gives the greatest 
density should be determined by ex- 
periment, and rigidly adhered to in 
making concrete, whatever pro^rtion of 
cement it is decided to use Well-pro- 
portioned dry sand and gravel or sand 
and broken stone, well shaken down, 
should weigh at least 125 pounds per 
cubic foot. Limestone screenings, owing 
to minute pores in the stone itself, are 
somewhat lighter, though giving equally 
strong concrete. They should weign at 
least 120 pounds per cubic foot. If the 
weight IS less, there is probably too much 
fine dust in the mixture. 

The density and strength of concrete 
are also greatly improved by use of a 
liberal amount of water. Enough water 
must be used to make the concrete 
thoroughly soft and plastic, so as to 
quake strongly when rammed. If mix^ 
too dry it will never harden properly, 
and will be light, porous, and crum- 

T^orouffh mixing of concrete materi^ 
IS essential, to increase the density and 
give the cement used a chance to produce 
its full strength- The cement, sand, and 
gravel should be intimately mixed dry, 
then the water added and the mixinjg 
continued If stone or coarse gravd is 
added, this should be well wetted 
thoroughly mixed with the mortar. 

Materials for Concrete Building Blocks. 
— ^In the making of building blocks the 
spaces to be filled with concrete are gen- 
I erally too narrow to permit the use of 
I very coarse material, and the block- 
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maker is limited to gravel or stone not 
exceeding \ or inch in size A con- 
siderable proportion of coarse material is, 
however, just as necessary as m other 
kinds of concrete work, and gravel or 
screenings should be chosen ^^dllch will 
give the greatest possible density For 
good results, at least one-third of the 
material, by weight, should be coarser 
than J inch. Blocks made from such 
gravel or screenings, 1 to 5, will be found 
as good as 1 to 3 with sand only It is 
a mistake to suppose that the coarse 
fragments will show on the surface; if 
the mixing is thorough this will not be 
the case. A moderate degree of rough- 
ness or variety in the surface of blocks is, 
in fact, desirable, and would go far to 
overcome the prejudice which many 
architects hold against the smooth, life- 
less surface of cement work. Sand and 
gravel are, in most cases, the cheapest 
material to use for block work The 
presence of a few per cent of clay or 
loam is not harmful provided the mixing 
is thorough Slone scieenmgs, if of 
good quality, give fully as strong concrete 
as sand and gravel, and usually yield 
blocks of so me what lighter color. Screen- 
ings from soft stone should be avoided, 
also such as contain too much dust. 
This can be determined from the weight 
per cubic foot, and by a sifting test. If 
more than two-tlnrds pass J inch, and 
the weight (well jarred down) is less than 
ISO pounds, the material is not the best. 

Cinders are sometimes used for block 
work; they vary greatly in quality, but if 
clean and of medium coarseness will give 
fair results Cinder concrete never de- 
velops great strength, owing to the por- 
ous character and crushability of the 
cinders themselves. Cinder blocks may, 
however, be strong enough for many 
purposes, and suitable for work m whicli 
great strength is not required. 

Lime. — It is well known that slaked 
lime is a valuable addition to cement 
mortar, especially for use in air In 
sand mixtures, 1 to 4 or 1 to 5, at least 
one-third of the cement may be replaced 
bv slaked lime without loss of strength. 
The^ most convenient form of lime for 
use in block-making is the dry-slaked or 
hydrate lime, now a common article of 
commerce. This is, however, about as 
expensive as Portland cement, and there 
is no great saving in its use. Added to 
block concrete, in the proportion of i to 
J the cement used, it will be found to 
make the blocks lighter in color, denser, 
and decidedly less permeable by water. 

Cement.' — Portland cement is the only 


hydraulic material to be seriously con- 
sidered by the biockmakei Natural 
and slag cements and hydraulic lime are 
useful for work which remains constantly 
wet, but greatly inferior m strength and 
durability when exposed to dry air. A 
fuither advantage of Portland cement is 
the promptness with which it hardens 
and develops its ^ full strength, this 
quality alone is sufficient to put all other 
cements out of consideration for block 
work. 

Proportions. — There are three im- 
portant considerations to be kept in view 
m adjusting the proportions of materials 
for block concrete — strength, permea- 
bility, and cost So far as strength goes, 
it may easily be shown that concretes 
very poor in cement, as 1 to 8 or 1 to 10, 
will have a crushing resistance far be- 
yond any load that they may be called 
upon to sustain Such concretes are. 
however, extremely porous, and absorb 
water like a sponge The blocks must 
bear a certain amount of rough hand- 
ling at the factory and while being carted 
to work and set up in the wall Safety 
in this respect calls for a much greater 
degree of hardness than would be needed 
to bear the weight of the building Again, 
strength and hardness, with a given pro- 
portion of cement, depend greatly on the 
character of the other materials used, 
blocks made of cement and sand, 1 to 3, 
will not be so strong or kSO impermeable 
to water as those made from a good mixed 
sand and gravel, 1 to 5 On the whole, it 
is doubtful whether blocks of satisfactory 
quality can be made, by hand mixing 
and tamping, under ordinary factory 
conditions, from a poorer mixture than 
1 to 5 Even this proportion requires for 
good results the use of properly graded 
sand and gravel or screenings, a liberal 
amount of water, and thorough mixing 
and tamping. When suitable gravel is 
not obtainable, and coarse mixed sand 
only IS used, the proportion should not be 
less than 1 to 4, Fine sand alone is a 
very bad material, and good blocks can- 
not be made from it except by the use of 
an amount of cement which would make 
the cost very high. 

The mixtures above recommended, 1 to 
4 and 1 to 5, will necessarily be some- 
what poroas, and may be decidedly so if the 
gravel or screenings used is not properly 
graded The water-resisting qua.ities 
may be greatly improved, without loss of 
strength, by replacing a part of the 
cement by Inrdrate lime. This is a light, 
extremely fine material, and a given 
weight of it goes much further than the 
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same amount of cement in filling the 
pores of the concrete. It has also the 
effect of making the wet mixture more 
plastic and more easily compacted by 
ramming, and gives the finished blocks 
a lighter color. 

The following mixtures, then, are to 
be recommended for concrete blocks 
By “gravel’" is meant a suitable mix- 
ture of sand and gravel, or stone screen- 
ings, containing grams of all sizes, from 
fine to i inch. 

1 to 4 Mixtures, by Weight. 

Cemenr, 150 parts, gravel, 600 parts 

Cement, 125 parts, hydrated lime, 25 
parts, gravel, 600 parts 

Cement, 100 parts; hydrated lime, 50 
parts, gravel, 600 parts 

1 to 5 Mixtures, by Weight 

Cement, 120 parts, gravel, 600 parts. 

Cement, 100 parts; hydrated lime, 20 
parts, giavel, 4)00 paits 

Proportion of Water — This is a 
matter of the utmost consequence, and 
has more effect on the quality of the work 
than is generally supposed Blocks 
made from too dry concrete will always 
remain soft and weak, no matter how 
thoroughly sprinkled afterwards On 
the othei hand, if blocks are to be re- 
moved from the machine as soon as 
made, too much water will cause them 
to stick to the plates and sag out of 
shape It is perfectly possible, how- 
ever, to give the concrete enough water 
for maximum density and nrst-class 
hardening properties, and still to remove 
the blocks at once from the mold. A 
good proportion of coarse material 
allows the mixture to be made wetter 
without sticking or sagging Use of 
plenty of water vastly improves the 
strength, hardness, and waterproof qual- 
ities of blocks, and makes them decid- 
edly lighter in color. The rule should 
be 

Use as much water as possible with- 
out causing the blocks to stick to the 
plates or to sag out of shape on removing 
from the machine 

The amount of water required to pro- 
duce this result varies with the materials 
used, but is generally from 8 to 9 per cent 
of the weight of the dry mixture A prac- 
ticed blodr maker can judge closely when 
the right amount of water has been added, 
by squeez^ing some of the mixture in the 
hand. Very slight variations in propor- 
tion of water make such a marked differ- 
ence in the quality and color of the blocks 
that the water, when the proper quantity 
for the materials used has been deter- 


mined, should always be accurately meas- 
ured out for each batch In this way 
much time is saved and uncertainty 
avoided 

Facing. — Some blockmakers put on 
a facing of richer and finer mixture, 
making the body of the block of poorer 
and coarser material. As will be ex- 
plained later, the advantage of the prac- 
tice is, in most cases, q^uestionable, but 
facings may serve a good purpose in case 
a colored or specially waterproof surface 
is required Facings are generally made ' 
of cement and sand, or fine screenings, 
assing a J-inch sieve To get the same 
ardness and strength as a 1 to 5 gravel 
mixture, at least as rich a facing as 1 to 
3 will be found necessary. Probably 
1 to 2 will be found better, and if one- 
third the cement be replaced by hydrate 
lime the waterproof qualities and ap- 
pearance of the blocks will be improved, 
A richer facing than 1 to 2 is liable to 
show greater shrinkage than the body of 
the block, and to adhere imperfectly or 
develop hair-cracks m consequence 

Poured Work. — The above sugges- 
tions on the question of proportions of 
cement, sand, and gravel for tamped 
blocks apply equally to concrete made 
very wet, poured into the mold, and 
allowed to harden a day or longer before 
removing Castings in a sand mold are 
made by the use of very liqmd concrete, 
sand and gravel settle out too rapidly 
from such thin mixtures, and rather fine 
limestone screenings are generally used. 

Mixing. — To get the full benefit of the 
cement used it is necessary that all the 
materials shall be very thoroughly mixed 
together The strength of the block as 
a whole will be only as great as that of 
its weakest part, and it^ is the height 
of folly, after putting a liberal measure 
of cement, to so slight the mixing as to 
get no better result than half as much ce- 
ment, properly mixed, would have given 
The poor, shoddy, and crumbly blocks 
turned out by many small-scale makers 
owe their faults chiefly to careless mixing 
and use of too little water, rather than to 
too small proportion of cement. 

The materials should be mixed dry, 
until the cement is uniformly distributed 
and perfectly mingled with the sand and 
gravel or screenings; then the water is 
to be added and the mixing continued 
until all parts of the mass are equaliy 
moist and every particle is coated with 
the cement paste 

Concrete Mixers. — Hand mixing k 
always imperfect, laborious, and slow 
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and it is iinpohsil)l<-' method to 

secure the thorough stirung and knead- 
ing action which a good nuvnig machine 
^-ives If a machine taking 5 or 10 




machine , 

liorse-power requires j) nimutes to mix 
onc~thu’d of a yaid of 

eoiuse absuidtocxpccUludtwo men will 

do the same work by hand m the same 
time And the machine aever gets tiied 
or shirks if not constantly uiged as it is 
the naluie of inon to do it is ha id to 
see how the maniifaenue of coneiete 
blocks can be success! uHy earned on 
without a concrete iw'Ci fiven tor a 
small business it will pay well m economy 
of labor and excellence oi woik to install 
such a machine, which may be driven by 
a small clcctiic motoi or gasoline engine 
In work necessarily so exact as this, 
requiring perfectly uunoini mixtures 

and use of a constant Percentage of 
water, batch mixeivs, winch take a meas- 
ured quanlily of material, mix it, and 
discharge it, at each opciation, are tlic 
only satisfactory lypf> continuous 
mixers arc luifaiutabhy I hose oi the 
pug-mill type, consisting of an open 
trough with revolving paddles and bot- 
tom disSeharge, are positive and thorough 
in their action, and permit the whole 
operation to be watched and controlled 
T.mey should be provided with exten- 
sible arms of dulled iron, which can be 
lengthened as the ends become worn. 

Concrete Block Systems.— For smaller 
and less costly buildings, semraie blocks^ 
made at the factory and built up into the 
walls in the same manner as brick or 
blocks of stone, are sinipiei, less ex- 
pensive, and much jnoro rapid in con- 
struction than monolithic w'ork. Xhev 
also avoid some of the laults to winch 
solid concrete work, skillfully 

done, is subject, such as the formation of 

shrinkage cracks f. 1 1 , , 

There are two systems of block mak- 
ing, differing m the consistency of the 
concrete used; 

1 Blocks tamped or pressed from 
semi- wet concrete, and removed at once 
Irom the mold . j 

2. Blocks poured or tamped from wet 
concrete, and allowed to remain in the 
mold until hardened 


ture 


Tamped Blocks from toi-Wet Mu- 
re.— These are practically always 


made on a block machine, so arranged 
that as soon as a block is formed the 
Bores and side plates Mc removed and 
the block lifted from the machine. By 
fkr the larger part of the blocks on the 
market arc made in this way _ Usually 
these are of the one-p}6C6 type^ in which a 


single block, provided w'lth hollow cores, 
makes the whole ihickuess ot the wall 
Another plan is the two-piecc system, m 
which the face and back oi the wall are 
made up of ditlerent blocdcs, so lapping 
over each other as to give a bona and 
hold the wall together Blocks of the 
two-piece type aie generally founed m a 
hand or hydiauhc pi ess 

Various shapes and sizes of blocks are 
commonly made, the huildeis of the 
most popular machines have, however, 
adopted the standard length of inches 
and height of 9 inches loi the full-sized 
block, with thickness of 8, 10, and 12 
inches. Lengths of 21, 10, and 8 inches 
are also obtained on the same machines 
by the use of paitmg plates and suitably 
divided face plates, any intermediate 
lengths and any desired heights may 
be produced by simple adjustments or 
blocking off 

Blocks aie commonly made plain, 
rock-iaced, tool-faced, pipieled, and of 
various ornamental patteins New de- 
signs of face pla tes are constantly being 
added by the most progressive machine 
makers 

Block Machines. — Theie are many 
good machines on the market, most of 
which are of the same general type, and 
differ only in mechanical details. They 
may be divided into two classes, those 
with vertical and those with horizontal 
face In the former the face plate 
stands veitically, and the block is simply 
lifted from the machine on its base plate 
as soon as tamped In the other type 
the face plate forms the bottom of the 
mold, the cores arc withdrawn honzon- 
tally, and by the motion of a lever the 
block with its face plate is tipped up into 
a vertical position for lemoval. In case 
it IS desired to put a facing on the blocks, 
machines of the horizontal-face type are 
considered the more convenient, though 
a facing may easily be put on with the 
vertical-face machine by the use of a 
parting plate* 

Blocks Poured from Wet Concrete. 
— As already stated, concrete made too 
dry is practically worthless, and an ex- 
cess of water is better than a deficiency. 
The above-described machine pioccss, 
in which blocks are tampt.d fiom damp 
concrete and at once removed, gives 
blocks of admirable hardnes's and quality 
if the maximum of water is used A 
method of making blocks from very wet 
concrete, by the use of a large number 
of separable molds of sheet steel, into ^ 
which the wet concrete is poured and m v 
which the blocks are left to harden for 24 
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hours or longer, has come into consider- 
able use By this method blocks of 
excellent hardening and resistance to 
water are certainly obtained Whether 
the process is the equal of the ordinary 
machine method m respect of economy 
and beauty of product must be left to 
the decision of those who have had actual 
experience with it 

The well-known cast-stone process 
consists in pouring liquid concrete mix- 
ture into a sand mold made from a 
pattern in a manner similar to that in 
which molds for iron castings are pro- 
duced The sand absorbs the surplus 
water from the liauid mixture, and the 
casting IS left in tne mold for 24 hours 
or longer until thoroughly set This 
process necessitates the making of a new 
sand mold for every casting, and is neces- 
sarily much less rapid than the machine 
method It is less extensively used for 
building blocks than for special orna- 
mental architectural work, sills, lintels, 
columns, capitals, etc , and for purposes 
of this kind it turns out products of the 
highest quality and beauty 

Tamping of Concrete Blocks. — This 
is generally done by means of hand 
rammeis Pneumatic tampers, operat- 
ed by an air compressor, are in use at a 
few plants, apparently with considerable 
saving in time and labor and improve- 
ments in quality of work Hand tamping 
must be conscientious and thorough, or 
poor work will result. It is important 
that the mold should be filled a little at 
a time, tamping after each addition; at 
least four fillings and tampings should be 
given to each block. If the mixture is 
wet enough no noticeable layers will be 
formed by this process. 

Hardening and Storage. — Triple- 
decked cars to receive the blocks from 
the machines will be found a great sav- 
ing of labor, and are essential in factories 
of considerable size Blocks will gener- 
ally require to be left on the plates for at 
least 24 hours, and must then be kept 
under roof, in a well- warmed room, with 
frequent sprinkling, for not less than 5 
^ays more. They may then be piled up 
out of doors, and in dry weather should 
be wetted daily with a hose ^ Alternate 
wetting and drying is especially favor- 
able for the hardenmg of cement, and 
concrete so treated gains much greater 
strength than if kept continuously in 
water or dry air in-, 

Blocks should not be used in building 
until at least 1 \^eeks from the time they 
arc made Dm mg this period of sea- 

soning, blocks ^^l!l be found to shrink at 


least inch in length, and if built up in 
a wall when freshly made, shrinkage 
cracks in the joints or across the blocks 
will surely appear 

Efflorescence, or the appearance of a 
white coating on the surfaces, sometimes 
takes place when blocks are repeatedly 
saturated with water and then dried out; 
blocks laid on the ground are more liable 
to show this defect It results from 
diffusion of soluble sulphates of lime and 
alkalies to the surface. It tends to dis- 
appear in time, and rarely is sufficient in 
amount to cause any complaint. 

Properties of Concrete Blocks — 
Strength — In the use of concrete blocks 
for the walls of buildings, the stress to 
which they are subjected is almost en- 
tirely one of compression In compres- 
sive strength well-made concrete does 
not differ greatly from ordinary building 
stone It is difficult to find reliable 
records of tests of sand and gravel con- 
crete, 1 to 4 and 1 to 5, such as is used in 
making blocks, the following figures 
show strength of concrete of approxi- 
mately this richness, also the average 
of several samples each of well-known 
building stones, as stated by the author- 
ities named. 

Limestone, Bedford, Ind. 

(Indiana Geographical 
Survey) . 7,792 pounds 

Limestone, Marblehead, 

Ohio (Q A. Gillmore) 

7,393 pounds 

Sandstone, N. Amherst, 

Ohio (Q A Gill- 
more) . - 5,831 pounds r 

Gravel concrete, IT 6- i , 

:2 8, at 1 year (Cand- 
lot) . - . 5,500 pounds . " 

Gravel concrete, 116- ; 

:3 7, at 1 year (Cand- 

lot) 5,050 pounds 

Stone concrete, 1:2*4 at 
1 year (Boston El. 

R il ) . . . 3,904 pounds 

Actual tests of compression strength 
of hollow concrete blocks are difficult to 
make, because it is almost impossible to 
apply the load uniformly over the whole 
surface, and also because a block 16 
inches long and 8 inches wide will bear 
a load of 150,000 to 200,000 pounds, or 
more than the capacity of any but the 
largest testing machines Three^ one- 
quarter blocks, 8 inches long, 8 inches 
wide, and 9 inches high, with hollow 
space equal to one-third of the surface, 
tested at the Case School of Science, 
showed strengths of 1,805, 2,000, and 
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1,530 pounds per square inch, respec- 
tively, 'when 10 weeks old 

Two blocks 6X8X9 inches, 22 months 
old, shovwed crushing strength of 2,530 
and 2,610 pounds per squaie inch 
These blocks were made of cement 1} 
parts, lime J part, sand and gravel 6 parts, 
and were tamped from damp mixture 
It IS probably safe to assume that the 
minimum crushing strength of well-made 
blocks, 1 to 5, is 1,000 pounds per square 
inch at 1 month and 2,000 pounds at 1 
year 

A block 12 inches wide and 24 inches 
long has a total surface of 288 squaie 
inches, or, deducting J for openings, a 
net area of 192 inches Such a block, 
9 inches high, weighs 130 pounds As- 
suming a strength of 1,000 pounds and a 
factor of safety of 5, the sate load would 
be 200 pounds per square inch, or 200 X 
192 38,400 pounds for the whole 

surface of the olock Dividing this by 
the weight of the block, 130 pounds, we 
find that 295 such blocks could be placed 
one upon another, making a total height 
of wall of 222 feet, and still the pressure 
on the lowest block would be less than 
one-fifth of what it would actually bear^ 
This shows how greatly the strength of 
concrete blocks exceeds any demands 
that are ever made upon it in ordinary 
building construction. 

The safe load above assumed, 200 
pounds, seems low enough to guard 
against any possible failure In Taylor 
and Thompson’s work on concrete, a 
safe load of 450 pounds for concrete X to 
2 to 4 is recommended; this allows a 
factor of safety of 5^ On the other 
hand, the Building Code of the city of 
Cleveland permits concrete to be loaded 
only to 150 pounds per square inch, and 
limits the height of walls of 12-inch 
blocks to 44 feet. The pressure of such 
a wall would be only 40 pounds per 
square inch, adding the weight of two 
floors at 25 pounds per square foot each, 
and roof with snow and wind pressure, 
40 pounds per square foot, we find that 
with a span of 25 feet the total weight 
on the lowest blocks would be only 52 
pounds per square inch, or about one- 
twentieth of their minimum compression 
strength. 

Blocks with openings equal to only 
one-third the surface, as required in 
many city regulations, are fieayy to 
handle, especially for walls 12 inches 
and more in thickness, and, as the above 
figures show, are enormously stronger 
than there is any need of. Blocks with 
openings of 50 per cent woqld be far 
more acceptable to the building trade. 


and if used in walls not over 44 feet high, 
with floors and roof calculated as above 
for 25 leec span, would be loaded only to 
56 pounds per square inch of actual 
surface This would give a factor of 
safety of 18, assuming a minimum com- 
pression strength of 1,000 pounds 

Thcie lb no doubt that blocks with 
onc-thiid opening are inconveniently 
and unnecessarily heavy Such a block, 
32 inches long, 12 inches wide, and 9 
inches high, has walls about SJ inches 
thick, and weighs 180 pounds A 
block with 50 per cent open space would 
have walls and partitions 2 inches in 
thickness, and would weigh about 130 
pounds. With proper care m manu- 
facture, especially by using as much water 
as possible, blocks with this thickness of 
walls may be made thoioughly strong, 
sound, and durable It is certainly 
better for strength and watcr-resistmg 
qualities to make thin-walled blocks of 
rich mixture, rather than heavy blocks of 
poor and porous mateiial 

Pilling the voids with cement is a 
rather expensive method of securing 
waterproot qualities, and gives stronger 
concretes than are needed, The same 
may be accomplished more cheaply by 
replacing part of the cement by slaked 
lime, whicti is an extremely fine-grained 
material, and therefore very effective 
in closing pores Hydrate lime is the 
most convenient material to use, but 
nearly as costly as Portland cement at 
present prices A 1 to 4 mixture in 
which one-third the cement is replaced 
by hydrate lime will be found equal to a 
1 to 8 mixture without the lime. A 
1 to 4 concrete made from cement, 1; 
hydrate lime, sand and gravel, 6 (by 
weight), will be found fiurly water-tight, 
and much superior in this respect to one 
of the same richness consisting of cement, 
1 J; sand and gravel, 6, 

The cost of lime may be greatly re- 
duced by using ordinary lump lime 
slaked to a paste The lime must, how- 
ever, be very thoroughly hydrated, so 
that no unslaked fragments may remain 
to make trouble by subsequent expan- 
sion. Lime paste is also very difficult to 
mix, and can oe used successfully only in 
a concrete mixer of the piig-mill type 
Ordinary stiff lime paste contains about 
50 per cent water; twice as much of it, by 
weight, should therefore be used as of 
dry nydrate lime. 

Waterproof Qualities. — The chief fault 
of concrete building blocks, as ordinarily 
made, is their tendency to absorb water. 
In this respect they are generally no 
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worse than sandstone or common bnck; 
it IS well known that stone or brick walls 
are too permeable to allow plastering di- 
rectly on the inside surface, and must be 
furred and lathed before plastering, to 
avoid dampness This practice is gen- 
erally followed with concrete blocks, but 
their use and popularity would be greatly 
increased if they were made sufficiently 
waterproof to allow plastering directly 
on the inside surface ^ 

For this pm pose it is not necessary 
that blocks should be perfectly water- 
proof, but only that the absorption of 
water shall be slow, so that it may pene- 
trate only part way through the wall 
during a long-continued rain ^ Walls 
made entirely water-tight are, in fact, 
objectionable, owing to their tendency to 
“sweat"' from condensation of moisture 
on the inside surface For health and 
comfort, walls must be slightly porous, 
so that any moisture formed on the in- 
side may be gradually absorbed and 
earned a vay 

Kxcesoive water absorption may be 
avoided in the following ways 

1 Use of Properly Graded Materials 
. — It has been shown by Feret and others 
that porosity and permeability are two 
diffeient things, porosity is the total 
pi oportion of voids or open spaces m the 
mass, while permeability is the rate at j 
which water, under a given pressure, will | 
pass through it Permeability depends 
on the size of the openings as well as on 
their total amount In two masses of the 
same porosity or percentage of voids, 
oue consisting of coarse and the other of 
fine particles, the permeability will be 
greater in the case of the coarse material. 
The least permeability, and also the 
least porosity, are, however, obtained by 
use of a suitable mixture of coarse and 
fine particles Properly graded gravel or 
screenings, containing plenty of coarse 
fragments and also enough fine material 
to fill up the pores, will be found to give 
a much less permeable concrete than fine 
or coarse sand used alone, 

2 Use of Rich Mixtures — All con- 
cretes are somewhat permeable by water 
under sufficient pressure Mixtures rich 
in cement are of course much less 
permeable than poorer mixtures. If the 
amount of cement used is more than 
sufficient to fill the voids in the sand and 
gravel, a very dense concrete is obtained, 
into which the penetration of water is 
extremely slow The permeability also 
decreases considerably with age, owing 
to the gradual crystallization of the 
cement in the pores, so that concrete 


which is at first quite absorbent may be- 
come practically impermeable after ex- 
posure to weather for a few weeks or 
months There appears to be a very 
decided increase in permeability when 
the cement is reduced below the amount 
necessary to fill the voids For example, 
a well-mixed sand and gravel weighing 
123 pounds per cubic foot, and therefore 
containing 25 per cent voids, will give a 
fairly impermeable concrete in mixtures 
up to 1 to 4, but with less cement will be 
found quite absorbent A gravel with 
only 20 per cent voids would give about 
equally good results wuth a 1 to 5 mix- 
ture; sudi gravel is, however, rarely met 
with in practice On the other hand, 
the best sand, mixed fine and coarse, 
seldom contains less than 33 per cent 
voids, and concrete made from such 
material will prove permeable if poorer 
than 1 to 3. 

3. Use of a Facing — Penetration of 
water may be effectively prevented by 
giving the blocks a facing of richer 
mixture than the body ^ For the sake of 
smooth appearance, facings are generally 
made ot cement and fine sand, and it is 
often noticed that these do not harden 
well. It should be remembered that a 
1 to 8 sand mixture is no stronger and 
little if any better in water absorption 
than a 1 to 5 mixture of well-graded sand 
and gravel. To secure good hardness 
and resistance to moisture a facing as 
rich as 1 to 2 should be used. 

4 Use of an Impervious Partition. — 
When blocks are made on a horizontal- 
face machine, it is a simple matter, after 
the face is tamped and cores pushed into 
place, to throw into each opening a small 
amount of rich and rather wet mortar, 
spread this fairly evenly, and then go on 
tamping in the ordinary mixture until 
the mold is filled. A dense layer a^o^ 
each of the cross walls is thus obtained, 
which effectually prevents moisture from 
passing beyond it. A method of ^ ac- 
complishing the same result with vertical- 
face machines, by inserting tapered 
wooden blocks in tne middle of the cross 
walls, withdrawing these blocks after 
tamping, and filling the spaces with rich 
mortar, has been patented. In the two- 
piece system the penetration of moisture 
through the wall is prevented by leaving 
an empty space between the web of me 
block and the inside face, or by filling 
this space with rich mortar. 

5, Use of Waterproof Compounds — 
There are compounds on the market, 
of a fatty or waxy nature, which, when 
mixed with cement to the amount or 
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only 1 or 2 per cent of its weight, in- 
crease Its water -resisting qualities in a 
remarkable degree. By thoroughly mix- 
ing 1 to S pounds of suitable compound 
with each sack of cement used, blocks 
which are practically waterproof may be 
made, at very small additional cost, 
from 1 to 4i or 1 to 5 mixtures In 
purchasing waterproof compound, how- 
ever, care should be taken to select such 
as has been proved to be permanent in 
its effect, and some of the materials used 
for this purpose lose their effect after a 
few days* exposure to weather, and are 
entirely worthless 

6 Application to Surface after Erect- 
ing — Various washes, to make concrete 
and stone impervious to water, have 
been used with some success Among 
these the best known is the Sylvester 
wash of alum and soap solution. It is 
stated that this requires frequent re- 
newal, and it IS hardly likely to prove of 
any value in the concrete inaustry The 
writer’s experience has been that the 
most effective remedy, in case a concrete 
building proves damp, is to give the out- 
side walls a very thm wash of cement 
suspended in water One or two coats 
will be found sufficient. If too thick 
a coating is formed it will show hair 
cracks. The effect of the cement wash 
is to make^ the walls appear lighter m 
color, and if the coating is thin the ap- 
pearance is in no way injured 

General Hints on Waterproof Quali- 
ties — To obtain good water-resisting 
properties the first precaution is to 
malce the concrete sufficiently wet. Dry- 
tamped backs, even from rich mixture, 
will always be porous and absorbent, 
while the same mixture in plastic con- 
dition will give blocks which are dense, 
strong, and water-tight The difference 
in this respect is shown by the following 
tests of small concrete blocks, made by 
the writer. The concrete used was made 
of 1 part cement and 5 parts mixed fine 
and coarse sand, by weight. 

No. 1, With 8 per cent water, rather 
dryer than ordinary block concrete, 
tamped in mold 

No. With 10 per cent water, 
tamped in the mold, andf the mold removed 
at once. 

No. S. With per cent water, 
poured into a mold resting on a flat 
surface of dry sand; after 1 hour the sur- 
face was troweled smooth; mold not 
^removed until set 

I ; These blocks were allowed to harden a 
in moist air, then dried. The 


weights, voids, and water absorption 
were as follows* 


Weight, per cubic 

1 2 
Damp- Wet- 
tamped tamped 

3 

Poured 

foot, pounds. 
Voids, calculated. 

122 2 123 9 

no 0 

per cent of volume 
Water required to 
fill voids, per cent 
of weight 

Water absorbed, af- 
ter 2 hours, per 
cent of weight 

25 9 24.9 

33 3 

98 

9.4 

12,5 

88 

64 

10 5 


The rate at which these blocks ab- 
sorbed water was then determined by 
drying them thoroughly, then placing 
them in a tray containing water J inch 
m depth, and weighing them at intervals. 




1 

2 

3 


J hour 

Damp- 

tamped 

Wet- 

tamped 

Poured 


2 0 

0 9 

1 8 

1 

hour . 

3 2 

1 1 

2 5 

2 

hours 

. . 4 1 

1 6 

3 2 

4 

hours 

. 5 2 

2.0 

a o 

24 

hours 

6 1 

84 

70 

48 

hours 

64 

4 3 

75 


These figures show that concrete 
which IS sufficiently wet to be thoroughly 
plastic absorbs water much more slow- 
ly than dryer concrete, and prove the 
importance of using as much water as 
possible in the damp-tamping process. 

Cost. — Concrete blocks can be sold 
and laid up at a good profit at 25 cents 
er cubic foot of wall Common red 
nek costs (at this writing) generally 
about $12 per thousand, laid At 24 to 
the cubic foot, a thousand brick are 
equal to 41.7 cubic foot of wall; or, 
$12, 29 cents per cubic foot Brick walls 
with pressed brick facing cost from 40 
cents to 50 cents per cubic foot, and 
dressed stone from $1 to $1 50 per foot. 
The factory cost of concrete blocks 
varies according to the cost of materials. 
Let us assume cement to be $1 50 per 
barrel of 380 pounds, and sand and gravel 
25 cents per ton With a 1 to 4 mixture, 
1 bairel cement will make 1,900 pounds 
of solid concrete, or at 130 pounds per 
cubic foot, 14,6 cubic feet. The cost of 
materials will then be; 

Cement, 380 pounds .... . . $1 50 

Sand and gravel, 1,500 pounds . . 0 19 

Total $1 69 

or 11.5 cents per cubic foot solid con- 
crete. Now, blocks 9 inches high and 
32 inches long make 2 square feet of 
face of wall, each. Blocks of this height 
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and length, 8 inches thick, make IJ cubic 
feet of wall, and blocks 12 inches thick 
make 2 cubic feet of wall From these 
figures we may calculate the cost of 
materials for these blocks, with cores or 
openings equal to 4 or J the total volume, 
as follows 

Per cubic foot of block, J open- 
ing 7 7 cts 

Per cubic foot of block, J open- 
ing "58 cts 

Block 8 X 9 X 32 inches, ^ open- 
ing 10 3 cts 

Block 8 X 9 X 32 inches, J open- 
ing 7 7 cts 

Block 12 X 9 X 32 inches, J 

opening 15 4 cts 

Block 12 X 9 X 32 inches, I 

opening " 11 6 cts 

If one-third of the cement is replaced 
by hydrate lime the quality of the blocks 
will be improved, and the cost of 
material reduced about 10 per cent 
The cost of labor reouired in manufac- 
turing, handling, ana delivering blocks 
will vary with the locality and the size 
and equipment of factory With hand 
mixing, 3 men at an average of $1 75 each 
will easily^ make 75 8-mch or 50 12-inch 
blocks, with J openings, per day The 
labor cost for these sizes of blocks will 
therefore be 7 cents and 10 J cents 
respectively At a factory equipped with 
power concrete mixer and cars for trans- 
porting blocks, in which a number of 
machines are kept busy, the labor cost 
will be consideraoly less An extensive 
industry located in a large city is, how- 
ever, subject to many expenses which 
are avoided in a small country plant, 
such as high wages, management, office 
rent, advertising, etc , so that the total 
cost of production is likely to be about 
the same in both cases A fair estimate 
of total factory cost is as follows 


Material 
8 X 32 inch, J 

Labor 

Total 

space 10 3 

8 X 32 inch, J 

7 

17 3 cts 

space 7.7 

12 X 32 inch, | 

6 

13 7 cts. 

space , 15.4 

12 X 32 inch, J 

10 5 

25 9 cts. 

space. . . 11.6 

9 

20 6 cts 


With fair allowance for outside ex- 
penses and profit, 8-inch blocks may be 
sold at 30 cents and 12-inch at 40 cents 
each For laying 12-inch blocks m the 
wall, contractors generally figure about 
10 cents each Adding 5 cents for 
teaming, the blocks will cost 55 cents 
each, erected* or 27 i cents per cubic 


foot of wall This is less than the cost 
of common brick, and the above figures 
show that this price could be shaded 
somewhat, if necessary, to meet com- 
petition — S B Newberry in a inonograph 
issued by the American Association of Port- 
land Cement Manufacturers 

Artificial Marbles — I — The mass used 
by Beaumel consists of alum and heavy 
spar (barium sulphate) with addition of 
water and the requisite pigments. The 
following proportions have been found 
to be serviceable Alum, 1,000 parts; 
heavy spar, 10 to 100 parts, water, 100 
parts, the amount of heavy spar bemg 
governed by the degree of translucence 
desired The alum is dissolved in water 
with the use of heat As soon as the 
solution boils the heavy spar is mixed in, 
stirred with water and the pigment; this 
is then boiled down until the mixture has 
lost about S per cent of its weight, at 
which moment the mass exhibits a density 
of 34® Be at a temperature of 212° F. 
The mixture is allow’^ed to cool with constant 
stirring until the substance is semi-liquid 
The resultant mass is poured into a mold 
covered on the inside with several layers 
of collodion and the cast permitted to 
cool completely in the mold, whereupon 
it is taken out and dried entirely in an 
airy room Subsequently the object may 
be polished, patinized, or finishea m some 
other way. 

II — Imitation Black Marble. — A 
black marble of similar character to 
that exported from Belgium — the lat- 
ter product being simply prepared slate 
— may be produced in the following 
manner* The slate suitable for the pur- 
pose IS first smoothly polished with at 
sandstone, so that no visible impression 
IS made on it with a chisel — this being 
rough — after which it is polished finefy 
with artificial pumice stone, and k(st§r 
finished with extremely light natural 
pumice stone, the surface then present- 
ing a soft, velvet-like appearance. After 
drying and thoroughly heating the finely 

g olished surface is impregnated with a 
eated mixture of oil and fine lampblack. 
This IS allowed to remain 12 hours; and, 
according to whether the slate used is 
more or less gray, the process is repeated 
until the gray appearance is lost. 
ishing thoroughly with emery on a linm 
rag follows, and the finishii^ polish is d<MQae 
with tin ashes, to which is added som^ 
lampblack A finish being made thus,, 
wax dissolved in turpentme, with some 
lampblack, is spread on the polished 
plate and w^armed again, which after a 
while is rubbed off yigorously with a 
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clean linen rag Treated thus, the slate 
has the appearance ot bhick marble 

STOPPERS: 

I — To make an anti4cak and lubii- 
eating mixtuic for plug-coeks use 2 paits 
of tried suet and 1 pait of beeswax 
melted together, stn thoioughly, stiftin, 
and cool. 

n. — A mixture for making glass stop- 
pers tight IS made by melting together 
equal parts ot glycerine and paraffine 

To Loosen a Glass Stopper. — I — 


Make a mixture of 

Alcohol 2 draelims 

Glycerine 1 drachm 

Sodium cliloude ... 1 drachm 


Let a portion of this stand in the space 
above the stoppei foi a few liouis, when 
a slight tap will loosen the stoppei 
11. — A circular adjustable clamp, to 
which is attached a strip of asbestos m 
which coils of platinum wiie aie im- 
bedded, IS obtaine<l J5y placing this on 
the neck of the bottle, and passing a cur- 
rent of electricity through the coils of 
wire, sufficient heat will he generated to 
expand the neck and htierate the stopper 
Heat may also be generated by passing 
a yard of cord once around the bottle 
neck and, by taking one end of the coid 
m each hand, drawing it rapidly back 
and forth Care should be taken that 
the contents of the bottle arc not spilled 
on the hand or thrown into the face 
when the stopper does conic out — or 
when the bottle breaks, 

STOPPER LUBRICANTS: 

See Lubricants 

STOVE POLISH: 

See also Polishes 

The following formula gives a liquid 
stove blacking: 

Graphite, m fine pow- 
der 1 pound 

Lampblack 1 ounce 

llosm 4 ounces 

Turpentme I gallon 

The mixture must be well shaken when 
used, and must not be applied when 
there is a fire or light near on account of 
the inflammability of the vapor 
This form may be esteemed a con- 
venience by some, but the rosin and tur- 
entme will, of course, give rise to some 
isagreeable odor on ffrst heating the 
stove, after the liquid is applied. 

Graphite is the foundation ingredient 
in many stove polishes; lampblack, 
Which is sometimes added, as in the fore- 


going formula, deepens the color, but 
the latter foim of caibon is of course 
much more leadily burned off than the 
formci Graphite may be applied by 
merely mixing with water, and then no 
odor follow s the heating of the iron The 
coating must be well nibbed with a brush 
to obtain a good luster 

The solid cakes of stove polish found 
m the niaiket are made by subjecting 
the powdi'ul ufi .!}.■' mixed with 
spirit of 1'. pi'diiu, .o great pressure 
They have to be reduced to powder and 
mixed with water before being applied 

Any of them must be well rubbed with 
a brush after application to give a hand- 
some finish 

STRAW HAT DYEING: 

The plan generally followed is that of 
coating the hats with a solution of var- 
nish in which a suitable aniline dye has 
dissolved The following preparations 
aie m use; 

I — For -dark varnishes prepare a 
basis consisting of oiange shellac, 900 
parts; sabdarac, 225 ])aits, Manila copal, 
225 parts; castor oil, 55 parts, and wood- 
spirit, 9,000 p.irts To color, add to the 
foregoing amount alcohol-soluble, coal- 
tar (lyes as follows. BLick, 55 parts of 
soluble ivory-black (modified by blue or 
green) Olive-hrown, 15 parts of bril- 
iuint-grcen, 55 paits of Bismarck brown 
K, 8 parts of spirit blue Ohve-green, 28 
parts of bnlhant-green, 28 parts of Bis- 
marck-brow'u H Walnut, 55 parts of 
Bismarck-brown H. 15 parts of nigrosm 
Mahogany, 28 parts of Bismarck-brown 
K, winch may be deepened by a little 
nigrosm. 

n — For light colors prepare a varnish 
as follows: Sandarac, 1,350 parts; elemi, 
450 parts; rosin, 450 paits, castor oil, 
110 parts; wood-spirit, 9,000 paits. For 
this amount use cfyes as follows. Gold, 
55 parts of chrysoidm, 55 parts of 
aniline-yellow. I^ight green, 55 parts of 
1 '' 1 ■ 7 parts of aniline-yellow 

h , • , . ^ of spirit blue Deep blue, 

55 parts *of spirit blue, 55 parts of in- 
dulin Violet, 28 parts of methyl-violet, 
3 B. Crimson, 55 parts of safranm 
Chestnut, 55 parts of safranm, 16 parts 
of mdulm 

III. — Shellac 4 ounces 

Sandarac 1 ounce 

Gum thus .... 1 ounce 

Methyl spirit ... 1 pint 

In this dissolve aniline dyes of the 
requisite color, and apply. For white 
straw, white shellac must be used. 
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Stropping pastes: 

See Razor Pastes 


STYPTICS, 

Styptics are substances which arrest 
local bleeding Creosote, tannic acid, 
alcohol, alum, and most of the astringent 
salts belong to this class 

Brocchien^s Styptic — A nostrum con- 
sisting of the water distilled from pine 
tops 

Helvetms’s Styptic — Iron filings (fine) 
and cream of tartai mixed to a proper 
consistence with French brandy 

Eaton’s Styptic — A solution of sul- 
phate disguised by the addition of some 
unimportant substances Helvetius’s 
styptic was for a long time employed 
under this title 

Styptic Paste of Gutta Percha. — Gutta 
percha, 1 ounce, Stockholm tar, or 2 
ounces, creosote, 1 drachm, shellac, 1 
ounce, or quantity sufficient to render it 
sufficiently hard. To be boiled together 
with constant stirring, till it forms a ho- 
mogeneous mass For alveolar hemor- 
rhage, and as a styptic in toothache To 
be softened by molding with the fingers 

SULPHATE STAINS, TO REMOVE: 

See Cleaning Preparations and Meth- 
ods ! 

SULTANA ROLL: 

See Ice Creams. 

SUNBURN REMEDIES: 

See Cosmetics, 

SUTURES OF CATGUT, THEIR PREP- 
ARATION: 

See Catgut 

SYNDFTICON: 

'-e* \ t' 1 » "I ' c- 

Syrups 

(See also Essences and Extracts ) 

The syrups should either be made 
from the best granulated sugar, free 
from ultramarine, or else rock-candy 
syrup. If the former, pure distilled 
water should be used in making the 
syrup, as only in this manner can a syrup 
be obtained that will be free from im- 
purities and odor There are two meth- 
ods by which syrup can be made, nan^m 
by the cold process, or by boiling I he 
advantage of the former is its con- 


venience, of the latter, that it has better 
keeping qualities In the cold process, 
the sugar is either stirred up m the ater 
until it IS dissolved, or water is percolated 
or filtered through the sugar, thus forming 
a solution In the hot process, the sugar 
is simply dissolved m the water by the aid 
of heat, stirring until solution is effected. 
The strength of the syrup for fountain use 
should be about 6 pounds in the gallon 
of finished syrup, it is best, however, to 
make the stock syrup heavier, as it will 
keep much better, using 15 pounds of 
granulated sugar, and 1 gallon of water 
When wanted for use it can be diluted 
to the proper density with water The 
syrups of the market are of this con- 
centrated variety. Unless the apart- 
ments of the dispenser are larger than is 
usual, it is often best to buy the syrup, 
the difference m cost being so small that 
when the time is taken into considera- 
tion the profit IS entirely lost Foamed 
syrups should, however, never be pur- 
chased, they are either contaminated 
with foreign flavor, or are more prone to 
fermentation than plain syrup 

Frmt Syrups —^These may be pre- 
pared from fruit juices, and the desired 
quantity of syrup, then adding soda 
foam, color, and generally a small 
amount of fruit- acid solution They 
may also be made by reducing the con- 
centrated fruit syrups of the market with 
syrup, otherwise proceeding as above. 
As the fruit imces and concentrated 
syrups always have a tried formula at- 
tached, it is needless to use space for this 
purpose 

When a flavor is weak it may be forti- 
fied by adding a small amount of flav- 
oring extract, but under no condition 
shoTild a syrup flavored entirely with an 
essence be handed out to the consumer 
as a fruit syrup, for there is really no 
great resemblance between the two. 
Fruit syrups may be dispensed solid by 
adding the syrup to the soda water 
stirring with a spoon. Use nothing but 
the best ingredients in making syrups- 

Preservation of Syrups — The preser- 
vation of syrups is purely a pharma- 
ceutical question They must be made 
right in order to keep right Syrups, 
particularly fruit syrups, must be kept 
aseptic, especially when made without 
heat The containers should be made 
of glass, porcelain, or pure block tm, so 
that they may be sterilized, and should 
be easily and quickly removed, so that 
the operation may be effected with 
promptness and facility- As is^ well 
known, the operation of sterilization is 
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very simple, consisting m scalding the 
article with boiling water No syrup 
should ever be filled into a container 
without first sterilizing the container The 
fruit acuLs, in the piesence of sugar, serve 
as a media for the growth and develop- 
ment of germ life upon exposure to the 
air lienee the employment of heat as 
pasteurization and sterilization in the pre- 
serving of fruits, etc. 

A pure fruit syrup, filled into a glass 
bottle, porcelain jar, or block-tin can, 
which has been rendered sterile with 
boiling water, maintained at a cool tem- 
perature, will keep for any reasonable 
length of time. Ail danger of fiacturing 
the glass, by pouring water into it, may 
be obviated by first wetting the interior 
of the bottle with cold water 

The fruits for syrups must not only be 
fully ripe, but they must be used imme- 
diately after gathering. The fruit must 
be freed from stems, seeds, etc , filled into 
lightly tied linen sacks, and thus sub- 
jected to pressure, to obtain their jmees 
Immediately after piessiirc the juice 
should be heated q^uickly to F , and 
filtered through a felt bag The filtrate 
should fall directly upon the sugar neces- 
sary to make it a syrup The heating 
serves the purpose of coagulating the <il- 
buminous bodies present m the juices, 
and thus to purify the latter 

Syrups thus prepared have not only a 
most agreeable, fresh taste, but are very 
stable, remaining in a good condition 
for years. 

Hints on Preparation of Syrups, — 
Keep the extracts in a cool, dark place. 
Never add flavoring extracts to hot 
syrup It will cause theifi to evaporate, 
and weaken the flavor Keep all the 
mixing utensils scrupulously clean 
Never mix fruit syrups, nor let them 
stand in the same vessels in which sarsa- 
parilla, ginger, and similar extract flavors 
are mix^ and kept If possible, always 
use distilled water in making syrup. 
Never allow a syrup containing acid to 
come in contact with any metal except 
pure block tin. Clean the syrup jars 
each time before refilling. Keep all 
packages of concentrated syrups and 
crushed fruits tightly corked Mix only a 
small quantity of crushed fruit in the bowl 
at a time, so as to have it always fresh. 

How to Make Simple Syrups — ^Hot 
Procesfl. — Put 25 pounds granulated 
sugar in a large pail, or kettle, and pour 
^ on and stir hot water enough to make 
4 gallons, more or less depending on how 
.thick the syrup IS desired. Then strain 
; |wrhile hot through fine cheese cloth. 


Cold Process."— By agitation Sugar 
25 pounds; water, 2 gallons Put the 
sugar in a container, add the water, and 
agitate with a wooden paddle until the 
sugar IS dissolved An earthenware jar 
with a cover and a faucet at the bottom 
makes a very convenient container 

Cold Process. — By percolation A 
good, easy way to keep syiup on hand 
all the time* Have made a galvanized 
lion percolator, 2 feet long, 8 inches 
across top, and 4 inches at base, with a 
4-mch wue sieve lu bottom. Finish the 
bottom in shape of a funnel. Put a 
syrup faucet in a barrel, and set on a box, 
so that the syrup can be drawn into a gallon 
measure Boi c a hole in the barrel head, 
and insert the percolator Fill three- 
fouiths full of sugar, and fill with water 
As fast as the syrup runs into the barrel 
fill the percolator, always putting m plenty 
of sugar By this method 20 to 25 gal- 
lons heavy syrup can be made in a day 

Rock-Candy Syrum—Sugar, 32 pounds, 
water, 2 gallons Tut the sugar and 
water in a suitable container, set on 
stove, and keep stirring until the mixture 
boils up once. Strain and allow to cool 
When cool there will be on top a crust, 
or film, of crystallized sugar. Strain 
again to remove this film, and the prod- 
uct will be what is commonly known as 
rock-candy svrup. This may be reduced 
with one-iifth of its bulk of water when 
wanted for use 

COLORS FOR SYRUPS: 

Caramel. — Place 3 pounds of crushed 
sugar in a kettle with 1 pint of water, 
and heat. The sugar will at first dis- 
solve, but as the water evaporates a 
solid mass will be formed This must 
be broken up 

Continue to heat, with constant stir- 
ring, until the mass has again become 
liquefied. Keep on a slow fire until the 
mass becomes very dark; then remove 
the kettle from the nre and pour in slowly 
3 pints of boiling water. Set the kettle 
back on the fire and permit contents to 
boil for a short time, then remove, and 
cool Add simple syrup to produce any 
required consistency 

Blue. — 

I — Indigo carmine , . 1 part 

Water ..... 20 parts 

Indigo carmine may usually be ob- 
tained commercially; 

H,- — Tincture of indigo also makes a 
harmless blue. 



SYRUPS— TABLES 


708 


Sap Blue. — | 

Dark blue . . 3 parts 

Grape sugar 1 part 

Water 6 parts 

Green — The addition of indigo-car- 
mine solution to any yellow solution will 
give various shades of green Indigo 
carmine added to a mixture of tincture 
of crocus and glycerine will give a fine 
green color A solution of commercial 
chlorophyll yields grass-green shades 

Pink — 

I — Carmine 1 part 

Liquor potassse 6 parts 

Rose water to make 48 parts 

Mix If the color is too high, dilute 
with distilled water until the required tint 
is obtained 

II. — Soak red-^ple parings in Cali- 
fornia brandy The addition of rose 
leaves makes a fine flavoring as well as 
coloring agent 

Red.— 

Carmine, No 40 1 part 

Strong ammonia 

water 4 parts 

Distilled water to make 24 parts 

Rub up the carmine and ammonia 
water and to the solution add the water 
under trituration If, in standing, this 
shows a tendency to separate, a drop or 
two of water of ammonia will correct 
the trouble. This statement should be 
put on the label of the bottle as the 
volatile ammonia soon escapes even in 
glass-stoppered vials Various shades 
of red may be obtained by using fruit 
juices, such as black cherry, raspberry, 
etc , and also the tinctures of sudbear, 
alkanet, red saunders, erythroxylon, etc. 

Orange. — 

Tincture of red sandal- 
wood ... 1 part 

Ethereal tincture of Orlean, q. s 

Add the orlean tincture to the sandal- 
wood gradually until the desired tint is 
obtained. A red color added to a yellow 
one gives an orange color. 

Purple. — A mixture of tincture^ of 
indigo, or a solution of indigo carmine, 
added to cochineal red gives a fine 
purple. 

yellow. — Various shades of yellow 
may be obtained by the maceration of 
saffron or turmeric in alcohol until a 
strong tincture is obtained. Dilute with 
water until the desired tint is reached. 

SYRTJPj TABLE: 

See Tables. 


Tables 

ALCOHOL DILUTIOir. 

The following table gives the per- 
centage, by weight, of alcohol of 95 per 
cent and of distilled -water to make 1 
liter (about 1 quart), or 1 kilogram (2 2 
pounds), of alcohol of various dilutions. 


TABLE FOR THE DILUTION OF 
ALCOHOL 


a> o 

1 Liter 
contains 

> 

1 Kilogram 
contains 


Percentag 
by Volum 

'b?. 

8 

< 

Distilled 

Water 

Specific Gra 
at CO*’ F 

o 

*2 

^ 1 
: < 

Distilled 

Water 

H 

d o 

5 

Gms 
42 87 

Gms 
950 13 

0 993 

Gms 

43.17 

Gms 
956 83 

399 

10 

85 89 

900 11 

0 986 

87 11 

912 89 

805 

15 

128 87 

852 13 

0 981 

13137 

868 63 

12 14 

20 

171 S3 

' 804 17 

0 976 

176 06 

823 94 

16 27 

25 

214 77 

! 756 23 

0 971 

221 18 

778 82 

20 44 

30 

257 93 

707 07 

0 965 

267 28 

732 72 

2470 

35 

300 74 

658 26 

0 959 

313 60 

686 40 

28 98 

40 

343 77 

608 23 

0 953 

361 10 

638 90 

33 37 

45 

386 75 

557 25 

0 944 

409 69 

590 31 

37 86 

50 

429 65 

504 35 

0 934 

460 01 

539 99 

42.51 

55 

472 64 

451 36 

0 924 

51152 

488 48 

47.27 

60 

515 60 

398 40 

0 914 

56411 

435 89 

5213 

65 

558 61 

343 39 

0 902 

tVO 30 

380 70 

57 23 

70 

60155 

288 45 

0 890 

o’.') % 

31 ‘ 10 

62 4-» 

75 

644 58 

232 42 

0 877 

734 db 

2r5 02 

! 67‘)2 

80 

687 57 

176 43 

0 864 

TO.') % 

2(1120 

73 54 

85 

730 51 

119 49 

0850 

859.43 

140.57 

7942 

60 

773.53 

0 47 

0 834 

927 49 

72 51 

8571 


Capacities of Common Utensils. — ^For 
ordinary measuring purposes a wine- 
glass may be said to hold 2 ounces. 

A tablespoon, J ounce. 

A dessertspoon, J ounce 

A teaspoon, J ounce, or 1 drachm. 

A teacupful of sugar weighs J pound. 

Three tablespoonfuls wei^ J pound. 

Cook’s Table. — Two teacupfuls (well 
heaped) of coffee and of sugar weigh 1 
pound 

Two teacupfuls (level) o^ granulated 
sugar weigh 1 pound. 

Two teacupfuls soft butter (well pack€4^ 
weigh 1 pound. 

One and one-third pints of powdered 
sugar weigh 1 pound. 

Two tablespoonfuls of powdered sugar 
or flour weigh 1 pound. t 

Four teaspooniuls are equal to 1 table- 
spoon 

Two and one-balf teacupfuis ^evel) or 
the best brown sugar weigh 1 pound, 

Two and three-fourths teacupfuls (leT^) 
of powdered sugar weigh 1 pound. ^ ’ 

One tablespoonful (wdl heaped) ©f 
granulated or best brown sugar equ^ I 
ounce. 
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One generous pint of liquid, or 1 pint 
finely chopped meat, packed solidly, 
weighs 1 pound 

Table of Drops. — Used in estimating 
the amount of a flavoring extract neces- 
sary to flavor a gallon of syrup Based 
on the assumptmn of 450 diops being 
equal to 1 ounce 

One drop of extract to an ounce of 
syrup is equal to 2 drachms to a gallon. 

Two drops of extiact to an ounce of 
syrup are equal to 4^ drachms to a gallon 

Three drops of extract to an ounce of 
syrup are equal to 6 ^ drachms to a gallon 

Four drops of extiact to an ounce of 
syrup are equal to 1 ounce and 1 drachm 
to a gallon 

Five drops of extiact to an ounce of 
syrup are equal to 1 ounce and 3J drachms 
to a gallon 

Six drops of extract to an ounce of 
syrup are equal to 1 ounce and 5 V drachms 
to a gallon. 

Seven drops of extract to an ounce of 
syrup are equal to 2 ounces to the gallon. 

Eight drops of extract to an ounce of 
syrup are equal to 52 ounces and 2 \ diachms 
to a gallon. 

Nine drops of extract to an ounce of 
syrup are equal to 2 ounces and 4 J drachms 
to a gallon. 

Ten drops of extract to an ounce of 
syrup are equal to ^2 ounces and drachms 
to a gallon. 

Twelve drops of extiact to an ounce of 
syrup are equal to 3 ounces and SJ drachms 
to a gallon 

Fourteen drops of extract to an ounce 
of syrup are equal to 4 ouiu^es to a gallon. 

Sixteen drops of extract to an ounce 
of syrup are equal to % ounces and 4J 
drachms to a gallon. 

Eighteen drops of extract to an ounce 
of syrup are equal to 5 ounces and 1 
drachm to a gallon. 

Nqtk. — The estimate 450 drops to the 
ounce, while accurate and^ reliable 
enough in this particular relation, must 
not be relied upon for very exact purposes, 
in which, as has frequently been demon- 
strated, the drop vanes within a very wide 
range, according to the nature of the 
liquid, its consistency, specific gravity, 
temperature, the sijse and shape of the 
aperture from which it is allowed to 
escape, etc. 

Fluid Measure. — XT, S. Standard* or 
Wine Measure.— Sixty minims are equal 
to 1 flui drachm 

Eight fluidrachms are equal to 1 fluid- 
ounce. 

Sixteen fluidounces are equal to 1 pint. 


Two pints are equal to 1 quart 
Four quarts are equal to 1 gallon 
One pint of distiuad water weighs 
about 1 pound 

Percentage Solutions. — To prepare 
the following appioximately correct solu- 
tions, dissolve the amount of medicament 
indicated m suflicient water to make one 
imperial pint 

For per cent, or 1 m 5,000 solution, 
use IJ grams of the medicament 

For per cent, or 1 in 2,000 solution, 
use 4^ grams of the medicament 

For per cent, or 1 m 1,000 solution, 
use 8 1 grams of the medicament 

For i per cent, or 1 in 400 solution, 
use 215 grams of the medicament 

For J per cent, or 1 in 200 solution, 
use 43f grams of the medicament 

For 1 per cent, or 1 m 100 solution, 
use 87 § grams of the medicament 
For 2 per cent, or 1 in 50 solution, 
use 175 grams of the medicament 
For 4 per cent, or 1 m 25 solution, 
use 350 grams of the medicament. 

For 5 per cent, or 1 m 20 solution, 
use 4374 grains of the medicament 
For 10 per cent, or 1 in 10 solution, 
use 875 giaius of the medicament 
To make smaller quantities of any 
solution, use less water and reduce the 
medicament in proportion to the amount 
of water employed; thus 4 imperial pint 
of a 1 per cent solution will require 43| 
grains of the medicament. 

Pressure Table. — This table shows the 
amount of commercial sulphuric acid 
(IUSO4) and sodium bicarbonate neces- 
sary to produce a given pressure: 


120 

Pounds Pressure. 

Water, 

Soda B)car , 

Acid Sulph , 

gallons 

Av ounces 

Av ounces 

10 

86 

50 

20 

123 

71 

30 

101 

93 

40 

198 

118 

50 

236 

138 

135 Pounds Pressure 

Water, 

Soda Bicar , 

Acid Sulph., 

gallons 

Av ounces 

Av ounces 

10 

96 

56 

20 

134 

73 

30 

171 

100 

40 

209 

122 

50 

246 

144 

If marble dust be used, reckon at the 
rate of 18 ounces hot water for use 


Sjrrup Table. — The following table shows 
the amount of syrup obtained from 

1. The addition of pounds of sugar to 
1 gallon of water; and the 
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2 Amount of sugar in each gallon of 
syrup resulting therefrom 


Pounds 
of sugar 
added to 
one gallon 
of cold 
water 

Quantity of syrup actually 
obtained 

Pounds 
of sugar 
in one 
gallon of 
syrup. 

Gallons 

Pints 

Fluid- 

ounces 

1 

1 

_ 

10 

93 

2 

1 

1 

4 

1 73 

3 

1 

1 

14 

2 43 

4 

1 

2 

3 

3 05 

5 

1 

3 

2 

3 6 

6 

1 

3 

12 

4 09 

7 

1 

4 

6 

4 52 

8 

1 

5 

— 

4 92 

9 

1 

5 

10 

5 28 

10 

1 

6 

4 

5 62 

11 

1 

6 

14 

5 92 

12 

1 

7 

8 

6 18 

13 

2 

— 

2 

6 38 

14 

2 

— 

12 

6 7 

15 

2 

1 

6 

6 91 


TABLE-TOPS, ACID-PROOF: 

See Acid-Proofing 

TABLES FOR PHOTOGRAPHERS: 
See Photography 

TAFFY: 

See Confectionery. 

TALCUM POWDER: 

See Cosmetics. 


TANK: 

To Estimate Contents of a Cir- 
cular Tank.' — ^The capacity of a circular 
tank may be determmed hy multiplying 
the diameter in mches by itself and by 
7854 and by the length (or depth) m 
inches, which gives the capacity of the 
tank m mches, and then dividing by 231, 
the number of cubic mches m a United 
States gallon. 


TAPS, TO REMOVE BROKEN: 

First clean the hole by means of a 
small squirt gun filled with kerosene All 
broken pieces of the tap can be removed 
with a pair of tweezers, which should be 
as large as possible Then msert the 
" tweezers between the hole and flutes of 
the tap. By slowly workmg back and 
forth and occasionally blowing out with 
kerosene, the broken piecq is easily re- 
leased. 


TATTOO MARKS, REMOVAL 
OF: 

Apply a highly concentrated tannin 
solution on the tattooed places and treat 
them with the tattoomg needle as the 
tattooer does Next \igorously rub the 
places with a lunar caustic stick and 
allow the silver nitrate to act for some 
time, until the tattooed portions have 
turned entirely black Then take off by 
dabbmg. At first a silver tannate forms 
on the upper layers of the skin, which 
dyes the tattoomg black; with slight 
symptoms of mflammation a scurf ensues 
which comes off after 14 to 16 days, 
leaving behmd a reddish scar The latter 
assumes the natural color of the skin 
after some time The process is said to 
have given good results 

TEETH, TO PREVENT DECAY: 

Lime water made from coarse unslaked 
lime, is an excellent preventive of decay — 
crush the lune to a powder, then take a 
half cupful of the powdered lime and put 
m a quart bottle of cold water. Shake 
thoroughly Allow the undissolved lime 
to settle at the bottom of the bottle. 
This will take some httle time After it 
has settled, pour off as much of the clear 
water as can be poured without losing 
any of the lime Again fill the bottle with 
cold water, shake well and allow the solu- 
tion to clear agam After the lime has 
collected at the bottom of the bottle fill 
a twelve ounce bottle with the dear solu- 
tion of lime water, bemg careful not to 
stir up the lime at the bottom After 
brushmg and flossing the teeth, take a 
little of the lime water m the mouth 
forcing it back and forth between the 
teeth untd it foams Then rmse the 
mouth with cold water. 

TEETH, TO WHITEN DISCOL- 
ORED: 

Moisten the corner of a linen hand- 
kerchief with hydrogen peroxide, and 
with it rub the teeth, repeating the rub- 
bing occasionally Use some exceed- 
ingly finely pulverized mfusorial earth, 
or pumice ground to an impalpable 
powder, m connection with the hydrogen 
peroxide, and the job will he quicker 
than with the peroxide alone. 

TERRA COTTA SUBSTITUTE: 

A substance, under this name, designed 
to take the place of terra cotta and 
plaster of Pans in the manufacture of 
small ornamental objects, consists of 
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Albumen . . . . 10 parts 

Magnesium sulphate 4 parts 

Alum . 9 parts 

Calcium sulphate, cal- 
cined 45 parts 

Borax . 2 parts 

Water 30 parts 

The albumen and alum are dissolved 


in the water and with the solution so 
obtained the other ingredients are made 
into a paste This paste is molded at 
once in the usual way and when set the 
articles are exposed in an oven to a heat 
of 140° R 

TERRA COTTA CLEANING: 

See Cleaning Preparations and IVIeth- 
ods 

TEXTILE CLEANING: 

See Cleaning Preparations and Meth- 
ods and Household Formulas 

Thermometers 

Table Showing the Comparison of t^e 
Readings of Thermometers. 


CkLSIUS, or CkNTIOHADK (C) Ill'.AUMUR (R) 
I’ahhenheit (F) 


c. 

R. 

F 

C 


F 

-30 

-24.0 

-22.0 

23 

18 4 

73 4 

-25 

-20 0 

-13 0 

24 

19 2 

1 75 2 

-20 

-16 0 

- 4 0 

25 

1 20 0 

77 0 

-15 

-12 0 1 

+ 5.0 

26 

' 20 8 

78 8 

-10 

- 8.0 

14 0 

27 

21.6 

80 6 

- 5 

-40 

23 0 

28 

22 4 

82.4 

4 

-32 

24 8 

29 

‘ 23 2 

84 2 

3 

- 2.4 

26 0 

30 

i 24 0 

86 0 

- 2 

-16 

28 4 

31 

24 8 

1 87 8 

- 1 

.-0 8 

30 2 

32 

1 25 6 

! 89.6 




33 

26 4 

91 4 

Fr^easing point of water. 

34 

27 2 

93 2 




35 

28 0 

1 95 0 

0 

0.0 

32 0 

36 

28 8 

96.8 

1 

0 8 

33 8 

37 

29 6 

1 98 6 

2 

1 6 

35 6 

38 

30 4 

100 4 

. 3 

2 4 

37.4 

39 

31.2 

' 102 2 

4 

3.2 

30 2 

40 

32 0 

, 104 0 

5 

4 0 

41 0 

41 

32 8 

1 106 8 

6 

1 4 8 

42 8 

42 

33 6 

107 6 

7 

5 6 

44 6 

43 

34.4 

109 4 

S 

6 4 

46 4 

44 

35,2 

111 2 

9 

1 7 2 

48.2 

45 

36 0 

113 0 

10 

8 0* 

50 0 

60 

40 0 

122 0 

11 

8.8 

61 8 

65 

44 0 

131 0 

12 

9 6 

53 6 

60 

48 0 

140 0 

13 

10 4 

55 4 

65 

62 0 

149 0 

14 

11 2 

57 2 

70 

56,0 

168 0 

15 

12 0 

59,0 

76 

60 0 

167 0 

l§ 

12.8 

60 8 

80 

64 0 

176 0 

17 

13.6 

62 6 

85 

68.0 

186 0 

J.8 

14 4 

64 4 

90 

72 0 

194 0 

19 

15 2 

66.2 

96 

76 0 

203 0 

20 ! 

16.0 

68.0 

100 1 

80 0 

212 0 


16.8 

69.8 





17,6 

71.6 

1 Boilmg point of water 


~ Readings on one scale can be changed 
lij^o anotfier by the following formulas. 


in which indicates degrees of temper- 
ature 


R<5au toFahi 
4 

lldau to Cent 
4 


Fahi 



Cent toFahr 

Cent to R^au. 
5 

to Cent 


Fiilir to Rt^au 


THREAD: 

See also Cordage. 

Dressing for Sewing Thread. — For 
colored thread. Irish moss, 3 pounds, 
gum arable, pounds; Japan wax, J 
pound; stearine, 185 grams, borax, 95 
grams; boil together for J hour 

For white thread Irish moss, 2 pounds; 
tapioca, pounds, spermaceti, J pound, 
stearine, 110 grains,^ borax, 95 grams, 
boil together for 20 minutes 

For black thread* Irish moss, 3 pounds; 
gum Senegal, 2 J pounds, ceresin, 1 pound, 
borax, 95 grams , logwood extract, 95 grams, 
blue vitriol, 80 grams; boil together for 
20 minutes Soak the Irish moss in each 
ease overnight in 45^ liters of water, then 
boil for 1 hour, strain and add the other 
ingredients to the resulting solution. It 
is of advantage to add the borax to the 
Irish moss before the boiling. 

THROAT LOZENGES: 

See Confectionery 

THYMOL: 

See Antiseptics. 

TICKS, CATTLE DIP FOR: 

See Insecticides. 

TIERCES: 

See Disinfectants, 

TILEMAKERS^ NOTES: 

See Ceramics 


Tin 

Etching Bath for Tin. — The design is 
either freely drawn upon the metal with 
a needle or a lead pencil, or pricked 
into the metal through tracing paper 
with a needle. The outlines are filled 
with a varnish (wax, colophony, asphalt) ^ 
The varnish is rendered fluid with tur- 
pentine and applied with a brush The 
article after having dried is laid in a 
i solution of nitric acid for 1 J to 2 hours 
It is then washed and dried with blotting 
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paper The protective coating of as- 
phalt IS removed by heating The zinc 
oxide in the deeper portions is cleaned 
away with a silver soap and brush 

Recovery of Tm and Iron m Tinned- 
Plate Chppings. — The process of utiliz- 
ing tinned-plate scrap consists essentially 
in the removal of the tin This must be 
very completely carried out if the re- 
maining iron IS to be available for cast- 
ing The removal of the outer layer of 
pure tin from the tinned plate is an easy 
matter. Beneath this, however, is an- 
other crystalline layer consisting of an 
alloy of tin and iron, which is more dif- 
ficult of treatment It renders the iron 
unavailable for casting, as even 0 2 
per cent of tin causes brittleness Its 
removal is best accomplished by elec- 
trolysis If dilute sulphuric acid is used 
as an electrolyte, the deposit is spongy 
at first, and afterwards, when the acid 
has been partly neutralized, crystalline 
After 6 hours the clippings are taken out 
and the iron completely dissolved in 
dilute sulphuric acid, the residue of tin 
is then combined with the tin obtained by 
the electrolysis. Green vitriol is there- 
fore a by-product in this process 

Gutensohn’s process has two objects 
To obtain tin and ta render the iron fit 
for use. The tin is obtained by treating 
the tinned plate repeatedly with hydro- 
chloric acid ^ The tin is then removed 
from the solution by means of the electric 
current The tinned plate as the positive 
pole is placed in a tank made of some in- 
sulating material impervious to the action 
of acids, such as slate. A copper plate 
forms the cathode The bichloride of 
tin solution, freed from acid, is put round 
the carbon cylinder in the Bunsen ele- 
ment. Another innovation in this proc- 
ess is that the tank with the tinned- 
plate clippings IS itself turned into an 
electric battery with the aid of the tin. 
A still better source of electricity is, how- 
ever, obtained during the treatment of 
the untinned iron which will be de- 
scribed presently. The final elimination 
of the tm. takes place in the clay cup 
of the Bunsen elements. Besides the 
chloride of tin solution (free from acid), 
another tin solution, preferably chromate 
of tm, nitrate of tin, or sulphate of tin, 
according to the strength of the current 
desired, may be used. To render the 
iron of the tinned plate serviceable the 
acid is drawn off as long as the iron is 
covered with a thin layer of an alloy of 
iron and tin. The latter makes the^ iron 
unfit for use in rolling mills or for the 
precipitation of copper, Fresli hydro- 
23 


chloric acid or sulphuric acid is there- 
fore poured over the plate to remove the 
alloy, after the treatment with the bi- 
chloride of tm solution This acid is 
also systematically used in different vats 
to the point of approximate saturation. 
This solution forms the most suitable 
source of electricity, a zmc-iron element 
being formed by means of a clay cell and 
a zinc cylinder The electrical force 
developed serves to accelerate the solu- 
tion in the next tank, which contains 
tinned plate, either fresh or treated with 
hydrochloric acid Ferrous oxide, or 
spongy metallic iron if the current is 
very strong, is liberated in the iron bat- 
tery Both substances are easily oxi- 
dized, and form red oxide of iron when 
heated The remaining solution can be 
crystallized by evaporation, so that fer- 
rous sulphate (green vitriol) or ferric 
chloride can be obtained, or it can be 
treated to form red oxide of iron. 

Tin m Powder Form — To obtain tin 
in powder form the metal is first melted; 
next pour it into a box whose sides, etc., 
are coated with powdered chalk. Agitate 
the box vigorously and without discon- 
tinuing, until the metal is entirely cold. 
Now pass this powder through a sieve 
and keep in a closed flask. This tin 
powder is eligible for various uses and 
makes a handsome effect, especially in 
bronzing It can be browned. 

TINFOIL: 

See also Metal Foil. 

By pouring tin from a funnel with a 
very long and narrow mouth upon a 
linen surface, the latter being tightly 
stretched, covered with a mixture of 
chalk and white of egg, and placed in a 
sloping position, very thin sheets can be 
produced, and capable of being easily 
transform^ into thin foil. Pure tin should 
never be used in the preparation of ft^ 
intended for packing tobacco, chocolate, 
etc , but an alloy containing 5 to 40 per 
cent of lead. Lead has also been recently 
plated on both sides with tin by the fol- 
lowing method* A lead sheet from 0,64 
to 80 inches thick is poured on a casting 
table as long as it is hot, a layer of tm 
from 0.16 to 0.£0 inches in thickness add- 
ed, the sheet then turned over and coated 
on the other side with tin in the same 
manner. The sheet is then str^died 
between rollers Very thin sheet tin can 
also be made in the sanae way as sheet 
lead, by cutting ^ a tin cylinder into 
spiral sections Colored tinfoil is pre- 
ared by making the foil thoroughly 
right by rubbing with purified cE^k 
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and cotton, then adding a coat of gela- 
tin, colored as required, and covering the 
wliolc finally with a transparent spirit var- 
nish In place ot this somewhat tiouble- 
some process, the following much simpler 
method has lately been intioduccd Ani- 
Ime dyes dissolved in alcohol are applied 
on the purified foil, and the coat, when 
dry, ( overed with a very thin layer of a 
colorless varnish This is done by pour- 
ing the varnish on the surface and then 
inclining the latter so that the vaiiiish 
may reach eveiy part and flow off. 

TIN, SILVER-PLATING; 

Sec Plating 

TIN VARNISHES: 

See Varnishes. 

TINNING: 

See Plating 

TIRE: 

Anti -Leak Rubber Tire — Pneumatic 
tires can be made quite safe from punc- 
tures by using a liberal amount of the 
following cheap mixtuic One pound of 
sheet glue dissolved in hoi water in the 
usual manner, and 3 pints ol molasses 
This mixture injected into the tire 
through the valve stem, semi-hardens into 
an elastic jelly, being, m tact, about the 
same as the well-known ink roller com- 
position used for the rollers of printing 
presses This treatment will usually be 
round to effectually stop leaks in piinc- 
tuied or porous tires 

TIRE CEMENTS- 

See Adhesives, under Rubber Cements. 

TISSIER’S METAL: 

See Alloys 

TITANIUM STEEL: 

See Steel 

TODDY, HOT SODA: 

See Beverages 

TOILET CREAMS, MILKS, POWDERS, 
ETC.: 

See Cosmetics 

TONGUE, TO CLEAN: 

The importance of keeping the tongue 
clean is realized by few It should be 
scraped daily with the bent piece of a 
whalebone or with the edge of a spoon 
to remove all food from it. 

TONING BATHS: 

See Phologiaphy 

TONKA EXTRACT: 

See Essences and^ Extracts 


TONKA, ITS DETECTION IN VANILLA 
EXTRACTS- 

See Vanilla 

TOOL SETTING. 

'llie term “setting” (grinding) is ap- 
plied to the operation ot giving an edge 
to the tools designed for cutting, scrap- 
ing, or sawing Cutting tools are rubbed 
cither on flat sandstones or on rapidly 
turned grindstones The wear on the 
faces of the tools diminishes their thick- 
ness and reruleis the cutting angle 
sharpei Good edges cannot be ob- 
tained except wilh the aid of the grind- 
stone; it IS thcrelore important to select 
this instrument with care It should be 
soft, rather than hard, of fine, smooth 
gram, perfectly free from seams or 
flaws The last condition is essential, 
for it often happens that, under the in- 
fluence of tlie I evolving motion, a de- 
fective stone suddenly yields to the 
centrifugal force, blasts and scatters its 
pieces with such violence as to wound 
the operator This accident may also 
happen with perfectly formed stones 
On this account artificial stones have 
been substituted, more homogeneous and 
coherent than the natuial ones 

Whatever may be the stone selected, it 
ought to be kept constantly moist during 
the operation If not, the tools will 
soon get heated and their temper will be 
impaiied When a tool has for a certain 
time undergone the erosive action of the 
stone, the cutting angle becomes too 
acute, too thin, and bends over on itself, 
constituting what is called “the feather 
e<lge ” This condition renders a new 
setting necessary, which is usually ef- 
fected by bending back the feather edge, 
if it IS long, and whetting the blade 
on a stone called a “setter.” There are 
several varieties of stones used for this 
purpose, though they are mostly com- 
posed of calcareous or argilaceous mat- 
ter, mixed with a certain proportion of 
silica. 

The scythestone, of very fine grain, 
serves for grinding off the feather edge of 
scythes, knives, and other large tools. 
The Lorraine stone, of chocolate color 
and fine grain, is employed with oil for 
carpenters* tools American carborun- 
dum IS very erosive It is used with 
water and with oil to obtain a fine edge. 
The lancet stone is not inferior to any of 
the preceding. As its name indicates, 
it is used for shaipenmg surgical instru- 
ments, and onK ^vith oil The Levant 
stone (Turkish sandstone) is the best of 
all for whetting It is gray and semi- 
transparent; when of inferior quality, it 
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IS somewhat spotted with red It is 
usually quite sott. 

To restore stones and efface the in- 
equalities and hollows caused by the 
friction of the tools, they are laid flat 
on a marble or level stone, spread over 
with fine, well-pulverized sandstone, and 
rubbed briskly When tools have a 
curved edge, they are subjected to a 
composition formed of pulverized stone, 
molded into a form convenient for the 
concavity or convexity Tools are also 
whetted with slabs of walnut or aspen 
wood coated with emery of different 
numbers, which produces an excellent 
setting 


TOOL LUBRICANT: 

See Lubricant 

Toothache 

TOOTHACHE GUMS: 

See also Pam Killers. 

1 — Paraffine 94 grams 

Burgundy pitch. 800 grams 
Oil of cloves § fluidrachm 

Creosote | fluidrachm 

Melt the first two mgredients, and, 
wJien nearly cool, add the rest, stirring 
well May be made into small pills or 
turned out in form of small cones or 
cylinders 

II — Melt white wax or spermaceti, 

2 parts, and when melted add carbolic- 
acid crystals, 1 part, and chloral-hydrate 
crystals, 2 parts; stir well until dissolved 
While still liquid, immerse thin layers of 
carbolized absorbent cotton wool and 
allow them to dry When required for 
use a small piece may be snipped off and 
slightly warmed, when it can be in- 
serted into the hollow tooth, where it 
will solidify 

Toothache Remedy. — 

Camphor 4 drachms 

Chloral hydrate 4 drachms 

Oil of cloves 2 drachms 

Oil of cajeput . 2 drachms 

Chloroform 12 drachms 

Tincture of capsi- 
cum 24i drachms 

TOOTH CEMENTS: 

See Cements. 

TOOTH PASTES, POWDERS, SOAPS, 
AND WASHES: 

See Dentifrices. 

I 


TORTOISE-SHELL POLISHES: 

See Polishes 

TOOTH STRAIGHTENING: 

See Watchmakers’ Formulas 

TOUCHSTONE, AQUAFORTIS FOR 
THE: 

See Aquafortis 

TOY PAINT: 

See Paint 

TRACING-CLOTH CLEANERS: 

See Cleaning Preparations and Meth 
ods 

TRAGACANTH, MUCILAGE OF; 

See Adhesives, under Mucilages, 

TRANSPARENCIES: 

See also Photography 
A good method of preparing hand- 
some London transparencies is as fol- 
lows 

White paper is coated with a hquid 
whose chief constituent is Iceland moss 
strongly boiled down in water to which a 
slight quantity of previously dissolved 
gelatin is added In applying the mass, 
which should always be kept in a hot 
condition, the paper should be covered 
uniformly throughout After it has been 
dried well it is smoothed on the coated 
side and used for a proof The trans 
parent colors to be used must be ground 
in stronger varnish than the opaque ones. 
In order to produce a handsome red, 
yellow lake and red sienna are used, the 
tone of the latter is considerably warmer 
than that of the yellow lake Where the 
cost is no consideration, aurosolin may 
also be employed For pale red, madder 
lakes should be employed, but for darker 
shades, crimson lakes and scarlet cochi- 
neal lakes The vivid geranmm lake 
gives a magnificent shade, which, how- 
ever, IS not at all fast m sunlight- The 
most translucent blue will alwajs be 
Berlin blue For purple, madder pur- 
ple IS the most reliable color, but pos- 
sesses little gloss Luminous effects 
can be obtained with the assistance 
of aniline colors, but these are only of 
httle permanence m transparencies. 
Light, transparent green is hardly avail- 
able Recourse has to be taken to mix- 
ing Berlin blue with yellow lake, or red 
sienna Green chromic oxide may be 
used if its sober, cool tone has no dis- 
turbing influence. Almost all brown 
coloring bodies give transparent colors^ 
but the most useful are madder lakes 
and burnt umber. Gray is produced by 
mixing purple tone colors with suitable 
brown, but a gray color hardly ever oc- 
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curs ni tx'ansparent prints. Liquid sic- 
cative must always be added to the colors, 
otherwise the diym^? will occupy too 
much time After the drying, the prints 
are varnished on both sides For this 
purpose, a well-coveiing, quickly drying, 
colorless, not too thick varnish must be 
used, which is elastic enough not to 
crack nor to break in bending 

Frequently the varnishing of the pla- 
cards is done with gelatin This imparts 
to the picture an especially handsome, 
luminous luster After an equal quantity 
of alcohol has been added to a readily 
flowing solution of gelatin, kept for use 
in a zinc vessel, the gelatin solution is 
poured on the glass plates destined for 
the transparencies After a quarter of 
an hour, take the placard, moisten its 
back uniformly, and lay it upon a gela- 
tin film which has meanwhile formed 
on the glass plate, where it remains 2 to 
S days When it is to be removed from 
the plate, the edge of the gelatin film 
protruding over the edge of the placard 
IS lifted up with a dull knife, and it is 
thus drawn off A fine, transparent gloss 
remains on the placard proper In order 
to render the covering waterproof and 
pliable, it is given a coating of collodion, 
which does not detract from the trans- 
parence, The glass plates and their 
irames must be cleaned of adhering gela- 
tin particles before renewed use 

TRANSFER PR.OCESSES: 

To Transfer Designs. — Designs can be 
transferred on painted surfaces, cloth, 
leather, velvet, oil cloth, and linen 
sharply and in all the details with little 
trouble. Take the original design, lay 
it on a layer of paper, and trace the lines 
of design accurately with a packing 
needle, the eye of which is held by a piece 
of wood for a handle. It is necessary 
to press down well The design be- 
comes visible on the back by an eleva- 
tion When everything has been accu- 
rately pressed through, take, e g , for dark 
objects,^ whiting (formed in pieces), lay 
the design face downward on the knee 
and pass mildly with the whiting over 
t^e elevations, on every elevation a chalk 
l|ne will appear. Then dust off the 
siiperfluqus whiting with the fingers, lay 
the# whiting side on the cloth to hold it 
ap that it cannot slide, and pass over it 
with a soft brush For light articles 
take powdered lead pencil, which is 
iMlbbed on with the finger, or hmewood 
(^^rcoal For tracing use oil paint on 
'litoth and India ink on linen 

Copy Engravings. — To make a 
mi&^imile of an engraving expose it in 


a warm, closed box to the vapor of 
iodine, then place it, inkside downward, 
on a smooth, dry sheet of dean white 
papei, which has been brushed with 
staich water After the two prepared 
surfaces have been m contact for a short 
time a facsimile of the engraving will be 
reproduced moie or less accurately, ac- 
cording to the skill of the operator. 

To Transfer Engravings. — The best 
way to transfer engraving from one 
piece to anothei is to rub transfer wax 
into the engraved letters. This wax is 
made of beeswax, S parts; tallow, 3 
parts, Canada balsam, 1 part, olive oil, 
1 part. If the wax becomes too hard, 
add a few drops of olive oil, and if too 
soft, a little more beeswax Care should 
be taken that the wax does not remain 
on the surface about the engraving, 
otherwise the impression would be blurred 
Then moisten a piece of paper by draw- 
ing it over the tongue and lay it on the 
engraving Upon this is laid another 
piece of dry paper, and securing both 
wilh the thumb and forefinger of the 
left hand, so they will not be moved, 
go over the entire surface with a bur- 
nisher made of steel or bone, with a 
pointed end. This will press the lower 
paper into the engraving and cause the 
wax to adhere to it. Then the top paper 
IS removed and the coiner of the lower 
one gently raised The whole is then 
carefully peeled off, and underneath 
will be found a reversed, sharp impres- 
sion of the engraving ^ The edges of the 
paper are then cut so it can be fitted m 
a position on the other articles similar 
to that on the original one When this 
is done lay the paper in the proper posi- 
tion and rub the index finger liglitly over 
it, which will transfer a clear likeness of 
the original engraving If due care is 
taken two dozen or more transfers can 
be made from a single impression 

TRICKS WITH FIRE: 

See Pyrotechnics. 

TUBERS, THEIR PRESERVATION: 

See Roots. 

TUBS: TO RENDER SHRUNKEN 
TUBS WATER-TIGHT: 

See Casks. 

TUNGSTEN STEEL: 

See Steel. 

TURMERIC IN FOOD: 

See Foods.* 

TURPENTINE STAINS; 

See Wood 



TYPEWRITER RIBBONS— VALVES 


*rii 


TURTLE (MOCK) EXTRACT: 

See Condiments 

TWINE: 

See also Thread and Cordage 

Tough twine may be greatly strength- 
ened by dissolving plenty of alum in 
water and laying the twine in this solu- 
tion After drying, the twine will have 
much increased tensile strength 

T3rpewriter Ribbons 

(See also Inks ) 

The constituents of an ink for type- 
writer ribbons may be broadly divided 
into four elements 1, the pigment, the 
vehicle, 3, the corrigent, 4, the solvent 
The elements will differ with the kind of 
ink desired, whether permanent or copy- 
ing 

Permanent (Record) Ink. — Any finely 
divided, non-fading color may be used as 
the pigment, vaseline is the best vehicle 
and wax the best corrigent In order to 
make the ribbon last a long time with 
one inking, as much pigment as feasible 
should be used. To make black record 
ink. Take some vaseline, melt it on a 
slow fire or water bath, and incorporate 
by constant stirring as much lampblack 
as it will take up without becoming 
granular. Take from the fire and allow 
It to cool. The ink is now practically 
finished, except, if not entirely suitable 
on trial, it may be improved by adding 
the corrigent wax in small quantity. 
The ribbon should be charged with a 
very thin, evenly divided amount of ink 
Hence the necessity of a solvent — in this 
instance a mixture of equal parts of 
petroleum benzine and rectified spirit of 
tuj^entine In this mixture dissolve a 
sufficient amount of the solid ink by 
vigorous agitation to make a thin paint. 
Try ffie ink on one extremity of the 
ribbon, if too soft, add a little wax to 
make it harder; if too pale, add more color- 
ing matter, if too hard, add more vasehne 
If carefully applied to the ribbon, and 
the excess brushed off, the result will be 
satisfactory 

On the same principle, other colors 
may be made into ink, but for delicate 
colors, albolene and bleached wax 
should be the vehicle and corrigent, 
respectively. 

The various printing inks may be used 
if properly corrected They require the 
addition of vaseline to make them non- 
drying on the ribbon, and of kome wax 
d found too soft. Where printing inks 
are available, they will be found to give 


excellent results if thus modified, as the 
pigment is well milled and finely divided. 
Even black cosmetic may be made to 
answer, by the addition of some lamp- 
black to the solution in the mixture of 
benzine and turpentine 

After thus having explained the prin- 
ciples underlying the manufacture of 
permanent inks, we can pass more rapidly 
over the subject of copying inks, which 
is governed by the same general rules 
For copying inks, aniline colors form 
the pigment, a mixture of about 3 parts 
of water and 1 part of glycerine, the 
vehicle, transparent soap (about J part), 
the corrigent; stronger alcohol (about 6 
parts), the solvent The desired aniline 
color will easily dissolve in the hot 
vehicle, soap will give the ink the neces- 
sary body and counteract the hygro- 
scopic tendency of the glycerine, and in 
the stronger alcohol the ink will readily 
dissolve, so that it can be applied in a 
finely divided state to the ribbon, where 
the evaporation of the alcohol will leave 
it in a thin film. There is little more to 
add After the ink is made and tried — 
if too soft, add a little more soap, if too 
hard, a little more glycerine; if too pale, 
a little more pigment Printers copy- 
ing ink can be utilized here likewise 
users of the typewriter should so set a 
fresh ribbon as to start at the edge near- 
est the operator, allowing it to run back 
and forth with the same adjustment until 
exhausted along that strip, then shift the 
ribbon forward the width of one letter, 
running until exhausted, and so on. 
Finally, when the whole ribbon is ex- 
hausted, the color have been equably 
used up, and on reinking, the work wifi 
appear even in color, while it will look 
patchy if some of the old ink has been 
left here and there and fresh ink apphed 
over it. 


UDDER INFLAMMATIOir: 
See Veterinary Formulas. 


VALVES. 

The manufacturers of valves test each 
valve under hydraulic pressure before it 
is sent out from the factory, yet they 
frequently leak when erected in the pipe 
lines This is due to the misuse of the 
erector m most cases The following are 
the most noteworthy bad practices to be 
avoided when fitting in valves 

I — Screwing a valve on a pipe vei;y 
tightly, without first closing the valve 
(jlosmg the valve makes the body much 
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moie rigid and able to withstand greater 
strains and also keeps the iron chips 
from lodging under the seats, or in the 
working parts of the valves This, of 
eoLirse, does not apply to cheek valves 

IL— ScuMving a long null thread into 
a valve ^rhe threu<ls on (ornmereial 
pipes are veiy long and should never be 
SCI owed into a valve. An elbow or tee 
will stand the length of thread very well, 
hut a suitable length thread should be 
cut in every ease on the pipe, when used 
to screw into a valve If not, the end of 
pipe will shoulder against the seat of 
valve and so <listort it that the valve will 
leak very badly. 

in. — The application of a pipe wrench 
on the opposite end of the valve fiom the 
end which is being scicwed on the pipe 
TliLS should ncvei be done, as it in- 
variably springs or foiccs the valve seals 
from their true onginal beaiing with the 
disks. 

I V."— Never place the body of a valve 
in the vise to leinove the bonnet or center- 
piece from a valve, as it will scpieeze 
together the soft brass body and throw 
all parts out of alignment Propeily to 
remove the bonnet or centerpieee from 
a valve, either screw into each end of the 
valve a short piece of pipe and place one 
piece of the pipe in the vise, using a 
wrench on the square of bonnet, or if the 
vise IS properly constructed, place the 
square of the bonnet in same and u.se 
the short piece of pipe screwed in each 
end as a lever. When using a wrench 
on square of bonnet or centerpiece, use 
a Stillson or Trimo wrench with a piece 
of tin between the teeth of the jaws and 
the finished brass. ^ It may mark the brass 
slightly, but this is preferable to round- 
ing off all the cornel s with an old monkey 
wrench which is worn out and sprung. 
As the threads on all bonnets or center- 
pieces are doped with litharge or cement, 
a sharp jerk or jar on the wrench will 
start me bonnet much more quickly 
than a steady pull Under no cucum- 
stanees try to replace or remove the 
bonnet or centerpiece of a valve without 
£rst opening it wide This will prevent 
the bending of the stem, forcing the disk 
down through the seat or stripping the 
threads on bomiet wheie it screws into 
body If it is impos.sible to remove bon- 
net or centerpieee by ordinary methods, 
heat the bod v of the valve just outside 
the thread. Then tap lightly all around 
the thread with a soft hammer. This 
method never fails, as the heat expands 
Ae body ring and breaks the joint made 
the litharge or cement. 


V — The application of a large 
monkey wrencli to the stuffing box of 
valve. Many valves aie returned with 
the stuffing boxes split, or the tlueads in 
same stripped This is due to the fact 
that the fitter or engineer has used a large- 
sized monkey wrench on this small part 

VI —The screwing into a valve of a 
long leuglli ot unwsupported pipe For 
example, if the fitter is doing some re- 
pair work and starts out with a run of 
isJ-inch hoiizontal pipe fiom a 2-moh 
valve connected to main steam header, 
the pipe being about 18 feet long, after 
he has screwed the pipe lightly into the 
valve, lie leaves the helper to support the 
pipe at the other end, while he gets the 
lianger ready The helper m the mean- 
time has become tued and drops liis 
shonldei on which the pipe rests about 
3 inches and in consequence the full 
weight of this 18-foot length of pipe 
bears on the valve, ''fhe valve is bactly 
sprung and when the engineer raises 
.steam the next morning the valve leaks. 
When a valve is placed in the center of a 
long run of pipe, the pipe on each side, 
and close to the valve, should be well 
suppoited 

VII — The use of pipe cement in 
valves When it is necessary to use pipe 
cement in joints, this mixture should 
always be placcil on the pipe thread 
which sciews into the valve, and never in 
the valve itself. If the cement is placed in 
the valve, as the pipe is sciewea into the 
valve it forces the cement between the 
seats and disks, where it will soon harden 
and thus prevent the valve from .seating 
properly. 

Vin — Thread chips and scale m 
pipe Before a pipe is screwed into a 
valve it should be stood m a vertical 

{ losiiion and struck .sharply with a 
lammer* Tins will ^ release the chips 
from the thread cutting, and loosen the 
scale inside of pipe When a pipe line 
containing valves is connected up, the 
valves .should all be opened wide and the 
pipe well blown out before they are again 
closed This will remove foreign sub- 
stances which are liable to cut and 
scratch the seats and disks 

IX — Expansion and contraction. 
‘Ample allowance must be provided for 
expansion and contraction in all steam 
lines, especially when brass valves are 
included. The pipe and fittings are 
much more rigid and stiff than the brass 
valves and in consequence the expan- 
sion strains will relieve themselves at 
the weakest point, unless otherwise pro- 
vided for. 
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X — The use of wrenches or bars on 
valve wheels to close the valves tightly. 
This should never be done, as it springs 
the entire valve and throws all parts out 
of alignment, thus making the valve leak 
The manufacturer furnishes a wheel 
sufficiently large properly to close against 
any pressure for which it is suitable 
If the valves cannot be closed tightly by 
this means, there is something between 
the disks and seats or they have been cut 
oi scratched by foreign substances 


Vanilla 

(See also Essences and Extracts ) 

The best Mexican vanilla yields only 
in the neighborhood of 1 7 per cent of 
vanillin, that from Reunion and Gua- 
deloupe about 2 5 per cent, and that 
from Java S 75 per cent There seems 
to be but little connection between the 
quantity of vanillin contained in vanilla 
pods and their quality as a flavor pro- 
ducei Mexican beans are esteemed 
the best and yet they contain far less 
than the Java Those from Brazil and 
Peru contain much less than those from 
Mexico, and yet they are considered in- 
ferior in quality to most others The 
vanillin of the market is chiefly, if not 
entirely, artificial and is made from the 
coniferin of such pines and firs as abies 
excelsa, a pectmata, pmus cembra, and 
p strobus, as well as from the eugenol 
of cloves and allspice Vanillin also ex- 
ists in asparagus, lupine seeds, the seeds 
of the common wild rose, asafetida, and 


fium benzoin 

A eood formula for a 

vanilla extract is 

the following 

Vanilla 

1 ounce 

Tonka 

2 ounces 

Alcohol, deodor- 


ized 

32 fluidounces 

Syrup 

8 fluidounces 


Cut and bruise the vanilla, afterwards 
adding and bruising the Tonka, macerate 
for 14 days in 16 fluidounces of the alco- 
hol, with occasional agitation, pour off 
the clear liquid and set aside, pour the 
remaining alcohol on the magma, ^-^d 
heat by means of a water bath to about 
168® F , in a closely covered vessel 
Keep It at that temperature for ^ ^ 

hours, then strain through flannel with 
slight pressure; mix the two portions of 
liquid and filter through felt Lastly, 
add the syrup To^ render this tinc- 
ture perfectly clear it may be treated 


with pulverized magnesium carbonate^ 
using from J to 1 drachm to each pint. 

To Detect Artificial Vanillin, in 
Vanilla Extracts (see also Foods) —There 
is no well-defined test for vanillin, but 
one can get at it in a negative way The 
aitificial vanillin contains vanillin iden- 
tical with the vanillin contained in the 
vanilla bean, but the vanilla bean, as the 
vanilla extract, contains among its many 
“extractive matters*’ which enter into the 
food and fragrant value of vanilla extract, 
certain rosins which can be identified with 
certainty in analysis by a number of de- 
termining reactions Extract made with- 
out true vanilla can be detected by nega- 
tive results in all these reactions 

Vanilla beans contain 4 to 11 per cent 
of this rosin. It is of a dark red to brown 
color and furnishes about one-half the 
color of the extract of vanilla This 
rosin is soluble in 50 per cent alcohol, 
so that m extracts of high grade, where 
sufficient alcohol is used, all rosin is kept 
in solution In cheap extracts, where as 
little as 20 per cent of alcohol by volume 
is sometimes used, an alkali — usually 
potassium bicarbonate — is added to aid 
in getting rosin, gums, etc , in solution, 
and to prevent subsequent turpidity. 
This treatment deepens the color very 
materially 

Place some of the extract to be exam- 
ined in a glass evaporating dish and 
evaporate the alcohol on the water bath. 
When alcohol is removed, make up 
about the original volume with hot water. 
If alkali has not been used in the manu- 
facture of the extract, the rosin will ap- 
pear as a flocculent red to brown residue. 
Acidify with acetic acid to free rosin 
from bases, separating the whole of the 
rosin and leaving a partly decolorized, 
clear supernatant liquid after standing a 
short time Collect the rosin on a filter, 
wash with water, and reserve the filtrate 
for further tests. 

Place a portion of the fflter with the 
attached rosin in a few cubic centim^e^ 
of dilute caustic potash The rosin 
dissolved to a deep-red solution _ AcM- 
ify The rosin is thereby precipitated. 
Dissolve a portion of the rosin in alcohol; 
to one fraction add a few drops of fer- 
ric chloride; no striking coloration is 
produced To another portion add 
hydrochloric acid, again there is lirae 
change m color. In alcoholic solution 
most rosins give color reactions 'snth 
ric chloride or hydrochloric acid lo 
a portion of the filtrate obUined a^vc 
add a few drops of basic lead acetate- 
The precipitate is so bulky as to almost 
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solidify, due to the excessive amount of 
organic acids, gums, and other extractive 
matter The filtrate from this precipi- 
tate is nearly, but not quite, col oi less 
Test another portion of the filtrate from 
the rosin for tannin with a solution of 

f elatnu Tanmn is present in varying 
ut small quantities It should not be 
present in gr<‘at excess 

To Detect I'onka m Vamlla Extract — 
The following test depends on the chem- 
ical difference between eoumarin and 
vanillin, the odorous principles of the two 
beans ^ Coumarm is the anhycludc of 
coumaric acid, and on fusion with a caus- 
tic alkali yields acetic and salicylic acids, 
while vanillin is methyl protocatechm 
aldehyde, and when treated similarly 
yields protocatechuic acid The test is 
perfoi med by evaporating a small quan- 
tity of the extract to dryness, and melting 
the residue with caustic potash Trans- 
fer the fused mass to a test tube, neu- 
tralize with hydrochloric acid, and add 
a few drops of ferric chloride solution 
If Tonka be present in the extract, the 
beautiful violet coloration characteristic 
of salicylic acid will at once become evi- 
dent. 

Vamlla Substitute. — A substitute for 
vanilla extract is made from synthetic 
vanillin The vanillin is simply dis- 
solved in diluted alcohol and the solution 
colored with a little caramel and sweet- 
ened perhaps with svrup. The follow- 
ing IS a typical formula: 

Vanillin . 1 ounce 

Alcohol , 0 quarts 

Water , . . , 5 quarts 

Syrup ... 1 quart 

daramel sufficient to color. 

An extract so made does not wholly 
represent the flavor of the bean, while 
vanillin is the chief flavoring constituent 
of the bean, there are present other sub- 
stances which contribute to the flayor; 
and connoisseurs prefer this combina- 
tion, the remaining members of which 
jbave not yet been made artificially. 


VAKILLIN: 

See Vanilla 

Varnishes 

(Bee also En^amels, Glaze«5, Oils, Paints, 
Rust Preventives, Stains, and Water- 
^^^roofing ) ^ 

Varnish is a solution of resinous matter 
forming a clear, limpid fluid capable of 
Iwirdfening 'Without losing its transparency. 


It IS used to give a shining, transparent,, 
hard, and preservative covering to the 
finished surface of woodwork, capable of 
resisting m a greater or less degree the 
influence of the an and moisture This 
coating, when applied to metal or mineral 
sui faces, lakes the name of lacquer, and 
must be prepared fiom rosins at once 
more adhesive and tenacious than those 
entenng into vainish 

The rosins, commonly called gums, 
suitable for varnish are of two kinds — 
the hard and the soft. The hard varie- 
ties are copal, amber, and the lac rosins 
The dry soft rosins are jumper gum 
(commonly called sandarac), mastic, and 
dammar The elastic soft rosms are 
benzoin, elemi, anime, and turpentine 
The science of preparing varnish con- 
sists in combining these classes of rosins 
in a suitable solvent, so that each conveys 
Its good qualities and counteracts the 
bad ones of the others, and in giving the 
desired color to this solution wilhout 
affecting tlie suspension of the rosins, or 
detracting from the diymg and haidcn- 
mg properties of the varnish 

111 spirit varnish (that made with alco- 
hol) the hard and the elastic gums must lie 
mixed to insure tenderness and solidity, 
as the alcohol evaporates at once after 
applying, leaving the varnish wholly 
dependent on the gums for the tenacious 
and adhesive properties, and if the soft 
rosins picdominate, the varnish will 
remain ^Hacky” for a long time. Spirit 
varnish, however good and convenient tc 
work with, must always be inferior to oil 
varnish, as the latter is at the same time 
more tender and more solid, for the oil in 
oxidizing and evaporating thickens and 
forms rosin which continues its softening 
and binding presence, whereas in a spirit 
varnish the alcohol is promptly dissi- 
pated, and leaves the gums on the sur- 
face of the work in a more or less granu- 
lar and brittle precipitate which chips 
readily and peels off. 

Varnish must be tender and in a 
manner soft. It must yield to the 
movements of the wood in expanding or 
contracting with the heat or cold, andi 
must not inclose the wood like a sheet of 
glass. This IS why oil varnish is superior 
to spirit varnish. To obtain this supple- 
ness the gums must be dissolved m some 
liquid not highly volatile like spirit, but 
one which mixes with them in substance 
permanently to counteract their extreme 
friability. Such solvents are the oils of 
lavender, spike, rosemaiy, and tur]|^n- 
tine, combined with linseed oil The 
vehicle in which the rosins are dissolved 
must be soft and remain so in order to 
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keep the rosins soft which are of them- 
selves naturally hard Any varnish from 
which the solvent has completely dried 
out must of necessity become hard and 
glassy and chip off But, on the other 
hand, if the varnish remains too soft and 
"‘tacky,” It will “cake” in time and 
destroy the effect desired 

Aside from this, close observers if not 
chemists will agree that for this work it 
IS much more desirable to dissolve these 
rosins in a liquid closely related to them 
in chemical composition, rather than m a 
liquid of no chemical relation and which 
no doubt changes certain properties of 
the rosins, and cuts them into solution 
more sharply than does turpentine or 
linseed oil It is a well-known fact that 
each time glue is liquefied it loses some 
of its adhesive properties On this 
same principle it is not desirable to dis- 
solve varnish rosins in a liquid very un- 
like them, nor in one in which they are 
ciuickly and highly soluble Modern ef- 
fort has been bent on inventing a cheap 
varnish, easily prepared, that will take 
the place of oil varnish, and the market 
IS flooded with benzine, carbon bisul- 
phide, and various ether products which 
are next to worthless where wearing and 
durable properties are desired 

Alcohol will hold in solution only 
about one-third of its weight in rosins 
Turpentine must be added always last to 
spirit varnish Turpentine in its clear 
recently distilled state will not mix with 
alcohol, but must first be oxidized by 
exposing It to the air m an uncorked 
bottle until a small quantity taken there- 
from mixes peifectly with alcohol This 
usually takes from a month to six weeks 
Mastic must be added last of all to the 
ingredients of spirit varnish, as it is not 
wholly soluble in alcohol but entirely so 
in a solution of rosins in alcohol Spirit 
varnishes that prove too hard and brittle 
may be inaproved by the addition of 
either of the oils of turpentine, castor 
aeed, lavender, rosemarv, or spike, in the 
proportion required to bring the varnish 
to the proper temper 

Coloring “Spirit” Varnishes. — ^In 
modern works the following coloring 
substances are used, separately and 
in blends* Saffron (brilliant golden 
ellow), dragon’s blood (deep reddish 
rown), gamboge (bright yellow), Soco- 
trine or Bombay aloes (liver brown), 
a,sphalt, ivory, and bone black (black), 
sandalwood, pterocarpus santalinus, the 
heartwood (dark reel), Indian sandal- 
wood, pterocarpus indica, the heart- 
Wr'ood (orange red), brazil wood (dark 


yellow), myrrh (yellowish to reddish 
brown, darkens on exposure), madder 
(reddish brown), logwood (brown), red 
scammony rosin (light red), turmeric 
(orange yellow), and many others ac 
cording to the various shades desired. 

Manufacturing Hints. — Glass, coarse- 
ly powdered, is often added to varnish 
when mixed in large quantities for the 
purpose of cutting the rosins and pre- 
venting them from adhering to the bot- 
tom and sides of the container When 
possible, varnish should always be com- 
pounded without the use of heat, as this 
carbonizes and otherwise changes the 
constituents, and, besides, danger always 
ensues from the highly inflammable 
nature of the material employed How- 
ever, when heat is necessary, a water 
bath should always be used, the varnish 
should never fill the vessel over a half to 
three-fourths of its capacity 

The Gums Used in Making Varnish. — • 
Jumper gum or true sandarac comes m 
long, yellowish, dusty tears, and requires 
a high temperature for its manipulation 
in oil The oil must be so hot as to 
scorch a feather dipped into it, before 
this gum IS added, otherwise the gum is 
burned Because of this, jumper gum is 
usually displaced m oil varnish by gum 
dammar Both of these gums, by 3ieir 
dryness, counteract the elasticity of oil 
as well as of other gums. The usus^ 
sandarac of commerce is a brittle, yellow, 
transparent rosm from Africa, more 
soluble in turpentine than in alcohoL 
Its excess renders varnish hard and brit- 
tle Commercial sandarac is also often 
a mixture of the African rosin with dam- 
mar or hard Indian copal, the place of 
the African rosin being sometimes taken 
by true juniper gum. This mixture la 
the pounce of the shops, and is almost 
insoluble in alcohol or turpentine. 
Dammar also largely takes the place of 
tender copal, gum anime, white amber, 
white incense, and white rosin. The 
latter three names are also often applied 
to a mixture of oil and Grecian wax, 
sometimes used in varnish. When gum 
dammar is used as the main rosin in a 
varnish, it should be first fused and 
brought to a boiling point, but not 
thawed This eliminates the property 
that renders dammar varnish soft and 
“tacky” if not treated as above. 

Venetian turpentine has a tenden<iy to 
render varnish “tacky” and must be 
skillfully counteracted if this effect is to 
be avoided. Benzoin in varnish exposed 
to any degree of dampness has a ten- 
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dency to swell, and must in such cases 
be avoided. Elemi, a fragrant rosm 
from Egypt, in time grows hard and 
brittle, and is not so soluble in alcohol as 
anime, which is highly esteemed for its 
more tender cjuahiies Copal is a name 
given lather mdiscnininately to various 
gums and rosins The East Indian or 
Afii(*an IS the tender copal, and is softer 
and more transparent than the other 
varieties, when puie it is freely soluble 
in oil of turpentine or rosemaiy. Ilaid 
copal comes in its best form from Mexico, 
and is not readily soluble in oil unless 
j&rst fused. The brilliant, deep-red col- 
or of old varnish is said to be based on 
dragon\s blood, but not the kind that 
comes in sticks, cones, etc (whuh is 
always adulterated), but the clear, puie 
tear, decpei in color than a carbuncle, 
and as crystal as a ruby This is sel- 
dom seen in the maiket, as is also the 
tear of gamboge, which, mixed with the 
tear of dragon*s blood, is said to be the 
basis of the brilliant orange and gold 
varnish of the ancients 

Of all applications used to adorn and 
protect the surface of objects, oil var- 
nishes or lacquers containing hard los- 
ins are the best, as they furnisli a liaid, 
glossy coating which does not crack and 
IS very durable even when exposed to wind 
and rain 

To obtain a varnish of these desirable 
qualities the best old linseed oil, or 
varnish made fiom it, must be combined 
with the residue left by the dry distilla- 
tion of amber or very hard copal This 
distillation removes a quantity of vola- 
tile oil amounting to one-fourtli oi one- 
fifth of the original weight The residue 
is pulvenssed and dissolved in hot linseed- 
oil varnish, forming a thick, viscous, 
yellow-biown liquid, which, as a rule, 
must be thinnecl with oil of turpentine 
before being applied 

Hard rosin oil varnish of this sort may 
conveniently be mixed with the solution 
of asphalt m the oil of turpentine with 
the aid of the simple apparatus described 
below, as the stiffness of the two liquids 
makes hand stirring slow and laborious 
A cask is mounted on an axle which 
projects through both heads, but is 
mclmed to the axis of the cawsk, so that 
when the ends of the axle are set m bear- 
ings and the cask is revolved, each end 
of the cask will rise and fall alternately, 
and any liquid which only partly fills the 
cask will be thoroughly mixed and 
churned in a short time The cask is 
two-thirds filled with the two thick var- 
nishes (hard rosin in linseed oil and 
asphalt in the oil of turpentine) in the 


desired pioportion, and after these have 
been intimately mixed by turning the 
cask, a sutlieient (quantity of rectified oil 
ot tin pen tine to give piopei consistence 
is added and the lotation is continued 
luild the mixture is peifectly uniform 

To obtain the best and most durable 
result witli tins mixed oil, losui, and as- 
phalt vaimsh it is advisable to (lilute it 
fieely with oil of tuipeiitme and to apply 
2 oi 3 coats, allowing each coat to dry 
before the next is put on In this way a 
deep blade and veiy glossy surface is 
oblanied winch cannot he (hstmgiiished 
fioin genuine Japanese lacquer 

Many formulas for making these 
mixed asphalt varnishes contain losin — 
usually Ameru'an rosin The result is 
the production of a tdieaper but nilenor 
varnish. The addition of such soft 
rosms as elemi and (‘opiuba, however, is 
made ioi another leason, and it im- 
pioves the ijuahty of the varnish for 
oeitain purposes. Though these rosins 
soften the lacquer, they also make it moie 
elastic, and therefore more suitable for 
coating leather and textile fabrics, as it 
<loes not (lack in consequence of repeated 
bending, i oiling, and fokling 

In eolonng spirit varnish the alcohol 
should always be colored first to the 
desired shacie before mixing with the 
rosin, except where ivory or bone black 
IS used If the color is takim from a 
gum, due allowance foi the same must 
\>e made in the rosins of the varnish. 
For instance, in a vanush based on 
mastxe, 10 parts, and ^ tender copal, 5 
pads, in 100 parts, if this is to be colored 
with, say, 8 parts of dragoids blood (or 
any other color gum), tlie rosins must be 
re(lu(‘ed to mastic, 8 parts, and tender 
copal, 4 parts. Eight paits of color gum 
are here equivalent to $ parts of varnish 
rosm Tins holds true with gamboge, 
aloes, myrrh, and the other gum rosins 
used for their color. This seeming dis- 
proportion IS due to the inert matter and 
gum insoluble in alcohol, always present 
in these gum rosins. 

Shellac Varnish. — This is made in the 
general proportion of 3 pounds of shellac 
to a gallon of alcohol, the color, temper, 
etc., to be determined by the require- 
ments of the purchaser, and the nature of 
the wood to which the varnish is to be 
applied. Shellac varnish is usually tem- 
pered with sandarac, elemi, dammar, and 
the oil of linseed, turpentine, spike, or 
rosemary. 

Various impurities held in suspension 
in shellac varnish may be entirely pre- 
cipitated by the gradual addition of some 



VARNISHES 


717 


crystals of oxalic acid, stirring the varnish 
to aid their solution, and then setting it 
aside overnight to permit the impurities 
to settle No more acid should be used 
than IS really necessary 

Rules for Varnishing.— 1 Avoid as far 
as possible all .. . with the 

varnishes, do no^ ■ ‘ - vith oil of 

turpentine, and least of all with siccative, 
to expedite the drying If the varnish 
has become too thick in consequence of 
faulty storing, it should be heated and 
receive an addition of hot, well-boiled 
hnseed-oil varnish and oil of turpentine 
Lin seed-oil varnish or oil of turpentine 
added to the varnish at a common tem- 
peiature renders it streaky (flacculent) 
and dim and has an unfavorable influ- 
ence on the drying, oil of turpentine takes 
away the gloss ol vainish 

2 Varnishing must be done only on 
smooth, clean surfaces, if a fine, mirror- 
like gloss IS desiied 

3 Varnish must be poured only into 
clean vessels, and from these never back 
into the stationary vessels, if it has been 
in contact with the brush Use only dry 
brushes for varnishing, which are not 
moist with oil of turpentine or linseed oil 
or varnish 

4 Apply varnishes of all kinds as uni- 
formly as possible, spread them out 
evenly on the surfaces so that they form 
neither too thick nor too thin a layer 
If the varnish is put on too thin the coat- 
ing shows no gloss, if applied too thick 
it does not get even and does not form a 
smooth surface, but a wavy one 

5 Like all oil-paint coatings, every 
coat of varnish must be perfectly dry 
before a new one is put on, otherwise 
it IS likely that the whole work will 
show cracks The consumer of varnish 
IS only too apt to blame the varnish for 
all defects which appear in his work or 
develop after some time, although this 
can only be proven in rare cases As a 
rule, the ground was not prepared right 
and the dilferent layers of paint were not 
sufficiently dry, if the surfaces crack after 
a comparatively short time and have the 
appearance of maps The cracking of 
paint must not be confounded with the 
cracking of the varnish, for the cracking 
of the paint will cause the varnish to 
crack prematurely The varnish has to 
stand more than the paint, it protects the 
latter, and as it is transparent, the de- 
fects of the paint are visible through the 
varnish, which frequently causes one to 
form the erroneous conclusion that the 
varnish has cracked, 

6. All varnish coatings must dry 


slowly, and during the drying must be 
absolutely protected from dust, flies, etc , 
until they nave reached that stage when 
we can pass the back of the hand or a 
finger over them without sticking to it. 

The production of faultless varnishing 
in most cases depends on the accuracy 
of the varnisher, on the treatment of his 
brush, his varnish pot, and all the other 
accessories A brush which still holds 
the split points of the bristles never var- 
nishes clear, they are rubbed off easily 
and spoil the varnished work A brush 
which has never been used does not pro- 
duce clean work, it should be tried several 
times, and when it is found that the var- 
nishing accomplished by its use is neat 
and satisfactory it should be kept very 
carefully 

The preservation of the brush is thus 
accomplished First of all do not place it 
in oil or varnish, for this would form a 
skin, parts of wnich would adhere to it, 
rendering the varnished surface unclean 
and grainy, besides these skins there are 
other pai tides which accumulate m the 
corners and cannot be removed by dust- 
ing oft', these will also injure the work. 
In order to preserve the brush properly, 
insert it in a glass of suitable size through 
a cork in the middle of which a hole has 
been bored exactly fitting the handle. 
Into the glass pour a mixture of equal 
parts of alcohol and oil of turpentine, 
and allow only the point of the brush 
to touch the mixture, if at all. If the 
cork IS air-tight the brush cannot dry m 
the vapor of oil of turpentine and spmt. 
From time to time the liqmds in the glass 
should be replenished 

If the varnish remains m the varnish 
receptacle, a little alcohol may be poured 
on, which can do the varmsh no harm. 
At all events the varnish will be pre- 
vented from drying on the walls of the 
vessel and from becoming covered by a 
skm which is produced by the linseed oO, 
and which indicates that the varnish is 
both fat and permanent No skin forms on 
a meager varnish, even when it drys thick. 

After complete drying of the coat of 
varmsh it sometimes happens that the 
varnish becomes white, blue, dim, or 
blind If varmsh turns white on ex- 
posure to the air the quality is at fault. 
The varmsh is either not fat enough or it 
contains a rosin unsuitable for exterior 
work (copal) The whitening occurs a 
few days after the drying of the varnish 
and can be removed only by rubbing off 
the varmsh. 

Preventing Varmsh from Crawling. — 
Rub down the surface to be varm^ed 
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with sharp vinegar Coating with strong- 
ly diluted ox gall is also ot advantage 

Amber Varnish. — This varnish is cap- 
able of giving a very superior polish or 
surface, and is especially valuable foi 
coach and othci high-class woik The 
amber is first bleached by placing a 
quantity — say about 7 pounds — ot yel- 
low amber in a suitable xeceptacle, such 
as an earthenwaie crucible, of sulh- 
cient strength, adding 14 pounds of sal 
gemmse (rock or fossil salt), and then 
pouring in as much spring water as will 
dissolve the sal gemmaj When the lat- 
ter is dissolved more water is added, and 
the crucible is placed oyer a fiie until 
the color of the amber is changed to a 
perfect white. The bleached amber is 
then placed in an iron pot and healed 
over a common fiie until it is completely 
dissolved, after whicli the melting pot is 
removed from the fire, and when sufTi- 
ciently cool the amber is taken from the 
pot and immersed m spring water to 
eliminate the sal gemmte, aftei which 
the amber is put back into the pot and is 
again heated over the fire till the amber 
is dissolved. WJien the operation is 
jSnished the amber is removed from the 
pot and spread out upon a clean marble 
slab to dry until all the water has evap- 
orated, and is afterwards exposed to a 
gentle heat to entirely deprive it of hu- 
midity. 

Asphalt Varnishes — Natural asphalt is 
not entirely soluble in any liquid. Al- 
cohol dissolves only a .small percentage 
of it, ether a much larger proportion. 
The best solvents are benzol, benzine, 
rectified petroleum, the essential oils, 
and chloroform, which leave only a 
small residue undissolved. The em- 
ployment of ether as a solvent is im- 
practicable because of its low boiling 
point, 97® F., and great volatility. The 
varnish would dry almost under the 
brush Chloroform is not open to this 
objection, but it is too expensive for 
ordinary use. Rectified petroleum is a 
good solvent of asphalt, but it is not a 
desirable ingredient of varnish because, 
though the greater part of it soon 
evaporates, a small quantity of less 
volatile substances, which is usually 
present in even the most thoroughly 
rectified petroleum, causes the varnish 
to remain ‘*tacky** for a considerable 
time and to retain a disagreeable odor 
pauch longer Common coal-tar benzine 
is also a good solvent and has the merit 
of cheapness, but its great volatility 
makes the varnish dry too quickly for 
convenient use, especially in summer. 


The best solvent, probably, is oil of 
turpentine, which dissolves asphalt al- 
most completely, pioducing a varnish 
which dries quickly and forms a perfect 
coating if the turpentine has been well 
rectified The turpentine should be a 
‘‘water white, or enliicly colorless, 
liquid of strong optical refractive power 
and agreeable odor, without a trace of 
smokiness. A layer } of an inch m depth 
should evaporate m a short time so com- 
pletely as to leave no stain on a glass 
dish 

But even solutions of the best Syrian 
asphalt in the piuest oil of turpentine, 
if they arc allowed to stand undisturbed 
for a long time in large vessels, deposit 
a thick, scmi-fluid precipitate which a 
large addition of oil of turpentine fails to 
convert into a uniform thin liquid It 
may be assumed that this deposit con- 
sists of an insoluble or nearly insoluble 
art of the asphalt which, perhaps, has 
een deprived of solubility by the action 
of light Ilcnce, in order to obtain a 
uniform solution, this thick part must be 
removed This can be done, though 
imperfectly, by carefully decanting tne 
solution after it has stood for a long 
time in large vessels. This tedious and 
troublesome pro<‘ess may be avoided by 
filtering the solution as it is made, by 
the following simple and quite satis- 
factory method: The solution is made in 
a large cask, lying on its side, with a 
rouna hole about 8 inches in diameter in 
its upper bilge. This opening is pro-, 
video with a well-fitting cover, to the * 
bottom of which a hook is attached. 
The asphalt is placed in a bag of closely 
woven canvas, which is inclosed in a 
second bag of the same material. The 
diameter of tfie double bag, when filled, 
should be such as to allow it to pass 
easily through the opening in the cask, 
and Its lengtn such that, wnen it is hung 
on the hook, its lower end is about 8 
inches above the bottom of the cask. ^ 
The cask is then filled with rectified oil 
of turpentine, closed, and left undis- 
turb^i for several (lays The oil of tur- , 
pentine penetrates into the bag and dis^ > 
solves the asphalt, and the solution, which ^ 
is heavier than pure oil of turpentine, 
exudes through the canvas and sinks to 
the bottom of the cask. Those parts of ^ 
the asphalt which are quite insoluble^ op 
merely swell in the oil of turpentmeitj 
cannot pass through the canvas, and a 2 ?e , 
removea with the bag, leaving a perfect 
solution. When all soluble portions,* 
have been dissolved, the bag, with 
cover, IS raised and hung over the open?', 
ing to dram. If pulverized asphalt ha| , 
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been used the bag is found to contain 
only a small quantity of semi-fluid 
residue This, thinned with oil of 
turpentine and applied with a stiff brush 
and considerable force, forms a thick, 
weather-resisting, and very durable coat- 
ing for planks, etc. 

The proportion of asphalt to oil of 
turpentine is so chosen as to produce, in 
the cask, a pretty thick varnish, which 
may be thinned to any desired degree by 
adding more turpentine For use, it 
shoula be just truck enough to cover 
bright tin and entirely conceal the metal 
with a single coat When dry, this coat 
IS very thin, but it adheres very firmly, 
and continually increases in hardness, 
probably because of the effect of light 
This supposition is supported by the (hffi- 
culty of removing an old coat of asphalt 
varnish, which will not dissolve in tur- 
pentine even after long immersion, and 
usually must be removed by mechanical 
means. 

For a perfect, quick-drying asphalt 
varnish the purest asphalt must be used, 
such as Syrian, or the best Trinidad. 
Trinidad seconds, though better than 
some other asphalts, yield an inferior 
varnish, owing to the presence of impur- 
ities 

Of artificial asphalt, the best for this 
purpose IS the sort known as “mineral 
caoutchouc,’^ which is especially suit- 
able for the manufacture of elastic 
dressings for leather and other flexible 
substances. For wood and metal it is 
less desirable, as it never becomes as hard 
as natural asphalt 

FORMULAS: 

I — A solution of 1 part of caoutchouc 
in 16 parts of oil of turpentine or kero- 
sene is mixed with a solution of 16 parts 
of copal in 8 parts of linseed- oil varnish 
To the mixture is added a solution of 

parts of asphalt in S or 4 parts of lin- 
^eed-oil varnish diluted with 8 or 10 parts 
of oil of turpentine, and the whole is 
filtered This is a fine elastic varnish. 

II, — Coal-tar asphalt, American as- 
phalt, rosin, benzine, each 20 parts; 
Unseed-oil varnish, oil of turpentme, coal- 
tar oil, each 10 parts; binoxide of man- 
ganese, roasted lampblack, each 2 parts 
The solid ingredients are melted to- 
gether and mixed with the hnseed-oil 
varnish, into which the lampblack has 
been stirred, and, finally, the other 
liquids are added. The varnish is 
strained through tow. 

Bicycle Varnish. — This is a spirit var- 
nish, preferably made by a cold proc- 


ess, and requires less technical knowl- 
edge than the preparation of fatty var- 
ni^es The chief dependence is upon 
the choice of the raw materials. These 
raw materials, copal, shellac, etc , are 
first broken up small and placed in a 
barrel adapted for turning upon an axis, 
with a hand crank, or with a belt and 
pulley from a power shaft The barrel 
is of course simply mounted in a frame of 
wood or iron, whichever is the most con- 
venient After the barrel has received 
Its raw material, it may be started and 
kept revolving for 24 hours Long in- 
terruptions in the turning must be care- 
fully avoided, particularly in summer, 
for the material in the barrel, when at 
rest, will, at this season, soon form a 
large lump, to dissolve which will con- 
sume much time and labor. To prevent 
the formation of a semi-solid mass, as 
well as to facilitate the dissolving of the 
gum, it would be well to put some hard, 
smooth stones into the barrel with the 
varmsh ingredients. 

Bicycle Dipping Varnish (Baking Var- 
nish). — Take 50 parts, by wei^t, of 
Syrian asphalt; 50 parts, by weight, of 
copal oil, 50 parts, by weight, of thick 
varnish^ oil, and 105 parts, by weight, 
turpentine oil, to which add 7 parts, by 
weight, of drier. When the asphalt ia 
melted through and through, add the 
copal oil and heat it until the water is 
driven off, as copal oil is seldom free 
from water Now take it off the fibre 
and allow it to cool, add first the sicca- 
tive, then the turpentine and linseed oil, 
which have been meviousiy thoroughly 
mixed together This bicycle varnish 
does not get completely black until it is 
baked. 

Black Varnishes. — ^Black spirit lacquers 
are employed in the wood and metal in- 
dustries. Different kinds are produced 
according to their use They are called 
black Japanese varmshes, or black brill— 
lant varmshes 

Black Japanese Varnish. — ;I.— ^Sculptee 
varnish, 5 parts, red acaroid varnish, 2 
parts, aniline black, 4 part; Lyons blue, 
0015 parts. If a sculpture varnish pre- 
pared with heated copal is employed, a 
black lacquer of especially good quality 
is obtained Usually 1 per cent of oil of 
lavender is added. 


II. — Shellac ... 4 parts 

Borax ...... 2 parts 

Glycerine . ... 2 parts 

Aniline black ..... 5 parts 

Water . . ... - 50 parts 


Dissolve the borax m the water, ad<i 
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the shellac, ami heat until solution is 
eifccted, then add the other ingredients. 
This IS a mat-black vaniish 

For Blackboards.— For blackening 
these boards mix A liter (1 05 pints) good 
alcohol, 70 grams (1,080 giaius) shellac, 
0 grams grams) fine lampblack, 5 
grams (4(5 gunns) hue chalk fiee liom 
sand If led lines are to be diawn, mi\ 
the neoessaiy qiiniility of red lead m 
alcohol and sheliai* 

Bookbinders’ Varnishes. — 

I n m IV V 

Per Per Per Per Per 
Cent Cent Cent Cent Cent 


Shellac 14.5 G 

5 18 

5 (5 8 8 8 

Mastic 0 0 2 

0 

1 1 

Sandarac 0 0 18 

0 

18 11 

(kimphor 1 0 

0 

5 1 5 

Bcn/.oin 


18 7 

Alcohol . 72 5 78 

5 8(J 

0 79 2 75 S 

S<‘ent W’di oil of benzoin. 

, of lavender, 

or of rosemaiy Other autliois give the 
following lecipes* 

VI 

VII 

VIIT IX 

Per 

Per 

Per Per 

Cent 

Cent 

(’out Cent 

Blond shellac 1 1 5 
White shellac, n 5 

18 0 

9 0 

Camphor 

Powdered 

0 7 


sugar . 

0 7 


Sandarac . 


18 0 0 (> 

Mastic 

Venice turpen- 


18 0 

tine , . 


2.0 00 

Alcohol. 77 0 

85 (i 

71 0 78 8 

All solutions may 

be prepareil in the 

cold, bnt the fad 

that 

mastic does 


not dissolve entuely, must not be lost 
Bight of 

Bottle Varnish.-— Bottles may be made 
to exclinle light pretty well by eoatuig 
tliem with asphaltum laeiiuer or varnish. 
A formula recommended for this purpose 
is as follows Dissolve asphaltum, I part, 
in light coal-tar oil, parts, ami ami to 
the solution about 1 pei emit of tastor oil 
This lacquer dries somewhat slowly, but 
adheres very firmly to the glass As- 

f ihaltuin lac(|uer may also bc‘ remleied 
ess brittle by the addition of elemi 
Melt logelber asphaltum, 10 parts, and 
elemi, 1 part, am! dissolve the cold fused 
mass in light eoal-tar oil, parts 
Amber-colored bottles for substanees 
acted upon by the aetinie rays of light 
may be obtained from almost any manu- 
facturer of bottles. 

Can Varnish.— Dissolve shellac, 15 
parts, by weight; Veniee turpentine, Z 


S tarts, by weight; and sandarac, 8 parts, 
y weight, ui spirit, 75 parts, b> weight. 

Copal Varmsh.— Veiy fine copal var- 
msii for those parts of carnages which 
lecjuire the highest polish, is prepared as 
follows 

I Melt 8 jxmuds best copal and mix with 
^0 nounds very dear matuied oil Then 
boil 4 to 5 houis at model ate heat until it 
draws threads, now mix with 85 pounds 
oil of turpentine, strain and keep foi use 
'Jdns varmsh dues rathei slowfy, there- 
fore varnishers geuerallv mix it'oue-half 
with another varnish, which is prepared 
by boiling for 4 boms, ^20 pounds clear 
linseed oil and 8 pounds veiy pure, w hite 
amme rosin, to wlndi is subsequently 
added ;i5 pounds oil of tuipentine 
II —-Mix the following twm varnishes: 
(a) Kight poumls copal, 10 pounds lin- 
seed oil, k poumi dried sugar of lead, 3£ 
poumls oil of turpentine 

(5) Eight pounds good amine rosm, 10 
pounds hnseml oil, ] pound zinc \itnol, 
85 pounds oil of tunHnitine Each of 
these two sets is boihul separately into 
varmsh and stiained, and then both are 
mixed 'rius vanusli dries m 0 hours m 
wunter, ami in 4 hours m summer Foi! 
old artnles w'hieh are to be re- varnished 
black, it IS very suitable. 

Elastic Limpid Gum Varnishes. — T — 
In Older to obtain a limpid rubber 
varmsh, it is essential to have the rubber 
entirely free from water ^Jliis can be 
obtained by cutting the rubber into thin 
strips, or bett<T, into shreds as fine as 
possible, and drying them, at a temper- 
ature of from 104® to 122® F., for se\eral 
days or until they are water free, then 
proceiul as follow’s: 

11 - -Dissolve 1 part of the desnaaited 
lubber in 8 paits of petroleum ether 
(bens^ine) and add 2 parts of fat copal 
varmsh ami stir in. ()r, cover 2 parts of 
drie<l rubber with 1 part of ethiT, let 
slami for several days, or until the rubber 
has taken up as much of the ether as it 
will, then liouefy by standing m a vessel 
of moiierately w'arm water. While still 
w'arm, stir in 2 parts of linseed oil, cut 
wdth 2 parts uf lurpentme oik 

ENAMEL VARNISHES: 

Antiseptic Enamel. --This consists of a 
solution of spirituous gum la<% rosm, and 
copal, with atldilion of salicylic acid, 
etc. Its purpose is mainly the preven- 
tion or removal of mob! or fungous 
formation. The salicylic acid contained 
in the mass acts as an antiseptic during 
the painting, and destroys all fungi 
present. 
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Bath-Tub Enamel Unaffected by Hot 
Water. — I — In order to make paint hold 
on the zinc or tinned copper lining of a bath 
tub, a wash must be used to produce a 
film to which oil paint will adhere ^ First 
remove all grease, etc , with a solution of 
soda or ammonia and dry the surface 
thoroughly, then apply with a wide, soft 
brush equal parts, by weight, of chloride 
of copper, nitrate of copper, and sal 
ammoniac, dissolved in 64 parts, by 
weight, of water When dissolved add 
1 part, by weight, of commercial muri- 
atic acid This solution must be kept 
m glass or earthenware It will drv in 
about 12 hours, giving a grayish-black 
coating to which paint will firmly adhere. 

The priming coat should be white lead 
thinned with turpentine, with only just 
sufficient linseed oil to bind it. After 
this is thoroughly dry, apply one or more 
coats of special bath-tub enamel, or a 
gloss paint made by mixing coach colors 
ground in Japan with hard-drying varnish 
of the best quality Most first-class 
manufacturers have special grades that 
will stand hot water 

II — The following preparation pro- 
duces a brilliant surface on metals and 
is very durable, resisting the effect of 
blows without scaling or chipping off, 
and being therefore highly suitable for | 
cycles and any other articles exposed to 
shock 

For the manufacture of 44 gallons, 11 
pounds of red copper, 8 8 pounds of yel- 
low copper, 4 4 pounds of hard steel, and 
4 4 pounds of soft steel, all in a com- 
minuted condition, are well washed m 
petroleum or mineral spirit, and are then 
treated with concentrated sulphuric acid 
in a lead-lined vessel, with continued 
stirring for 2 hours After 12 hours’ 
rest the sulphuric acid is neutralized 
with Javel extract, and the fine powder 
left m the vessel is passed through a silk 
sieve to remove any fragments of metal, 
then ground along with linseed oil, ivory 
black, and petroleum, the finely divided 
mass being afterwards filtered through 
flannel and incorporated with a mixture 
of Bombay gum, 22 pounds,^ Damascus 
gum, 11 pounds, Judea bitumen, 22 
pounds; Norwegian tar rosin, 11 pounds; 
and 11 pounds of ivory black 
very fine in refined petroleum ^ When 
perfectly homogeneous the mass is again 
filtered, and is then ready for use ms 
laid on with a brush, and then fixed by 
exposure to a temperature of between 
400® and 800® F The ivory black may 
be replaced by other coloring matters, 
according to requirements. 


A Color Enamel. — On the piece to be 
enameled apply oil varnish or white lead, 
and add a powder giving brilliant re- 
flections, such as diamantine, brilliantine, 
or argentine Dry m a stove. Apply a 
new coat of varnish. Apply the powder 
again, and finally heat in the oven 
Afterwards, apply several layers of 
varnish; dry each layer in the oven. 
Apply pumice stone in powder or tripoli, 
and finally apply a layer of Swedish 
varnish, drying in the oven. This 
enamel does not crack. It adheres per- 
fectly, and is advantageous for the pieces 
of cycles and other mobiles. 


Cold Enameling. — This style of enam- 
eling IS generally employed for repairing 
purposes. The various colors are either 
prepared with copal varnish and a little 
oil of turpentine, or else they are melted 
together with mastic and a trifle of oil of 
spike In using the former, the surface 
usually settles down on drying, and 
ordinarily the latter is preferred, which 
IS run on the cracked-oS spot by warming 
the article After the coohng, file the 
cold enamel off uniformly, and restore 
the gloss by quickly drawing it through 
the flame For black cold enamel melt 
mastic together with lampblack, which is 
easily obtained by causing the flame of 
a wick dipped into hnseed oil to touch a 
piece of tm. 

White — White lead or flake white. 


jted — Carmine or cinnabar (vermil- 
ion). 

Blue — Ultramarine or Prussian blue. 

Green — Scheele’s green or Schwem- 
furt green. 

Brown — Umber. 

Yellow — Ocher or chrome yellow. 

The different shades are produced by 
mixmg the colors. 


Enamel for Vats, etc.— Two different 
enamels are usually employed, viz., one for 
the ground and one for the top, the latter 
being somewhat harder than the fornier- 
Ground enamel is prepared by melting 
in an enameled iron kettle 625 parts 
brown shellac, 125 parts French oil of 
turpentine, with 80 parts colophony, and 
warming m another vessel 4,500 pa^ 
of spirit (90 per cent). As soon as the 
rosins are melted, remove the pot from 
the fire and add the spirit in ^ of 

250 parts at a time, seeing to it tfa^^ the 
spirit added is completely combed 
with the rosins by stirring 
any more When all the spirit is added, 
warm the whole again for several min- 
utes on the water bath (free fire should 
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be avouled, on account of danp^or of fireb 
and allow to settle. If a yellow color is 
desired, a<Jd yellow o<‘hei% in which ease 
the mijctnie may also be used as th>or 
varnish. 

''rhe t<jp enamel (hard) consists of oOO 
parts shella<% l‘sJ5 parts French oil ol tur- 
pentine, and 3,500 parts spirit (00 p<‘r 
cent). Boilin#^ in ttie water bath until 
the wSolution appeals <*lear can only be 
of advantage. Aeeoidmf? to the thn'k- 
neas desired, one may sliU (hlule in the 
cold with high-streuglli spirit. ^ '’riutinjj; 
may be done, as desired, with earth 
colors, coffee brown with umber, 
red with Fnglish red, yellow with ocher, 
silver gray with earthy <‘erussite, an<l 
some lampblack. Before painting, dry 
out the vats and putty up the joints with 
a strip of dough which is picpareil from 
ground enamel and finely sifted charcoal 
or brown coal ashes, and apply the 
enamel after fhe putty is dry. '’Fhc 
vainiah dries quickly, is odorless and 
tasteless, and extraordinarily durable. 
If a little annealed soot black is adde<l 
to this vat enamel, a fine iron varnish is 
obtained which adheres very firmly. 
Leather (spattering leather on ^ car- 
riages) can also be nicely varnished 
with it. 

Finishing Enamel for White Fnrni*- 
Various methods are pracliced 
in finishing furniture in white enamel, 
and while numerous preparations in- 
tended for the purpose named are gen- 
erally purchasable of hxuil dealers in 
paint supplies, it is often really diflicult, 
and frcqueiilly impos.sible, to obtain 
a hrst-class rcady-nuuh* enamel* To 
prepare such an article take^ § pint of 
white lead and add to it J pint of pure 
turpentine, i gill of pale coach Japan, 
and i gill of white dammar varnish. 
Mix: all the ingredients together thor- 
oughly. Apply with a camel s-hair brush, 
ana for large surfaces use a 2-ineh double 
thick brush. There should be at least 
thiee coats for good work, applied after 
an interval of ^4 hours between coats; 
and for strictly high-class work four coats 
will be necessary. Each coat should be 
put on thin and entirely^ free from brush 
laparks, sandpapering being carefully done 
upon each coat of pigment. Work that 
has been already painted or varnished 
needs to be cut down with, say, No. J 
sandpaper, and then smoothed fine with 
No. 4 paper Then thin white lead to a 
working consistency with turpentine, 
pSteining only a weak binder of oil in the 
lament, and apply two coats of it to the 
Give each coat plenty of time 


io harden (30 hours should suffice), after 
which sandpapt'riug with No. I 4 paper 
had best be done Oriliuanly, upon two 
coats of white lead, the enamel finish, as 
above ilelailed, may be successfully pro- 
dmaHl, For th(‘ fine, rich emimel finish 
adapted to rare speeime*vs fuiuiture 
and de\ eloped in the mansions of the 
mullimilhouanes, a more elaborate and 
(omph‘x juoeess becomes ue<*eHsary, 

Quick-Drymg Enamel Colors. — En- 
anu'l colors which dry (jui<‘kly, but re- 
main clastic so that applied on tin they 
will stand stamping without cracking off, 
can be pro<lu<*ed as follows: 

In a closed slirrer or rolling cask place 
*'21.5 puits, by weight, of finely powdered 
pale Frenidi rosin, parts, by weight, 
of Manila copal, as well as 35 parts, by 
weight, of denaturi:?ed spirit (05 per 
cent), eauHing the cask or the stirrer to 
rotate mild all tiie gum has completely 
disvHolved, which, according to the tem- 
perature of the room in which the stirrer 
IS and the haidness of the gums, re- 
quires ^4 to 4tS hours. When the gums 
arc entirely ^ dissolved add to the mix- 
ture a solution of parts, by weight, 
of Venice oil turpentine in 0 0525 parts, 
by weight, of <lenaturized spirit of 95 per 
cent, allowing the stirrer to run another £ 
to 3 hours ^ For the purpose of removing 
any impurities present or any undis- 
solved rosin froni the varnish, it is poured 
through a hair sieve or through a three- 
fold layer of fine muslin (organdie) into 
suitable tin vessels or a:inc-lmed barrels 
for further clarification. After 10 to 14 
days the varnish is ready for use. By 
grinding tids varnish with the corre- 
sponding dry pigments the desired 
shades of color may be obtained; but it 
is well to remark that chemically pure 
ssinc white cannot be used wjth advan- 
tage because it thickens and loses its 
covering power. The grinding is best 
carried out twice on an ordinary funnel 
mill. Following are some recipes: 

L — Enamel White. — Lithopone, £ 
parts, by weight; white lead, purest, 4 
part, by wei^it; varnish, £0 parts, by 
weight. 

XI. — Enamel Black. — Ivory black, £ 
parts, by weight; Paris blue, 0.01 part, | 
by weight; varnish, £3 parts, by weight, j 

III. — ^Pale Gray. — Graphite, £ pai^s^ ^ 

by weight; ultramarine, 0.01 part, 
weight; lithopone, 40 parts, by weigni^*| 
varnish, 100 parts, by weight- t 

IV. — ^Bark Gray. — Graphite, 8 partly, 

by weight; ivory black, £ parts, by weighfe^* 
lithopone, 40 parts, by weight; varmsh»;' 
110 parts# by weight. * 
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V — Ciurome Yellow, Pale. — Chrome 
yellow, 2 parts, by weight, lithopone, 2 
parts, by weight, varnish, 40 parts, by 
weight; benzine, 1 J parts, by weight 

VI — Chrome Yellow, Dark — Chrome 
yellow, dark, 2 parts, by weight, chrome 
orange, J part, by weight, lithopone, 1 
part, by weight, varnish, 35 parts, by 
weight, benzine, 1 part, by weight 

VII — Pink, Pale. — Carmine, 4 part, 
by weight, lithopone, 15 parts, by weight, 
varnish, 40 parts, by weight, benzine, IJ 
parts, by weight 

VIII — Pink, Dark. — Carmine, 4 part, 
by weight, Turkey red, 1 part, by weight, 
lithopone, 15 parts, by weight; varnish, 
40 parts, by weight. 

IX — ^Turkey Red. — Turkey red, pale, 

2 parts, by weight; lithopone, 1 part, by 
weight, Turkey red, dark, 1 part, by weight, 
white lead, pure, 4 part, by weight, var- 
nish, 18 parts, by weight; benzine, 4 part, 
by weight. 

X — Flesh Tint. — Chrome yellow, pale, 
14 parts, by weight; graphite, J part, by 
weight, lithopone, 15 parts, by weight; 
Turkey red, pale, 2 parts, by weight, 
varnish, 42 parts, by weight, benzine, 4 
part, by weight. 

XI — Carmme Red. — Lead sulphate, 

5 parts, by weight, Turkey red, pale, 6 
parts, by weight; carmme, 14 parts, by 
weight; orange minium, 3 parts, by 
weight; vermuion, 2 parts, by weight; 
varnish, 50 parts, by weight, benzine, I 4 
parts, by weight. 

XII — Sky Blue. — Ultramarine, 5 parts, 
by weight, lithopone, 5 parts, by weight, 
ultramarine green, 0 05 parts, by weight, 
varnish, 30 parts, by weight; benzine, 1 
part, by weight 

XIII — Ultramarine. — Ultra blue, 5 
parts, by weight; varnish, 12 parts, by 
weight, benzine, 4 part, by weight 

XIV -—Violet — Ultramarine, with red 
tinge, 10 parts, by weight, carmine, 0 0 
paits, by weight; varnish, 25 parts, by 
weight. 

XV — ^Azure. — Paris blue, 10 parts, by 
weight; lithopone, 100 parts, by weight, 
varnish, 300 parts, by weight. 

XVI— Leaf Green— Chrome green, 
pale, 5 parts, by weight; varnish, 25 parts, 
by weight, benzine, 4 part, by weight 

XVII — Silk Green. — Silk green, 10 
parts, by weight; chrome yellow, pale, 4 
part, by wei^t; lead sulphate, 5 parts, 
by weight; \arnish, 30 part^, by weight, 
benzine, 4 part, by weight 

XVIII — Brown. — English red, 10 
parts, by weight; ocher, light, S parts, by 


weight, varnish, 30 parts, by weight; 
benzine, 4 part, by weight 

XIX — Ocher. — French ocher, 10 parts, 
by weight; chrome yellow, dark, 4 part, 
by weight, varnish, SO parts, by weight; 
benzine. 4 part, by weight 

XX — Chocolate — Umber, 10 parts, by 
weight, Florentine lake, 4 part, by weight; 
varnish, 25 parts, by weight, benzine, 4 
part, by weight 

XXI — ^Terra Cotta. — Chrome yellow, 
pale, 10 parts, by weight, Turkey red, 
dark, 3 parts, by weight, varnish, 35 
parts, by weight 

XXII — Olive, Greenish. — French 
ocher, 5 parts, by weight; Paris blue, 4 
part, by weight; graphite, 4 part, by 
weight, varnish, 25 parts, by weight; 
lithopone, 5 parts, by weight. 

XXIII — Olive, Brownish. — Chrome 
orange, 5 parts, by weight; Pans blue, 2 

arts, by weight, lead sulphate, 10 parts, 
y weight, English red, 1 part, by weight, 
varnish, 40 parts, by weight; benzine, IJ 
parts, by weight 

XXIV — Ohve, Reddish.— Turkey red, 
dark, 75 parts, by weight, sap green, 75 
parts, by weight; ocher, pale, 5 part^by 
weight; varnish, SOO parts, by weight; 
benzine, 14 parts, by weight. 

ENGRAVERS’ VARNISHES. 

In copper-plate engraving the plate 
must be covered with a dark-colored 
coating which, though entirely unaffected 
by the etching fluid, must be soft enough 
to allow the finest lines to be drawn 
the needle and must also be susceptibsle 
of complete and easy removal when the 
etching IS finished Varnishes which 
possess these properties are called ‘^efcch- 
ing grounds ” They are made accm^- 
ing to various formulas, but in all eases 
the principal ingredient is asphalt, of 
which only the best natural vaneti^ aie ^ 
suitable for this purpose. Another com- 
mon ingredient is beeswax, or tallow. 
Etching grounds are usually made in 
small quantities, at a smgle ^^eration, by 
melting and stirring the solid ingiedienis 
together and allowmg the mass to cool 
in thm sheets, which are then <&soiv©d 
m oil of turpentine The plate is coated 
uniformly with this varnish through 
which the engraver^s tool readny pes^ 
trates, laying bare the metd 
After the lines thus drawn hawe be^ 
etched by immersing the piate m 
the varnish is washed off with cm 01 
turpentine. 

The following formulas for etching 
grounds have been extensively used by 
engraversr 
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Yellow wax. . . .50 $0 
Syrian asphalt. 20 20 

Rosin 

Amber 

Mastic 25 25 

Tallow. . 

Bergundy pitch . 

FLOOR VARNISHES. 

I. — Manila copal, spirit- 

soluble . . . 12 parts 

Ruby shellac, pow- 
dered . . . . 02 parts 

Venice, turpentine,. , 12 parts 

Spirit, 00 per cent 250 parts 
The materials are dis.solved cold in a 
covered vat ^ with constant stirring, or 
better still, in a stirring machine, and 
filtered. For the pale shades take light 
ocher, for dark ones, Ambcrg eaith, 
which are well ground with the varnish 
in a paint mill. 

II.—Bhellac, A C leaf, 1 2 parts, san- 
darac, 8 parts, Manila copal, 2 parts, 
rosin, 5 parts, castor or linoleic acid or 
wood oil acid, 1 50 parts, spirit (00 per 
cent), 65 parts. 

French Varnish. — So-called French 
varnish is made by dis.solving 1 part of 
bleached or orange shellac m 5 parts of 
alcohol, the solution being allowed tt> 
stand and the clear portion then being de- 
canted The varnish may be colored by 
materials which are soluble in alcoliol 
For red, use I part of eosin to 40 parts 
of the bleached shellac solution. For 
blue, use 1 part of aniline blue to 2t 
parts of the bleached shellac solution, as 
the orange shellac solution would impart 
a gjrcenisli cast For green, use 1 part of 
aniline green (brilliant green) to 49 parts 
of the orange shellac solution. For yel- 
low, use either 2 part.s of extract of tur- 
meric or 1 part of gamboge to 24 parts of 
the solution, or 1 part of aniline yellow 
to 49 parts of the solution For golden 
yellow, use 2 parts of gamboge and 1 
part of dragon’s blood to 47 parts of the 
orange shellac solution The gamboge 
and dragon’s blood should be dissolved 
first in a little alcohol. 

Golden Varnishes. — 

1. — Powdered benzoin. 1 part 

Alcohol enough to make 10 parts. 
Pure saffron, roughly broken up, 
about 6 threads to the ounce 
Macerate 3 d^s and filter. Vary the 
ciuantity of saffron according to the 
snade ciesired Mastic and juniper gum 
may be added to this varnish if a heavier 
body is desired. 


II —Benzoin, juniper gum, gum mas- 
tic, equal parts. 

Dissolve the gums in 9 times their 
weight of alcohol (varied more or less 
according to the consistency wanted), 
and color to the tlesired sha<le with 
threads of pure saffron This varnish is 
very bnlhant and dries at once 

India "Rubber Varnishes,— I .—Dissolve 
10 pounds of India rubber in a mix- 
ture of 10 pounds of turpentine and 20 
poumis of petroleum by treating same 
on a wafer balh. When the solution is 
completeil ad<i 45 poumis of drying oil 
and 5 nouiids of lampblack and mi\ 
thoroughly. 

IL— Dissolve 7 pounds of India rub- 
ber in 25 pounds of oil of turpentine. By 
continuc<i heating <lis.solve 14 pounds of 
rosin m the mixture. Color while hot 
with 3 pounds of lampblack. 


Inlay Varnish. ^ — 

Ozokerite 17 parts 

Carnaubawax. . . , 3 parts 

Turpentine oil. .. . 15 parts 


Melt the ozokerite and Carnauba wax, 
then stir in the turpentine oil. This 
varnish is applied like a polish and im- 
parts to the wood a dark natural color 
and a dull luster. 

Japanning Tin. — The first thing to be 
done when a vessel is to be japanned, is 
to free it from all grease and oil, by rub- 
bing It with turpentine. Should the oil, 
however, be linseed, it may be allowed to 
remain on the vessel, which must in that 
case be put. in an oven and heated till 
the oil becomes (juite hard. 

After these preliminaries, a paint of 
the shade desired, ground in linseed oil, 
IS applied. For brown, umber may be 
used. 

When the paint ha.s been satisfactorily 
applied it shouhl be hardened by heat- 
ing, and then smoothed down by rubbing 
with ground pumice stone applied gently 
by means <jf a piece of felt moistened 
with water To be done well, this re- 
quires care and patience, and, it might 
be ailtled, some experience. 

The ves.sel is next coated with a var- 
nish, made by the following formula: 
Turpentine spirit ... 8 ounces 

Oil of lavender 6 ounces 

Camphor. ... 1 drachm 

Bruised copal .... . . 2 ounces 

Perhaps some other good varnish 
would give equally satisfactorv results. 

After this the vessel i*, put m an oven 
and heated to as high a temperature as it 
will bear without causing the varnish tp 


III 

IV 

no 

40 parts 

25 

40 parts 
20 parts 

20 

parts 

25 

parts 
2 parts 
10 parts 



VARNISHES 


725 


blister or run When the varnish has 
become hard, the vessel is taken out and 
another coat is put on, which is submitted 
to heat as before This process may be 
repeated till the judgment of the opera- 
tor tells him that it is no longer advisable. 

Some operators mix the coloring mat- 
ter directly with the varnish, when this is 
done, care should be taken that the pig- 
ment IS first reduced to an impalpable 
powder, and then thoroughly mixed with 
the liquid 

LABEL VARNISHES. 

I — Sandarac S ounces av 

Mastic J ounce av 

Venice turpentine 150 grams 
Alcohol 16 Suidounces 

Macerate with repeated stirring until 
solution is effected, and then filter 

The paper labels are first sized with 
diluted mucilage, then dried, and then 
coated with this varnish. If the labels 
have been written with water-soluble 
inks or color, they are first coated with 2 
coats of collodion, and then varnished 

II — The varnished labels of stock ves- 
sels often suffer damage from the spilling 
of the contents and the dripping after 
much pouring 

Formalin gelatin is capable of with- 
standing the baneful influence of ether, 
benzine, water, spirit of wine, oil, and 
most substances. The following method 
of applying the preservative is recom- 
mended Having thoroughly cleaned 
the surface of the vessel, paste the label 
on and allow it to dry well. Give it a 
coat of thin collodion to protect the 
letters from being dissolved out or caused 
to run, then after a few minutes paint 
over it a coat of gelatin warmed to 
fluidity — 5 to 25 — being careful to cover 
in all the edges Just before it solidifies 
go over it with a tuft of cotton dipped 
into a 40 per cent formalin solution. It 
soon dries and becomes as glossy as 
varnish, and may be coated again and 
again without danger of impairing the 
clear white of the label or decreasing its 
transparency 

Leather Varnishes.— -I.-^An excellent 
varnish for leather can be made from the 
following recipe* Heat 400 pounds of 
boded on to 212° F , and add little by 
little 2 pounds of bichromate of potash, 
keeping the same temperature The 
addition of the bichromate should take 
about 15 minutes Raise to 310® F , 
and add gradually during 1 horn* at that 
temperature, 40 pounds Prussian blue 
Heat for 3 hours more, gradually raising 
to 48^® to 572° F , with constant stirring 


In the meantime, heat together at 392° 
F , for J an hour, 25 pounds Imseed oil* 
35 pounds copal, 75 pounds turpentine, 
and 7 pounds ceresine. Mix the two 
varnishes, and ddute, if necessary, when 
cold with turpentine. The varmsh should 
require to be warmed for ea^ application 
with the brush. 

II — Caoutchouc, 1 part; petroleum, 

1 part, carbon bisulphide, 1 part; 
shellac, 4 parts, bone black, 2 parts; 
alcohol, ao parts First the caoutchouc 
IS brought together with carbon bisul- 
phide in a w^l-closed bottle and stood 
aside for a few days As soon as the 
caoutchouc is soaked add the petroleum 
and the alcohol, then the finely powdered 
shellac, and heat to about 125° F. When 
the liquid appears pretty clear, which 
indicates the solution of all substances, 
the bone black is added by shaking 
thoroughly and the varnish is at once 
filled in bottles which are well closed. 
This pouch composition excels in drying 
quickly and produces upon the leather a 
smooth, deep black coating, which pos- 
sesses a certain elasticity. 

METAL VARNISHES. 

The purpose of these varnishes is to 
protect the metals from oxidation and to 
render them glossy. 

Aluminum. Varmsh. — The following is 
a process giving a special varnish for 
aluminum, out it may also be employed 
for other metals, giving a coating unal- 
terable and indestructible by water or 
atmospheric influences* Dissolve, prefer- 
ably in an enameled vessel, 10 parts, by 
weight, of gum lac in 30 parts of liquid 
ammonia Heat on the water bath for 
about 1 hour and cool. The aluminum 
to be covered with this varmsh is care- 
fully cleaned in potash, and,_ having 
applied the varnish, the article is placed 
in a stove, where it is heated, during a 
certain time, at a suitable temperature 
(about 1062® F.). 

Brass Varnishes Imitating Gold. — 1«— ^ 
An excellent gold varnish for brass ob- 
jects, surgical or optical instruments, 
etc , is prepared as follows. Gum lac, in 

f rains, pulverized, 30 parts; dragon’^s 
lood, 1 part, red senders wood, 1 part; 
pounded glass, 10 parts, strong alcohol, 
600 parts; after sufficient maceration, 
filter The powdered glass simply serves 
for accelerating the dissolving, by inter- 
posing between the particles of gum lac 
and opal 

II — Reduce to powder, 160 parts, pf 
weight, of turmeric of best qumity, and 
pour over it 2 parts, by weight, of saffron. 
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and 1,700 parta, by weight, of spirit; 
digest in a warm place hours, and 
filter. Next dissolve 80 parts, by weight, 
of dragon*s blood; 80 parts, by weight, of 
sandarae; 80 parts, by weight, of elemi 
gum; 50 parts, by weight, of gamboge; 70 
parts, by weight, of seedlac Mix these 
substances with S50 parts, by weight, of 
crushed glass, place them in a flask, and 
pour over this mixture the alcohol <‘olored 
as above described. Assist the solution by 
means of a sand or water bath, ami filter 
at the close of the operation. ^ This is a 
fine varnish for brass scientific instru- 
ments. 

Bronze Varnishes. — X -—The follow- 
ing process yields a top varnish for 
bronze goods and other metallic ware in 
the most varying shades, the vaiuish ex- 
celling, beside^, in high gloss and dur- 
ability. Fill in a bottle, pale sliellae, 
best quality, 40 parts, by weight; pow- 
dered Florentine lake, parts, by 
weight; gamboge, 00 parts, by weight; 
dragon’s blood, also powdered, 0 parts, 
by weight, and add 400 parts, by weight, 
of spirit of wine. This mixture is al- 
lowed to dissolve, the best way being to 
heat the bottle on the water bath until the 
boiling point of water is almost reached, 
shaking from time to time until all is 
dissolved. ^ Upon cooling, decuiit the 
liquid, which constitutes a varnish of 
dark- red color, from any sediment that 
may be present. In a second bottle dis- 
solve in the same maimer ^24 parts, by 
weight, of gamboge in 400 parts, by 
weight, of spirit of wine, from which will 
result a varnish of gohhm-ycllow tint. 
According to the hue desired, niix the 
red varnish with the yellow variety, pro- 
ducing in this way any shade from the 
deepest red to the color of gold. If re- 
quired, dilute with spirit of wine. The 
application of the ijarnish should be con- 
ducted as usual, that is, the article should 
be slightly warm, it being necessary to 
adhere strictly to a certain temperature, 
whic h can be" easily delermined by trials 
and maintained by experience. In order 
to give this varnish a palc-yellow to 
greenish-yellow tone, mix 10 drops of 
picric acid with about 3 parts, by weight, 
of spirit of wine, and add to a small 
quantity of the varnish some of this mix- 
tmr© until the desired shade has been 
reached . Ficric acid is poisonous, and 
the keeping of varnish mixed with this 
acid in a closed bottle is not advisable, 
‘^qliuse there is danger of an e^cplosion. 
Tn^refqre, it is best to prepare only so 
‘];m4ch varnish at one time as is necessary 
immediate* purpose. 


Brown Varnish. — An excellent and 
quickly drying brown varnish for metals 
IS made by dissolving 20 ounces of gum 
kmo and 5 ounces of gum benjamin in 60 
ounces of the best <^ol(i aleohof; 20 ounces 
of common shellac and 2 ounces of thick 
turpentine in 30 ounces of alcohol also 
give a very good varnish If the brown 
IS to have a reddish tint, dissolve 50 
ounces of ruby shellac, 5 ounces balsam 
of copaiba, and 2 to 5 ounces of aniline 
brown, with or without § to I ounce of 
amlme violet, m 150 ounces of alcohol. 

Copper Varnishes.-— These two are for 
polished objects. 

T —One hundre<l and km parts of 
sandarae and ,30 parts of rosin, dissolved 
in snfiicient (piantily of alcohol; 5 parts 
of glycerine are to be added. 

II --Sandarae. 10 parts 

Rosin 3 jmrts 

(Jlycenne • • ; J part 

Alcohol, a sufiicient quantity 

Dissolve the two rosins in sufiicient 
alcohol ami add the glycerine. 

Decorative Metal Varnishes. — 

I n III IV 

Ter Per Per Per 

(Jent Cent Cent Cent 


Heed lac . 

.11 

5 

Amber 

.. 7. 

0 

(iamboge. . 

7. 

6 

Dragon' 

* s 


blood . . 

, 0 

18 

Bafiron. . . . 

0 

16 


. ... M . . . 

Sandarae 11.2 15.9 166 

Mastic . 6.5 14.0 3.4 

Elemi S3 

Venice tur- 
pentine .. 10 3.4 

Camphor. 15 

Aloe.. .. .. 7 0 

Alcohol 72.96 77.5 66 1 63.2 

As will be seen, only natural colors are 
used. The so-called **gold lacquer” is 
composed as follows* Sandarae, 6 25 
parts; mafitic, S parts; shellac, 12.5 parts; 
Venice turpentine, 2.5 parts; aloe, 0.75 
parts, gamboge, 3 parts; alcohol, 72 
parts. The solution is filtered. Ap- 
plied m a thin coating this \ .ii rush diows 
a handsome golden shade. OtJivr mttal 
varnishes have the following composi- 
tion; 

V VI VII 


Per Per Per ^ 
Cent Cent Cent 

Shellac 17.5 . l$,0f 

Yellow acaroid gum. . 13 1 25.0 , 

Manila 8 0 $ .f ^ 

Alcohol. ...69.4 67.0" 63^*11 
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Gold Varnisli. — I — A good gold var- 
msii for coating moldings winch, pro- 
duces great brilliancy is prepared as 
follows Dissolve 3 pounds of shellac m 
30 quarts of alcohol, 5 pounds of mas- 
tic in 5 quarts of alcohol, 3 pounds of 
sandarac m 5 quarts of alcohol, 5 pounds 
of gamboge in 5 quarts of alcohol, 1 pound 
of dragon’s blood in 1 quart of alcohol, 

3 pounds of Saunders in 5 quarts of alco- 
hol, 3 pounds of turpentine in 3 quarts 
of alcohol After all the ingredients have 
been dissolved separately in the given 
quantity of absolute alcohol and filtered, 
the solutions are mixed at a moderate 
heat 

II — A varnish which will give a 
splendid luster, and any gold color from 
deep red to golden yellow, is prepared by 
taking 50 ounces pale shellac, 15 pounds 
Florentine lake (precipitated from cochi- 
neal or redwood decoction by alum onto 
strach, kaolin, or gypsum), 25 ounces of 
sandalwood, and 8 ounces of dragon’s 
blood These in fine powder are dis- 
solved on the water bath, in 500 ounces 
rectified spirit The spirit must boil 
and remain, with occasional shaking, for 
to 3 hours on the bath Then cool and 
decant. In the meantime heat in an- 
other flask on the bath 30 ounces of 
gamboge in 500 ounces of the same spirit 
The two liquids are mixed until the right 
color needed for the particular purpose 
in hand is obtained Dilute with spirit 
if too thick The addition of a little 

E icric acid gives a greenish-yellow bronze 
ut makes the varnish very liable to ex- 
plode These varnishes are applied to 

f ently warmed surfaces with a soft 
nstle brush 

Gold Varnish for Tin.— This is obtained 
in the following manner Spread out 5 
parts, by weight, of finely powdered 
crystallized copper acetate in a warm 
spot, allowing it to lie for some time, then 
grind the powder, which will have ac- 
quired a light-brown shade, with oil of 
turpentine and add, with stirring, 15 
parts, by weight, of fat copal varnish 
heated to 140° F. When the copper 
acetate has dissolved (in about { hour), 
the mass is filled m a bottle and allowed 
to stand warm, for several days, shaking 
frequently The gold varnish is then 
ready for use Coat the articles uni- 
formly with it, and heat in a drying 
chamber, whereupon, according to the 
degree of temperature, varying colora- 
tions are obtained, changing from green 
to yellow, then golden yellow, and finally 
orange to brown When good copal var- 
nish IS employed, the varmsh will adhere 


very firmly, so that the article can be 
pressed without damage 

Iron Varnishes. — I — A varnish ol^ 
tamed by dissolving wax in turpentine is 
useful. It gives a fairly hard coat, but 
has the drawback of filhng up fine 
grooves, and so injuring the appearance 
of many metal ornaments. 

II — Shellac, 15 pounds, Siam benja* 
min, 13 pounds; alcohol, 80 pounds; 
formylchloride, 20 pounds. 

Ill — Sierra Leone copal, 6 pounds; 
dammar, 18 pounds, oleic acid, 3 pounds, 
alcohol, 40 pounds; oil of turpentine. 20 
pounds, formylchloride, 15 pounds The 
formylchloride not only effects the rapid 
drying necessary to prevent the varmsh 
gravitating into hollows, but enables 
the alcohm to make a perfect solution of 
the rosin The varnishes are excessively 
: volatile, and must be stored accordingly. 


Stove Varnishes. — 


Shellac 

12 

parts 

Manila copal . 

14 

parts 

Rosin 

12 

parts 

Gallipot 

2 

parts 

Benzoin 

1 

part 

Lampblack 

Nigrosm, spirit-sol- 

5 

parts 

uble 

pans 

Alcohol 

250 

parts 


Tin Varnishes. — I — ^For Tin 
In 75 parts of alcohol dissolve 15 parts 
of shellac, 2 parts of Venice turpentine, 
and 8 parts of sandarac. 

IX — ^For Trays and Other Tinware.-—^ 
The ground is prepared by adding to 
white lead the tinting colors ground 
good rubbing varnish and hah 
turpentine For drier an admbrtnre^^ 
“terebme” is recommended With 
lean and dull paint, coat the tins 2 
times and blend Next, gram^ 
water or vinegar glaze, and varnish ^ 
pure Zanzibar copal varnish, or 
amber table-top varnish. Th^ 
other tried methods for varnishing 
which are applicable for new 
manufactured in large quantities, while 
they are less advantageous for the 
toration of old, repeatedly used articles, 

VARNISH SUBSTITUTES. 

A substitute for varnish is produced 
by* adding to 100 parts of casein to 
25 parts of a 1 to 10 per cent soap Ra- 
tion and then 20 to 25 parts of 
hme. The mixture is carefully kneadM 
until a perfectly homogeneous mass re- 
sults. Then gradually add ^ 

parts of turpentine on and suffident 
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•water for the mass to assume the con- 
sistency of vanuhh. If it is desired to 
preserve it for some time a little ammonia 
IS added so that the casein hme docs not 
separate* Hie surrogate is considerably 
cheaper than varnish and diies so quick- 
fy that paint ground with it may be ap- 
plied twice in (puck siu'cession 

Zapon Varmshes."— In the case of 
many articles which have been colored 
mechanically or by the battery, pai- 
ticularly^ with large pieces, an opacpie 
varnish is used as a protection against 
atmospheric influenees, 'Phe so-ealled 
brassolme, of a brown ('olor, negrolme, 
black* and asapon* which is (‘oloiless, are 
employed, according to the color of the 
article. The last-named varnish is most 
commonly used, and ffives a tine and 
durable coating, insoluble in almost all 
li<juids which would come mto consider- 
ation here, except that it will wash olf in 
soap and water Zapon varnish is a 
solution of collodion cotton and camphor 
m amyl acetate and amyl alcohol, and 
was formerly used to preserve old manu- 
scripts and legal documents. In the 
prooe.ss of Kaponisnng, the article is 
slightly warmed and immersed in the 
varnish, or the latter is applied with a 
brush. The solution is very durable, 
and has the advantage that after drying 
it will not show edges, rings, or spots. 
Zapon vanush which has become too 
thick must be diluted, and the brushes 
must be kept from becoming dry If it 
is desired to give an especially warm 
tone, the article is treated with brushes 
which have been drawn over beeswax or 
mineral wax. 

For the production of xapon or celluloid 
varnish, pour 20 parts of acetone over 2 
parts of colorless celluloid waste, allow- 
ing it to stand for several days in a closed 
vessel, stirring frequently until the whole 
has dissolved into a clear, thick muss. 
Admix 78 parts of amyl acetate and clarify 
the zapon varnish by allowing it to settle 
for weeks. 

VARNISH, HOW TO FOUR OUT: 

See Castor Oil 

VARNISHES, INSULATING : 

See Insulation. 

VARNISHES, PHOTOGRAPHIC RE- 
TOUCHING: 

See Photography. 

VARNISH REMOVERS: 

See Cleaning Preparations and Meth- 
ods* 


VASELINE STAINS, TO REMOVE 
FROM CLOTHING: 

Bee (leaning Preparations and Meth- 
ods. 

VASOLIMENTUM. 

This unguent is of two kinds, liquid 
aud senn-sohd. The foi iner is prepared 
by mixing 500 parts of tdein, 250 |)arts of 
au'oholic ammonia, and 1,000 parts of liq.. 
uid paraffine, the whole being warmed 
until completely dissolved, and any loss 
in weight made up by additnui of spirit. 
The semi-sohd preparation is made of 
the sa me ingredients, except the paraffine 
salve IS substituted for th<‘ H(juid The 
product is used as a basis for ointments 
111 place of yasogene, and can be in- 
corporated with a number of medica- 
meuts, such as 10 per cent of naphlhol, 
20 per cent of guahuHil, 25 per cent of 
juniper tar, 5 per cent of tniol, 6 per 
cent of iodine, 5 per cent of creosote, 10 
per cent of iehtliyol, 5 per e<uit of ereolin, 
2 per cent of menthol, etc* 

VAT ENAMELS AND VARNISHES: 

See Varnishes 

VEGETABLES, TESTS FOR CANNED: 
See Foods. 

VEGETABLE PARCHMENT; 

See Parchment. 

VICHY: 

See Waters. 

VICHY SALT; 

See Balts (Effervescent). 

Veterinary Formulas 

FOR BIRDS: 

Asthma m Canaries. — 

Tincture capsicum, 5 drachms 
Spirits chloroform . . 90 minims 
Iron citrate, soluble 45 grains 
Fennel water . ... 3§ ounces 

Give a few drops on lump of sugar in 
the cage once daily. 

Colas. — 

Tincture ferri per- 
chloride... . , 1 drachm 

Acid hydrochloric, dil. J drachm 

Glycerine . IJ drachms 

Aqua camphor, q. s . . 1 ounce 

Use S to 6 drops in drinking water. 
Ointment for Healing,— 

Peru balsam 60 grains 

Cola cream ......... 1 ounce 

Apply. 
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Constipation in Birds — I 

F E senna 2 drachms | 

Syrup manna 1 ounce 

Fennel water, q s 4 ounces 

Give a few drops on sugar m cage 
once daily 

Diarrhoea. — 

Tincture iron chloride 2 drachms 
Paregoric 2 drachms 

Caraway water 3^ ounces 

Give few drops on lump of sugar once 
daily 


Mocking-Bird Food.- 
Crackers 
Corn 
Rice 

Hemp seed 
Capsicum 

Mix and reduce to a 

Foods for Red Birds 
Sunflower seed 
Hemp seed 
Canary seed 
Cracked wheat 
Unshelled rice 
Mix and grind to a 


8 ounces 

9 ounces 
2 ounces 
1 ounce 

10 grams 
coarse powder. 

8 ounces 
16 ounces 
10 ounces 
8 ounces 
6 ounces 
coarse powder 


Antiseptic Wash for Cage Birds. — 
Chmosol, F . 2 drachms 

Sugar (burnt) 20 minims 

Aqua cinnamon 4 ounces 

Aqua 20 ounces 

Add 1 or 2 teaspoonfuls to the bath 
water and allow the birds to use it, when 
it will quickly destroy all parasites or 
germs in the feathers To wash out the 
cages, use a mixture of 1 tablespoonful 
in a pint of hot water 


1 ounce 

2 ounces 
8 ounces 


20 grains 
1 drachm 
i ounce 
I ounce 


Canary-Bird Food — 

Yolk of egg (dry) 2 ounces 

Poppy heads (pow- 
dered) 1 ounce 

Cuttlefish bone (pow- 
dered) 1 ounce 

Sugar 2 ounces 

powdered crackers 8 ounces 

Bird Tonic, — 

Powdered capsicum 20 grains 

Powdered gentian 1 drachm 

Fern peroxide i ounce 

Powdered sugar i ounce 

Syrup, q s 

Put a piece size of pea in cage daily 

Tonic. — 

J — Tincture cinchona J drachm 

Tincture iron 2 drops 

Glycerine • 1 drachm 

Caraway water 1 ounce 

Put a few drops on lump of sugar in 

cage daily. 

II ^Compound tincture ^ , 

cinchona 2 drachms 

Compound tincture 

gentian 2 drachms 


IfmpCelm? . 2i ounces 
Put a few drops on lump of sugar in 
the cage daily. 


Mixed Bird Seed,— 
Sicily canary 
German rape . 
Russian hemp 
German millet 


10 ounces 

2 ounces 
1 ounce 

3 ounces 


drachms 


2 drachms 
1 ounce 
ounces 


FOR HORSES AND CATTLE: 

Bhstenng. — Tincture cantharides, 1 
ounce, camphorated oil, i ounce. Apply 
a portion with friction 3 times a day un- 
til a blister shows. As it subsides apply 
again 

Horse-Colic Remedy. — I —In making 
a horse-colic remedy containing tincture 
of opium, ether and chloroform, to be 
given in tablespoonful doses, apportion 
the ingredients about equally, and mix 
the dose with a pint of water. 

Other formulas are: 

II. — Chloroform anodyne 1 ounce 
Spirit of nitrous 

ether . . * ^ ounces 

Liinseed oil .13 ounces 

Give in one dose and repeat in an hour 
if necessary. 

Condition Powders. — I — Sulphur, 2 
pounds; Glauber salts, 1 pound; black 
antimony, i pound, powdered blood-' 
root, 4 ounces, copperas, J pound, rosm, 
4 pound; asafetida, 2 ounces; ^Itpeter. 
I pound Powder and mix well, 

II Gentian, 4 ounces, pota^iM ni- 

trate, 1 ounce, sulphur, 4 ounces; ging^ 
(African), 4 ounces; antimony, 4 ounces^ 
rosin, 2 ounces, Foenugreek, 2 
capsicum, 2 ounces, serpentana, 2 o^unces; 
sodium sulphate, 9 ounces; flaxseed meal, 
16 ounces AU ingredients fine 
der. Dose: 1 tablespoonful in feed twice 
a day. 

Veterinary Dose Table— For a | 

month old give ix o* the 
months old, tV; a 

old 2 yenrs old, 3 years ol^ 
Fluids’ for cattle usually the same 
I as for the horse Solids for cattle usu- 
ally 1§ times the dose for the horse. 
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Druff 


UOIHCH, 


Aloes. 

Alum. . . 

Aqua amtuoma 
Ammoma bronutUs . 
Ammoma oarbouate. 
Ammoma iodide. 
Antimony black 
Areoa nut. 

Arsenic 
Asafetula , 
Belladonna icavon 
BuoliuleavoH , . 
Calaber bean , 
Camnhor. . 
Cantnandes . 
Capsicum . . 
Oateohu. . . 

Chalk preparation. 
Chloral hydrate 
Chloroform. . . 

Omchona. . . . 

Copper sulphate 
Creolm . . 
Creosote, . . 

Digitalis leaves . 
Boyer powder 
Eraot.; . , . 

Ether.. ... 

Ex. belladoima duul 
Extract buchu lluid 
Extract cannabis m- 

dlca. 

Foenugreek 

Gallnuis 

Gentian 

Ginger 

Ipecac . 
lion carbonate 
Iron sulphate 
Juniper In iMCM . . 
Limewator 
Magnesia sulphate. . 

Mustard 

Nux vomica 

Oil castor 

Oil Croton 

Oil juniper ... . 

Oil linseed 

Oil olive 

Oil savin. ... 

Oil turpentine 
Opium 

Potassium lodnh 
Potassium nitrate 
Potas«iium -iiulphulo 

Ouimne 

Ehubarb ...... . . - 

Santoniae. 

Sodium hyposulphite 

t odium sulphate . 

odium sulphite 
Spirits ammottia, aro- 
matic , , . 

Spirits chloroform 
Spirits nitrous ether 
Spirits peppermint 
Stryohinne sulphite 


I to 
I to 
;? to 
ito 
l to 
i to 


8 dr 
3 dr 
5 di, 

2 036 

3 dr 
a <lr 


I.*) to 50 gr 

3 to 5*111 
5 to 1 2 ar 
1 to 1 tlr 

4 t O 2 036 
I to 3 o/„ 
4 to 12 gr 
4 to 2 dr 


cincture aconite 
Tincture asafetida 
Tincture belladonna 
Tincture cantharidcs 
Tincture columbo 
Tincture digitalis 
Juncture iron , 
ncture ginger 
i^otuf e nux vomica 
rture opium 
bo . . 

ar 


1 r)t 
2i>t 

3 <Ir 

2 036 
2 dr. 

4 dr 

2 OK 

2<h. 


Cattle 

to 2 OK, 
to 3 dr 
i to 5 dr 
to 2 OK 
; to 5 dr, 
to 5 di 


Astringent.— 


— opium 

1£ grains 

Chiinphor . . ..... 

§ <iraehm 

Catechu ... 

1 <iraehm 

One dose 


; -.--Opiuin 

1£ grains 

Camphor.. . , . 

1 orach m 

(Lngei 

£ ilrachms 

ChiHtile soap 

£ drachms 

Anise . ... 

3 <irachms 

Liconee 

£ drachms 

Contracted Hoof or Sore Feet. — - 

- Lar<I 1 


Y(‘llowwax.. . 


Linsee<l oil 

“Equal parts* 

Vetuee turpentine,. . I 


Tar J 



Apply to the edge of the hair once a 
<l«y 

il Ilosin 4 oimcea 

Lard H ounces 

IVlelt au<i atld 

Powtiered verfigri.H . . 1 ounce 

Stir widh when partly eool atld 
I'urpeuline. . . . ounces 

Apply to hoof about 1 inch down from 
the hair. 

Cough. - 

I. — Sotlii bromide 180 grains 

Oeosotc water. ... 2 ounces 

Fennel water 4 ounce.s 

Half table.spoonful 4 times daily. 

n.^ — Ammonia bromide.. . ISO grains 

Fennel water. ... 4 ounces 

Byrup licorice 4 ounces 

Teaspoonful 4 times daily. 

Cow Powder.— 

Powdcretl catechu . . CO grains 
Powdered ginger. . . . ^40 grains 
Powdered gentian.. . . £40 grains 
Powdered opium. ... $0 grains 

CUTS, WOUNDS, SORBS. 

1, — Tincture opium, £ ounces; tannin, 
J ounce 

IL— Tincture aloe.s, 1 ounce; tincture 
of myrrh, 4 ounce; tincture of opium, i 
ounce, water, 4 ounces. Apply night 
and morning 

in.— Lard, 4 ounces; beeswax, 4 
ounces, rosin, £ ounces; carbolic acid, i 
ounce. 


Diarrhoea* — 

I, — Opium... 15 graigs * 

Peppermint ..... i ounce 
Linseed meal .... 1 ounce 


Give half in morning and remainder 
in evening in a pint of warm water 
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II. Prepared chalk . . 6 ounces 

Catechu 3 ounces 

. 14 ounces 

, 3 ounces 

Gentian 3 ounces 


One powder 3 times a day in half a 
pint of warm water One-sixth of dose 
:or calves 


Diuretic Ball. — 


I. — Oil ;jumper 

i drachm 

Rosm 

2 drachms 

Saltpeter 

2 drachms 

Camphor 

i drachm 

Castile soap 

1 ounce 

Flaxseed meal 

1 ounce 

Make 1 pill 


II —Rosin 

90 grams 

Potassium nitrate 

90 grams 

Po buchu leaves 

45 grams 

Dose 1 twice a day 


Drying Drink. — 


Powdered alum 

6 ounces 

Armenian bole 

2 ounces 

Powdered ] uniper ber- 


ries . 

i ounce 

Once daily in 1 quart of warm gruel. 

Epizooty or Pinkeye. — 


Sublimed sulphur . 

J ounce 

Epsom salt 

1 ounce 

Cnarcoal 

} ounce 

Extract licorice 

1 ounce 

Fever. — 


I — Salicylic acid 

, J ounce 

Sodium bicarbonate 

i ounce 

Magnesium sulphate. 10 ounces 

Give half in quart of warm bran water 

at night 


II — Spirits niter 

3 ounces 

Tincture aconite 

2 drachms 

Fluid extract bella- 


donna 

i ounce 

Nitrate potash 

2 ounces 

Muriate ammonia 

2 ounces 

Water, q s . . 

1 quart 

Dose' Teaspoonful every 2 or 3 hours 

till better 



Heaves. — I — Balsam copaiba, 1 
ounce; spirits of turpentine, 2 ounces, 
balsam fir, 1 ounce, cider vinegar, 16 
ounces 

Tablespoonful once a day. 

II — Saltpeter, 1 ounce; mdigo, § 
ounce, ram or distilled water, 4 pints 

Dose 1 pint twice a day. 


Hide Bound. — 


Elecampane . . 
Licorice root 
Foenugreek . . 
Rosin 

Copperas .. 

Ginger 
Gentian 
Saltpeter 
Valerian 
Linseed meal 
Sublimed sulphur 
Black antimony. 
Tablespoonful twice a 


2 ounces 
2 ounces 
2 ounces 
2 ounces 
i ounce 

2 drachms 
1 drachm 
1 drachm 
1 drachm 

3 ounces 
1 ounce 

4 drachms 
day 


HORSE EMBROCATIONS AND LINI- 
MENTS. 


I — Camphor 
Acetic acid 
Alcohol 
Oil turpentine 

Distilled witch hazel 


1 ounce 
15 ounces 
18 ounces 
51 ounces 
6 

45 ounces 


II — ^Iodine 50 grains 

Pot iodide 125 grains 

Soap liniment . 6 ounces 


INFLUENZA. 

I — Ammonia muriate . li ounces 
Gum camphor | ounce 

Pot chloride 1 ounce 

Extract licorice, pow- 
dered 2 ounces 

Molasses, q s 

Make a mass Dose TablespoonfiJ ’ 
in form of pill night and morning. 

II — Ammonium chloride 30 parts * ^ 

Potassium nitrate SO parts 

Potassium sulphate m 

little crystals 100 parts ^'1 

Licorice powder . 65 parts ** ' 

Mix. Dose A tablespoonful, in a' 
warm mash, 3 times daily. 


INFLAMMATION OF THE HDDEIL. 

I — Salicylic acid ... 40 grain^^J^- 

Mercurial ointment . 1 ounce 

Liniment of camphor SJ ounces 
Apply and rub the udder 
twice a day 

II. — Belladonna root . . 1 dradbna 

Oil turpentine . ... 1 ounce 

Camphor . 1 draejbm. 

Solu6on green soap^ q. s. 6 ounces 
Mix and make a liniment. Bathe ifee- 
udder several times with hot water. 
Dry and apply above liniment. 

MANGE. 

Sulphur is a specific for saange; the 
trouble consists in its application. The 
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old-fasliion^d lotion of train oil and 
black sulphur servos well enough, but for 
stabled animals something is wanted 
which will efTectually destroy the para- 
sites in harness and sa<ldlery without 
iniury to those expensive maierials. 
The creosote emulsions and eoal-tar 
derivatives generally are fatal to the 
sareopts if brought into actual eoutaet, 
but a harness pad with rulges of ae- 
eumulated grease is a suilieient retreat 
for a few pregnant females during a per- 
functory disinfection, and but a few days 
will be needed to reproduce a new and 
vigorous stock A cheap and cflicient 
application can be made by boiling to- 
gether flowers of sulphur an<l calcis hydras 
m the proportion of 4 parts of the former 
to 1 of the latter, and 100 of water, for 
half an hour. It should be applied warm, 
or immediately after washing with soft 
soap. 

Milk Powder for Cows.^ — For increas- 
ing the flow of milk, in cows, Huger rec- 
ommends the following mixture: 
Potassium nitrate , 1 part 

Alum I part 

Sublimed sulpluir . . 1 part 

Prepared chalk 1 part 

While bole . . . parts 

Red clover . . 5 parts 

Anise ... 10 parts 

Fennel. .. ... 10 parts 

Balt . .. 10 parts 

All should be in tolerably fine powder 
and should be w^ell mixed. The direc- 
tions are to give 1 (tr ^ hamlfuls with the 
morning feed. 

LAXATIVES. 

I,—- Aloes, , * 1 driudim 

Soap ... draehm.s 

Caraway* 4 drachms 

Ginger, 4 drachms 

Treacle, q, s. 

Make 4 balls. Dose: 1 daily. 

n. — Rochelle salts, .. ^ ounee.s 

Aloes, powdered . 150 grain.s 

Linseed meal . .150 grains 
One dose, given in warm water. 
Lice.-— 

Crude oil. 1 ounce 

Oil tar . , . 1 ounce 

Oil cedar, 1 drachm 

Cottonseed oil $ ounces 

Apply to parts. 

POMESTIC PETS. 

The sarcoptic itch of the dog, as well 
as that of the cat, is transmissible to man. 
The Tinea iomurans* the so-called 


barbers^ itch, <lue to a tryehophyton, and 
affcctiiig both the dog ami eat, is highly 
contagious to man. Favus, Ttnea favo^ 
caused by m^horuni i^ehoenkini, of botli 
animals, is remlily tnuismisHible to hu- 
man beings, ilic ilog carries m his 
micstines many kinds of tamia (tape- 
worm), among them^ 7\vma echinom- 
eus^ the eggs of which cau.se hydatic 
cysts. Hydatic cysts occur in persons 
who are always surrouinled with dogs, 
or in constant contact with them. 

Ayiiir thphtherm (i. e., the diphtheria 
of birds), caused by at least two microbes 
(bacillus of Klehs-Loefflcr and bacillus 
coli), may candy be transmitted to man 
and cau.se in hun symptoms analogous 
to those of true diphtheritic angina, 

Ihirrots are subject to an infectious 
enteritis which may be communicated 
to human beings, giving rise to the so- 
callc<i psittacosis (from the Greek, 
)ftiUa^ a parrot), of which there have 
)een a number of epi<lciuicH in France. 
It is determined by the bacillus of No- 
card. 

Human tubcrculosi.s is certainly trans- 
mitted to <logs, cats, and birds. Cadiot, 
(Hbcrt, Roger, Benjamin, I^etit, and 
Basset, as well as other observers, cite 
cases where dog.s, cats, and parrots, 
presenting all the lesions of tuberculosis, 
were shown to have contracted it from 
contact with human beings; while there 
are no recorded cases, there can scarcely 
be a natural doubt that man may, in a 
.similar manner, beconie attainted through 
them, and that their tuberculosis con- 
stitutes an actual danger to man. 

Need we recall here the extraordinary 
facility with which hydrophobia is com- 
municated to man througli the dog, cat, 
etc.? 

We may, therefore, conclude that we 
should not permit these animals to take 
up so much space in our apartments, 
nor should they be pctte<l and caressed 
cither by adults or cldldren in the reck- 
less manner common in many house- 
liolda. The disgu-^ting habit of teaching 
animals to take bit'i of food, lumps of 
sugar, etc., from between the lips of 
members of the family is also to be 
shunned. 

Finally, any or all of them should be 
banished from the house the moment 
that they display certain morbid symp- 
toms, Besides, in certain cases, there 
should be a rigid prophylaxis against 
certain diseases — as echinococcus, for 
instance, 

Woms.^ — In cats and dogs, round 
worms, of which ascaris mystax is the 
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most common in cats, are found chiefly 
in young animals This worm has hir- 
sute appendages somewhat resembling 
a mustache To treat an animal in- 
fected with such ‘‘guests,^’ the patient 
should be made to fast for U hours 
For a small kitten ^ grain of santonin, 
up to a gram or two for large cats, fol- 
lowed m an hour by a dose of castor oil, 
is recommended To avoid spilling the 
oil on the animal’s coat the “doctor” 
should have it heated and whipped with 
warm milk Another way to get cats to 
take it IS to smear it on the bottoms of 
their front feet, when they will lick it off 
^ Areca nut, freshly ground by the drug- 
gist himself and administered m liberal 
doses, say SO to 60 grams, will usually 
drive out any worms in the alimentary 
canal 

It is important that animals success- 
fully treated for worms once should 
undergo the treatment a second or third 
time, as all the parasites may not have 
been killed or removed the first time, 
or their progeny may have developed m 
the field vacated by the parents. 

The following is an effective formula 
German wormseed, 
powdered 1 drachm 

Fluid extract of spi- 
gelia 3 drachms 

Fluid extract of senna 1 drachm 

Fluid extract of vale- 
rian , 1 drachm 

Syrup of buckthorn 2 ounces 

Dose* From 4 to 1 teaspoonful night 
and morning 

Foot Itch. — The itch that affects the 
feet of poultry is contagious in a most 
insidious way The various birds of a 
poultry yard in which the disease is 
prevalent, rarely contract it until after a 
comparatively long period of exposure, 
but sooner or later every bird will con- 
tract It. One infected bird is enough to 
infect a whole yard full, and once in- 
fected, it IS exceedingly difficult to get 
nd of The disease, however, affects 
birds only 

The treatment is simple Having 
softened the feet by keeping them for 
some minutes in tepid water, the scabs 
that cover them sue cMKiiill dclaMied 
avoiding, as far a- pc'-.iblc, < •lU'-nuj : \\u im 
to bleed, and taking the precaution of 
throwing every scab into the fire. The 
feet are then carefully dried, with a bit of 
soft cotton material, which should after- 
wards be burned, then the entire surface 
is covered with ointment (U nguenium awZ- 
phurts kahnum) An alcoholic solution 
of Canada balsam is preferred by some. 


Protect the ointment by a proper ap- 
pliance, and allow it to remain m contact 
2 or 3 days. At the end of this time re- 
move the applications and wash off with 
tepid suds. The bird will generally be 
found cured, but if not, repeat the treat- 
ment — removing the remaining scabs, 
which will be found soft enough without 
resorting to soaking in tepid water, and 
apply the ointment directly 

There is another method of treatment 
that has been found successful, which 
not only cures the infected birds but 
prevents the infection of others It is 
simply providing a sand bath for the 
birds, under a little shed, where they can 
mdulge themselves in rolling and scratch- 
ing, the bath being composed of equal 
parts fine sand, charcoal m fine powder, 
ashes, and flowers of sulphur, sifted 
together The bath should be renewed 
every week In the course of a few 
weeks the cure is complete. 

Foods. — 

I — Powdered egg shell or 

phosphate of lime 4 ounces 
Iron sulphate 4 ounces 

Powdered capsicum 4 ounces 
Powdered Foenugreek 2 ounces 
Powdered black pep- 
per . . 1 ounce 

Silver sand 2 ounces 

Powdered lentils . 6 ounces 

A tablespoonful to be mixed with 
sufficient feed for 20 hens. 


II — Oyster shell, ground 
Magnesia 
Calcium carbonate 
Bone, ground 
Mustard bran . 
Capsicum 

Powders. — 


5 ounces 
1 ounce 
3 ounces 
14 ounces 
14 ounces 
1 ounce 


I — Cayenne pepper 2 parts 

Allspice . . 4 parts 

Ginger . 6 parts 

Powder and mix well together. A 
teaspoonful to be mixed with every 
pound of food, and fed 2 or 3 times a 
week Also feed fresh meat, finely 
chopped. 


II — Powdered egg shells, 4 parts 
Powdered capsicum. 4 parts 
Sulphate of iron 4 parts 
Powdered Foenugreek 2 parts 
Powdered black pep- 
per . I part 

Sand . . . . 2 parts 

Powdered dog biscuit fi parts 
A table^oonful to be mixed with 
sufficient meal or porridge to feed 20 
hens. 
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Lice Powders.— 

1 "-Sulphur ..... , .4 oiuu'es 

Tobacco dust. ... 0 ouucch 

Odaroil. . . J ounce 

White hellebore , . 4 ounces 

Oude naphthol . . 1 otmee 

l*owdere(i chalk, q s poutuis 

II.— Sulphur .. I ounce 

<]arbolic acid . J ounce 
(‘rude naphthol . 1 oun<*e 

Fowderetl chalk. 1 pound 

Roup or Gapes.— Rotip m poultry is 
caused by^ the pre.scu<‘e of parasites 
or entoxoa in the windpipe Younj; birds 
are most eonimonly alfectcd l^'lic best 
method of ti<‘atinent is to expose the 
affected bird to^ the fumes of heated 
carbolic aeid until on the point of snlfo- 
cation. The bird may be pbunul in a 
box with a hot brick, an<l eaiboHe aeid 
placed thereon The lowls soon re- 
cover from tlie incipient .sulfoeation, and 
are almost always freed from the disease 
Care must lie taken to Imru the paxasites 
coughed out, and the bodie.s of any birds 
which may <lie of the disea.se. 'The 
following^ powders for the treatment of 
■“roup*' in poultry have been recom- 
mended ; 

1.— Potassium chlorate 1 ouinxi 
Powdered eubebs. , . 1 ounce 
Powdered anise. J oiinee 

Powdered licorice . ounces 
Mix a teaspoonful with the fooil for ^0 
heni, 

n*— Ammonium chloride, 1 ounce 
Black antimony. . .. Jounce 

Powdered anise | ounce 

Powdered squill, ... | ounce 

Powdered licorice. . , , £ ounces 
Mix and use in the foregoing. 

FOR SHEEP: 

Dips. — For the proven I ion of ^^scab*’ 
in sheep, which results from the burrow- 
ing of an acarus or the destruction of the 
parasite when present, various prepara- 
trOES of a somewhat similar character 
are used. The following fonnulas for 
sheep dips are recommended by the 
United States Department of Agriculture: 


I. — Soap. .............. 1 pound 

Crude carbolic acid . . 1 pint 

Water. ....... gallons 

Dissolve the soap in a gallon or more 
of boding water, add the acid, and stir 
thoroughly. 

it — Fresh skimmed milk . . I gallon 
Kerosene » SS gallons 


Churn together until emulsified, or 
and put mto the mixture a force 


pump and direct the .stream from the 
pump back into the mixture. The 
cmulsifteation will take place more 
rapiflly if the milk be mhled while hod- 
iug hot. 

Use 1 gallon of this emulHum to each 
10 gallons of water required. 

Constipation. — 

I (Jreeii soap, , 1,^0 grains 

IdiiHcedoil , . bounces 

Water . ... l.'J ounces 

(live i every J hour till action takes 
phu'c. 

IL— (knlonnd . 1J grain, s 

Hugar . 15 grains 

One do.se. 

Loss of Appetite. ** 

Sodium sulphate, 

^ dried 00 grains 

Hodmm bicarbonate , ih) grains 
Rhubarb .... .10 grains 
(hihunu.s. . ... 00 grains 

Form the mass into (J pilh. Give one 
twice daily. 

Inflammation of the Eyes,— 

Zinc .sulphate <^0 grains 

M ucilage qumec seed, 4 ounces 
Distilled water.. . . 4 ounces 

Bathe eyes twice daily. 


Vinegar 

L— Into a hogshead with a large bung- 
hole put 1,500 parts, by weight, of honey, 
1^5 parts of caroh-pods, cut into pieces, 
50 parts of powdered red or white 
potassium hltartrate, parts of pow- 
dered tartaric acid, £,000 parts of raisin 
stems, 400 parts of the best brewers’ 
yeast, or 500 of leaven rubbed up in 
water; add 10,000 parts of triple vinegar 
and S4,000 parts of 40 per cent spirit, 
containing no fusel oil. Stir all vigor- 
ously together; All up the hogshead with 
hot water (100* F.), close the bunghole 
with gau3:e to keep out insects, and let 
the contents of the cask stand for from 
4 to 6 weeks or until they have turned to 
vinegar. The temperature of the room 
should be from 77* to^88* F, ^ 

Draw off half the vinegar, and fill the 
hogshead up again with 15 parts of soft| 
water and 1 part of spirit (40 per cent). 
Do this 4 times, then draw on all the 
vinegar and begin the first process over 
again. This method of making vinegar ; 
is suitable for households and smallv 
dealers, but would not suffice for whole- s 
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sale manufacturers, since it would take 
too long to produce any large amount 
n — Put into an upright wine cask 
open at the top, 14,000 parts, by weight, 
of lukewarm water, 2,333 parts of 60 per 
cent alcohol, 500 parts of brown sugar, 
125 parts of powdered red or white 
potassium bitartrate, 250 parts of good 
brewers' yeast, or 125 parts of leaven, 
1,125 parts of triple vinegar, and stir 
until the substances are dissolved Lay 
n, cloth and a perforated cover over the 
cask and let it stand in a temperature of 
72*^ to 77® F from 4 to 6 weeks, then 
•draw off the vinegar The thick deposit 
at the bottom, the ^‘mother of vinegar,” 
so called, can be used in making more 
vinegar. Pour over it the same quan- 
tities of water and alcohol used at first; 
but after the vinegar has been drawn off 
twice, half the first quantity of sugar and 
potassium bitartrate, and the whole 
quantity of yeast, must be added This 
makes excellent vinegar 

in — A good strong vinegar for house- 
hold use may be made from apple or ] 
pear peelings. Put the peelings in a 
stone jar (not glazed with lead) or m a 
cask, and pour over them water and a 
little vinegar, fermented beer, soured 
wine, or beet juice Stir well, cover with 
a linen cloth and leave in a warm room. 
The vinegar will be ready in 2 or 3 weeks. 

IV. — Two wooden casks of any desired 
size, with light covers, are provided. 
They may be called A and B A is filled 
with vinegar, a tenth part of this is 
poured off into B, and an equal amount 
of fermented beer, wine, or any other 
sweet or vinous liquid, or a mixture of 
1,125 parts, by weight, of alcohol, 11,500 
to 14,000 parts of water, and 1,125 parts 
of beet juice, put into A. ... 

When vinegar is needed, it is drawn 
out of B, an equal quantity is poured 
from A into B and the same quantity of 
vinegar-making liquids put into A In 
this way vinegar is constantly being 
made and the process may go on for 
years, provided that the casks are large 
enough so that not more than a tenth of 
the contents of A is used in a week. If 
too much is used, so that the vinegar m 
the first cask becomes weak, the course 
of the vinegar making is disturbed for a 
long time, and this fact, whose import- 
ance has not been understood, prevents 
this method — in its essential prmciples 
the best — from being employed on a 
large scale The surplus in A acts as a 
fermentative. " 

Aromatic Vmegar. — I — Sixteen ounces 
glamal acetic acid, 46 drops oil of dove^ 


40 drops oil of rosemary, 40 drops oil 
of bergamot, 16 drops oil of neroli, SO 
drops oil of lavender, 1 drachm benzoic 
acid, 4 ounce camphor, 30 to 40 drops 
compound tincture of lavender, 3 ounces 
spirit of wine Dissolve the oils, the ben- 
zoic acid, and the camphor in the spirit 
of wine, mix with acetic acid and shake 
until bright, lastly adding the tincture of 
lavender to color. 

II — Dried leaves of rosemary, rue, 
wormwood, sage, mint, and lavender 
flowers, each J ounce, bruised nutmegs, 
cloves, angelica root, and camphor, each 
\ of an ounce, rectified alcohol, 4 ounces; 
concentrated acetic acid, 16 ounces. 
Macerate the materials for a day in the 
alcohol, then add the acid and digest for 
1 week longer at a temperature of 400° F. 
Finally press out the now aromalised 
acid and filter it 

Cider Vmegar. — By “artificial vine- 
gar ” IS meant vinegar made by the quicjk 
method with beechwood shavings This 
cannot be carried out with any economy 
on a small scale, and requires a plant. 
A modification of the regular plan is as 
follows. Remove the head from a good 
tight whisky barrel, and put m a wooden 
faucet near the bottom. Fill the barrel 
with corn cobs and lay an empty coffee 
sack over them. Moisten the cobs Vy 
sprinkling them with some good, strong 
natural vinegar, and let them soak for a 
few hours. After the lapse of 2 or.^S 
hours draw off the vinegar and ag2|in 
moisten the cobs, repeating this 
they are rendered sour throughout, 
adding each time 1 quart of high wines 
to the vmegar before throwing it back 
on the cobs This prevents the vinc^gar 
from becoming flat, by the absorption €i 
its acetic acid by the cobs. Mix^ a 
gallon of piolasses with a gallon of h%h 
wine and 14 gallons of water and po^:^ 
on the cobs Soak for 8 hours, then, 
draw off and pour on the^ cobs a^3^. 
Repeat this t^ice daily, until the vii^gar 
becomes sour enough to suit By 
mg a battery of barrels, say 4 barrels 
prepared as above, the manufacture may 
be made remunerative, especially the 
residue of sugar casks in place of mo- 
lasses, and the remnants of ale, etc., frpm 
the bar-rooms around town are nsech 
All sugar-containing fruit may be utilized 
for vinegar makmg. 

VINEGAR, TESTS FOR: 

See Foods. 

VINEGAR, TOILET: 

See Cosmetics. 
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VIOLET AMMOKIA: 

See Cosmetics 

VIOLET WATER: 

See Perfumes. 

VIOLIN ROSIN; 

Bee Hosm, 

VIOLIN VARNISH: 

Bee Varmshes 

VISCOSE: 

See Celluloid. 

VOICE LOZENGES; 

See Confectionery 

VULCANIZATION OF RUBBER: 

See Rubber. 

WAGON GREASE; 

See Imbricants. 

WALLS, DAMP: 

See Iiousehokl Formulas. 

WALL AND WALL-PAPER CLEAN- 
ERS: 

Bee Cleaning Preparations and Meth- 
ods, also Honsehohl Formulas 

WALL-PAPER DYES: 

See Dyes 

WALL-PAPER PASTE: 

See Adhesives. 

WALL PAPER, REMOVAL OF: 

See Household Formulas. 

WALL WATERPROOFING: 

See Waterproofing and Household For- 
mulas. 

WALL PRIMING: 

See Famts. 

WALNUT: 

See Wood- 

WARMING BOTTLE: 

See Bottles. 

WARPING, PREVENTION OF: 

See Wood. 

Warts 

Wart Cure.— The following is espe- 
cially useful in cases where the warts 
are very numeri>us: 


I.— Chloral hydrate. .... 1 part 

Acetic acid I part 

Salicylic acid ..... 4 parts 

Sulphuric ether ..... 4 parts 

Collodion 15 parts 


Mix. Directions: Every morning ap- 
ply the foregoing to the warts, painting 
coat on another. Should the mass 


fall off without taking the wart.s with it. 
repeat the operation. Take, internally 
10 grains of burnt magnesia daily. 

II. — Sulphur . . . 10 parts 

Acetic acid . 5 parts 

Glycerine ... 25 parts 

Keep the warts covered with this 
mixture. 

WASHING FLUIDS AND POWDERS: 
Sec Laundry Preparations 

WASTE, PHOTOGRAPHIC, ITS DIS- 
POSITION: 

See Photography. 

WATCH -DIAL CEMENTS: 

See Adhe.sives, under Jewelers* Ce- 
ments 

WATCH GILDING: 

Sec Plating. 

Watchmakers’ Formulas 

WATCH MANUFACTURERS’ ALLOYS. 

Some very lenaciou.s and hard alloys, 
for making the parts of watches which 
are not sensitive to mugneinsm, are as 
follows* 

I II m IV V VI vu 

Platinum. 02 75 62 75 02 75 54 32 0 5 0 5 — 
Copper. . IH 10.20 16 20 10 1R.5 IH 5 25 

Nickel 18 IB 10 50 24 70 — 2 I 

Cadmium 1 .25 1 25 1 .25 1 25 - • - - — 

Cobalt — — 150 1.00 — — 

Tungsten. -- 1.80 1 80 1.77 — 

Palladium ^ ...» 72 72 70 

Silver.... -- — — ““ 0 5 7 4 

Rhodium — — ^ ^ 

Gold . . — — — - 1.5— - 

A non-magnetic alloy for watch- 

a s, wheels, etc * (irold, $0 to 40 parts; 

ium, 30 to 40 parts; copper, 10 to 
ko parts; silver, 0.1 to 5 per cent; cobalt, 
0.1 to a.5 per cent; tungsten, 0.1 to 5 per 
cent; rhodium, 0.1 to 5 percent; plati- 
num, 0 I to 5 per cent. 

An Alloy for Watch Pinion Sockets,— 
Gold, 31 parts; silver, 10 parts; copper, 
so parts; palladium, 1 part. 

Rejjlacing Rubies whose Settings have 
Deteriorated.— Enlarge, with the souarer 
(steel brtmch for enlarging holes), the 
hole of Iho old setting, and adju.st it, 
with hard rubbing, to the extremity of a 
stem of pierced brass^ wire. Take the 
stem in an American nippers, and set the 
ruby at the extremity (the setting may be 
driven back by using a ffat burnishing 
tool, very gently). Then take off Avith a 
cleaving file the part of the stem where 
the ruby is set, and diminish it to the 
thickness desired, by filing on the finger, 
or on cork. These operations finished, 
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1 second per day for each 3 degiees of j 
inemise in heal A waieh without a 
compensation balance will lose 0.11 
seconds in ^^4 hours for each increase of 
1** F. in heat. 

To Remedy Worn Pmions-— Turn the 
leaves or rollc^rs so that the worn places 
upon them will be lowaul the aibor or 
shaft and fasten them in that position. 
If they are 'hadlinpj pimoius/’ and they 
cannot lie secured otherwise, a little soit 
solder should Ixi used. 

Watchmakers* Oil. — I. — rut some 
lead shavings into neaFs foot oil, and 
allow to stand tor some tune, the lonmu’ 
the better The leiul neutralizes the 
acid, and the lesult is an oil that never 
c'orrodes or thickens 

IT.— Stir up for some time best olive 
oil with water kept at th<‘ boiling point; 
then after the two Ihuds have separated, 
decant the oil and shake up with a little 
freshly burned lime Let the mixture 
stand for some weeks in a bottle ex- 
posed to the sunlight and air, but pro- 
tected from wet and <lul When liltere<l, 
the oil will be neaily ('olorless, perfectly 
limpid, and will never thicken or be- 
come rancid. 

To Weaken a Balance Spring. — A bal- 
ance spring may need weakening; this is 
effected by grinding the spring thinner, 
Bemove the spring from the (‘diet and 
place it upon a piec'c of peg wood cut to 
fit the center coil. A piece of soft iron 
wire, fattened bo as to pass f reedy be- 
tween the coils and charged with a little 
powdered oilstone, will serve as a grinder, 
and with it the strength of the spring may 
soon be reduced Operat ions will be con- 
fined to the center cod, for no other part 
of the spring will rest sufliciently against 
the wood to enable it to be ground, but 
this will generally suffice. The effect will 
be rather rapid, therefore care should be 
taken or the spring may be made too 
weak. 

To Make a Clock Strike Cprrectl 3 r, — 
Pry the plates apart on the striking side, 
slip the pivots of the upper wheels ouL 
and having disconnected them from the 
train, turn them partly around and put 
them back. If stdl incorrect, repeat the 
experiment. A few efforts at most will 
get them to work properly. The sound 
fn cuckoo clocks is caused by a wire act- 
ing on a small bellows which is connected 
With two small pipes like organ pipes. 

To Reblack Clock Hands.*-rOne coat 
of asphaltum varmsh will make old rusty 
hands look as good as new, and will dry 

a few minutes. 


To Tighten a Ruby Pin. — Set the ruby 
pm ill asphaltum vaiuish It will be- 
come hard in a lew minutes and be much 
firmer and bctt(‘r than the gum shellac, 
generally used. 

To Loosen a Rusty Screw in a Watch 
Movement,— Put a hltlc oil around the 
seicw, heat the head lightly by means of 
a red-liot iron lod, applying the same for 
12 or S minutes The rusty stu’ew may 
then be removed as easily as though it 
had just been put lu 

Gilding Watch Movements. (Bee also 
Gilding)— In gilding watch movements, 
the greatest care must be obsc^rved with 
regard to cleauliu(‘ss. Idle work is first 
to be pla(‘ed into a weak solution of caustic 
potash foi a few minutes, and then rinsed 
m cold water. ^ d'hc nioyements are now 
to be dipped into pickling a(*ul (nitrous 
acid) for an instant, and then plunged 
immediately into cold water. After being 
finally rinsed in hot water, they may be 
placed in the gilding bath ami allowed 
to remain therein until they have re- 
ceived the recpiireii coating. A few 
seconds will generally be sufficient, as 
this class of work docs not require to be 
very strongly gilt. When gilt, the move- 
ments are to be rinsed in warm water, 
and scratch-brushed; they may then be 
returned to the batli, for an instant, to 
give them a good color, Lastly, rinse 
in liot water and place the movements 
in clean box sawdust. An e(‘onomical 
mode of gilding watch movements is to 
(unploy a copper anode— working from 
the solution, add 10 parts of cream of 
tartar and a corresponding (quantity of 
elutriated chalk to obtain a pulp that 
can be put on with the brusL The 
gilding or sil veering obtained in this 
manner is pretty, but of slight durability. 
At the present time this method is only 
seldom employed, since the electroplat- 
ing alforils a means of producing gilding 
and silvering in a handsome ana com- 
paratively cheap manner, the metallic 
coating having to be but very thin. Gold 
and silver for this kind of work are used 
in the form of potassium cyanide of gold 
or potassium cyanide of silver solutions, it 
being a custom to copper the /me article'* 
previously by the aid of a battery, since 
the appearance will then be much hand- 
somer than on zinc alone. Gilding or 
silvering with leaf metal is done by pol- 
ishing tne surface of the zinc bright and 
coating it with a very tough linseed-oil 
varnish diluted with 10 times the quan- 
tity of benzol. The metallic leaf is then 
laid on and polished with an agate. 
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WATCHMAKERS’ CLEANING PREP- 
ARATIONS* 

See Cleaning Preparations and Meth- 
ods 

WATCH MOVEMENTS, PALLADIUM 
PLATING OF: 

See Plating 

Water, Natural and Artifi- 
cial 

In making an artificial mineral water 
it must be remembered that it is sel- 
<lom possible to leproduce the water 
by merely combining its chemical com- 
ponents In other words, the analysis 
of the w<iter cannot seive as a basis fiom 
which to prepare it, because even though 
all of the components were put together, 
many would be found insoluble, and 
others would form new chemical com- 
binations, so that the result would differ 
widely from the mineral water imitated 
For example, carbonate of magnesia 
and earbomiic of lime, which are im- 
portant ingredients m most mineral 
waters, will not make a clear solution 
unless freshly precipitated. Hence, 
when these are to be reproduced m a 
mineral water it is customary to employ 
other substances which will dissolve at 
once, and which will, upon combining, 
produce these salts. The order in which 
the salts are added is also a very im- 
portant matter, for by dissolving the 
salts separately and then carefully com- 
bining them, solutions may be effected 
which would be impossible were all the 
salts added together to the water in the 
portable fountain 

In this <*onnection the following table 
will be found useful* 

Group 1 

Ammonium carbon- Sodium carbonate 

ate. Sodium chloride 

Ammonium chloride Sodium fluoride 

Sodium borate (bo- Sodium iodide 

rax) Sodium nitrate. 

Potassium carbon- Sodium phosphate. 

ate Sodium pyrophos- 

Potassium chloride phate 

Potassium nitrate. Sodium silicate. 

Potassium sulphate Sodium sulphate. 

Sodium bromide. 

Group 2 

Lithium carbonate. 

Group S 

Aluminum chloride. Majgnesium chlo- 

Barium chloride, ride. 

Calcium bromide Magnesium nitrate. 

Calcium chloride Strontium chloride. 

Calcium nitrate. Lithium chloride. 

H 


Group 4 

Magnesium s u 1 - Alum (potassa or 

phate soda alum) 

Group 5 

Lime carbonate Lime sulphate pre- 

Magnesmm carbon- cipitate. 

ate hydrate 

Group 6 

Lithium carbonate Iron pyrophosphate. 

Acid hydrochloric Iron sulphate 

Acid sulphuric Manganese chloride. 

Iron chloride Manganese sulphate. 

Group 7 

Sodium arsematc, or sodium sulphide, 
or acid hydrosulphuric 

Explanation of Groups — The explana- 
tion of the use of these groups is simple. 
When about to prepare an artificial 
mineral water, first ascertain from the 
formula which of the ingredients belong 
to group 1 These should be dissolved m 
water, and then be filtered and added to 
distilled water, and thoroughly agitated. 
Next the substance or siibstances be- 
longing to group 2 should be dissolved 
in water, then filtered and added to the 
water, which should again be agitated. 
And so the operation should proceed; 
whatever ingredients are required from 
each group should be taken m turn, a 
solution made, and this solution, after 
being filtered, should be separately add- 
ed to the fountain, and the latter be well 
agitated before the following solution is 
aaded 

For groups 1, 3, and 4, the salts should 
be dissolved in 5 times their weight of 
boiling, or 10 times their weight of cold,, 
water For group 2 (lithium carbonate) 
the^ proportions should be 1 part of 
lithium carbonate to about 130 parts of 
cold or boiling water. The substances 
mentioned in group 5 are added to the 
portable foinilniii in then solid state, and 
dissolve bc^t u hen ficdily precipitated. 
As carbonic acid g.is aids their solution, 
it is best to charge the fountain after they 
are added, mid agiUtc thoionghl\, bloi\- 
ing off the charge alterwards if necessary. 

In group .5 the lilhiuin carbonate is 
dissolved m the acids (see also group 2), 
the iron and manganese salts are dis- 
i solved in 5 parts- - f "u oi 10 n.iil - of 
cold, water, the 'i-o ‘ q .ud 1\ Ih'M'C, 
the acids added :<> i!, i d Ihc v 1 ole 

mixture added lo I c lo • ilj iii alic d\ 
charged with gas, the cap being quickly 
taken off, and the solution poured m. 
The iron and manganese salts easily 
oxidi/e and produce ^ulbldlt^, therefore 
the atmospheric air should be carefully 
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blown ofT under high pressure several 
times while charging fountains* The 
substances^ meutioued m group 7 are 
never put into the fountain, except the 
arseniate of sodium in the case of Vichy 
water, which (‘ontains but a trifling amount 
of tins compound 

Most of the solutions may be prepared 
beforehand and be used wlien reqnirc<l, 
thus saving considerable time 

Formulas for vaiious waters vill be 
given at the end of this article 

A question which arises in prepaung 
mineral waters is. What is the best 
charging pressure ? As a general rule, tliey 
are charged to a lower piessurelhan plain 
soda; good authorities even recommend 
charging certain mineral wateis as low as 
30 pounds pressuie to the squaie inch, but 
this sc*ems much too low a pressure for 
the dispensing counter. Fiom 50 to 1^20 
pounds pressure would be a good limit, 
while plain soda may be served out as 
high as 180 pounds There must be 
enough pressure completely to empty the 
fountain, while enabling sufficient gas to 
be retained by the water to give it a 
thorough pungency. Moreover, a high 
pressure to the mineral watei enables a 
druggist at a pinch, when he runs out of 
plain soda, to use his Viehy water, in- 
stead, with the syruped drmks The taste 
of the Vichy is not very perceptible when 
covered by the syrup, and most custom- 
ers will not notice it 

ApolHnans Water*— 

Sodium (‘arbonate. 2,835 grains 

Sodium sulphate , 335 grains 

Sodium HilK‘ale . . . 10 grains 

Magnesium chloride. 108 grains 

Calcium chloride. ... 40 grains 

Fotassa alum ... , 57 grains 

Magnesium carbon- 
ate hv<lritte. . 158 grains 

Iron sulphate. . . 21 grains 

Hunyadi Water.— 

Magnesium sulphate 400 parts 

Sodium sulphate . 400 parts 

Potassium sulphate 2 j>arts 

Sodium chloride. 31 parts 

Sodium bicarbonate. 12 parts 

Water X quart 

Lithia Water.— 

Lithium carbonate. 120 grains 

Sodium bicarbonate 1,100 grains 

Carbonated water . . 10 gallons 

For **8tiU” hthia water, substitute 
lithium citrate for the carbonate in the 
iibove formula. 

Seltzer Water. — Hydrochloric acid 
(chemically pure), 2,520 grains; pure 


water, 40 ounces. Mix and add marble 
dust, 240 grains , carbonate of magnesium, 
420 grams Dissolve, and after 1 hour 
add bicaibouate of sodium, 2,540 grams 
Di.ssolve, then add sufficient pure watei 
to make 10 gallons l^ilter and charge 
to 100 pounds pressure 


Vichy Water.— The following formula, 
base<l on the analysis of Bauer-Struve, 
yields an imitation of 

Vichy (Grande Grille), 

Sodium iodide. 0 010 parts 

Sodium bromide 0 08 parts 

Sodium phosphate 2 parts 

Sodium silicate 80 parts 

Potassium sulphate 125 parts 

Sodium chloride 139 parts 

Sodium carbonate 0,792 parts 

Alumimim chloride. 1 pait 

Strontium chloride 1 part 

Ammonium chloride 3 parts 

Magnesium (‘blonde 24 parts 

Calcium chloride. , 170 parts 

Manganese sulphate^ 0,40 parts 
Iron sulphate ... I part 

Sulphuric acid. 40 parts 

Water to make . . 10 gallons 

Mix the first 7 ingredients with about 
10 times their weight of water and tiUer 
In the same manner, mix the next 5 
ingiedients with water and filter; and 
then the last 3 inijredient.s. Pour these 
solutioms into suOicieni water contained 
in a fountain to make 10 gallons, and 
charge at once with carbon dioxide gas. 

Waters like the above are moie eor- 
re<?tly named '‘imitation’* than “arti- 
ficial,** as the acidic and basic radicals 
may bear dilferent relations to one an- 
other in the natural and the otlusr. 


PURIFYING WATER. 

Bee also Filters. 

If an emulsion of clay is poured into a 
soap solution, the clay gradually separates 
out without clarifying the liquid. When 
a few drops of hydro<‘hlonc acid, how- 
ever, are added to a soap solution and a 
small quantity- — about 1 5 p<‘r cent— of 
a clay emulsion poured in, the liquid 
clarifies at once, with formation of a 
plentiful sediment. Exactly the same 
process takes place when the waste 
waters from the combing process in 
spinning are treated with clay. The 
waters which remain turbid for several 
days eontain 500 to 800 grams of fatty 
substances per cubic meter. If to 1 
liter of thi.s liquid 1 gram of clay is 
added, with 15 to 20 per cent of water, 
the liquid clarifies with separation of a 
sediment and assumes a golden-brown 
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color Besides the fatty substances, this 
deposit also contains a certain quantity 
of nitrogenous bodies Dried at (100® C ) 
212® F , it weighs about 1 6 grams and 
contains 30 per cent of fat The grease 
obtained from it is clear, of good quality, 
and deliquesces at 95° F After removal 
of this fat, the mass still contains 1 19 
per cent of nitrogen 

Sterilization of Water with Lime 
Chloride. — In order to disinfect and 
sterilize 1,000 parts of drinking water, 

0 15 parts of dry chloride of lime are 
sufHcient The lime is stirred with a 
little water into a thin paste and intro- 
duced, with stirring, into the water to be 
disinfected and a lew drops of officinal 
hydrochloric acid are added After 
J hour the clarification and disinfection 
i*s accomplished, whereupon 0 3 parts of 
calcium sulphite are added, in order to 
kill the unpleasant smell and taste of the 
chlorine 

Clarifying Muddy Water. — The water 
supply from rivers is so muddy at times 
that it will not go through the filter 
When this happens agitate each barrel 
of water with 2 pounds of phosphate of 
hme and allow it to settle This will 
take but a few minutes, and it will be 
found that most of the impurities have 
been carried down to the bottom The 
water can then be drawn off carefully 
and filtered 

Removal of Iron from Drinking 
Water. — The simplest method for re- 
moving the taste of iron in spring water 
is to pass the water through a filter con- 
taining a layer of tricalcic phosphate 
either in connection with other filtering 
materials or alone. The phosphate is 
first recovered in a gelatinous form, then 
dried and powdered. 

For Hardness. — A solution perfectly 
adapted to this purpose, and one which 
may be kept a long time, is prepared as 
follows: 

Thirty-five parts of almond oil are 
mixed with 50 parts of glycerine of 
1.26 specific gravity and 8 5 parts of 50 
per cent soda lye, and boiled to saponifi- 
cation. To this mixture, when it has 
cooled to from 85° to 90® C. (185® to 194® 
F,), are added 100 to 125 ppts of boiling 
water. After cooling again, 500 parts 
of water are added, ana the solution is 
poured into a quart fiask, with 94 per 
cent alcohol to make up a quart After 
standing 2 months it is filtered. Twenty 
hvdrolimeter degrees of this solution 
Sake, with 40 parts of a solution of 0.55 
grams of barium chloride in 1 quart of 
water» a dense lather 1 centimeter high. 


WATER (COPPER): 

See Copper. 

WATER ICES: 

See Ice Creams 

WATER, TO FREEZE: 

See Refrigeration 

WATER JACKETS, ANTI-FREEZING 
SOLUTIONS FOR: 

See Freezing Preventives 

WATER SPOTS, PRIMING FOR: 

See Paint 

WATER STAINS: 

See Wood 

WATER-LILY ROOTS: 

See Pyrotechnics 

WATER, STIRRED YELLOW, SCAR- 
LET AND COLORLESS* 

See Pyrotechnics 

WATERS (TOILET): 

See Cosmetics 

WATER-GLASS CEMENTS: 

See Adhesives 

WATER GLASS IN STEREOCHRO- 
MATIC PAINTING: 

See Stereochromy 

Waterproofing 

(See also Enamels, Glazes, Paints, 
Preservatives, Varnishes ) 

Waterproofing Brick Arches. — Water- 
proofing of bri^ arches is done in the 
following manner: The masonry is first 
smoothed over with cement mortar. 
This is then covered with a special 
compound on which a layer of Hydrex 
felt IS laid so as to lap at least 12 inches 
on the transverse seams. Five layers of 
compound and 5 of felt are used, and 
special attention is paid to securing 
tightness around the dram pipes and at 
the spandrel walls In fact the belt is 
carried up the back of the latter and 
turned into the joint under the coping 
about 2 inches, where it is held with 
cement mortar The waterproofing on 
the arches is protected with 1 inch of 
cement mortar and that on the walls 
with a single course of brickwork 

Waterproofing Blue Prints. — Use re- 
fined paraffine, and apply by immersing 
the print in the melted wax, or more 
conveniently as follows: Immerse in 
melted paraffine until saturated, a number 
of pieces of an absorbent^ cloth a foot 
or more square. When withdrawn ana 
cooled they are ready for use at any time. 
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To apply to a blue print, spread one of 
tixe saturated cloths on a smooth surface, 
place the dry print on it with a second 
waxed cloth on top, and iron with a 
moderately hot flatiron The papoi 
immediately absorbs paraffine until sat- 
urated, and becomes translucent and 
highly waterproofed. The hues of tlie 
print are mtcnsified by the process, and 
there is no shrinking or distortion As 
the wax is withdrawn from the cloths, 
more can be added by melting small 
pieces directly under the iron. 

By immersing the print m a bath of 
melted paraffine the process is hastened, 
but the ironing is necessary to remove 
the surplus wax from the surface, unless 
the paper is to be directly exposed to the 
weather and not to be handled The 
irons can be heated in most offices by 
gas or over a lamp, and a supply of 
saturated cloths obviates the necessity 
of the bath. This process, which was 
originally applied to blue prints to be 
carried by tlie engineer corps in wet 
mines, is equally applicable to any kind 
of paper, and is convenient for water- 
proofing typewritten or other notices to 
be posted up and exposed to the weather 

Waterproof Coatings. — 1 — Rosin oil, 
50 parts; rosm, fiO parts; white soap, 
0 parts. Apply hot on the surfaces to be 
protected 

II. — It ha.s been observed that when 

f luten dried at an ordinary temperature, 
,ence capable of absorbing water, is 
mixed with glycerine and heated, it 
becomes water-repelling and suitable for 
a waterproof paint. One part of gluten 
is mixed with IJ parts of glycerine, where- 
by a slimy mass is obtained which i.s ap- 
plied on fabrics subsequently subjected 
to a heat of 248® F The heating should 
not last until all glycerine has evaporated, 
otherwise the coating becomes brittle and 
peels off. 

Waterproofing Canvas. — I. — The can- 
vas is coated with a mixture of the three 
solutions named below: 

1* Gelatin, 50 parts, by weight, boiled 
in 8,000 parts of water free from hme. 

Alum, 100 parts, dissolved in 3,000 
parts of water 3. Soda soap dissolved 
fn 2,000 parts of water. 

II. — “Prepare a zinc soap by entirely 
dissolving 56 parts of soft soap in 125 to 
150 parts of water. To the boiling 
liquid add, with constant stirring, 28 to 
S3 parts of zinc vitriol (white vitriol)# 
'The zme soap floats on top and forms, 
cooling, a hard white mass, which 
m ftaken out. In order to clean it of 


admixed carbonic alkali, it must be re- 
melted in boiling fresh water. Next 
place 232 5 parts of raw linseed oil (free 
from mucus) in a kettle with 2 5 parts of 
best potash, and 5 pai ts of water. This 
mass IS boiled until it has become white 
and opaque and forms a liquid, soap-like 
compound Now, add sugar of lend, 1 25 
parts, hthaige, 1 part, red lead, 2 fmrls; 
and brown rosin, 10 5 parts. The whole 
is boiled togctluT about I hour, the 
temperature not being allowed to exc'ced 
212® F , and stirring well from time to 
time After this add 15 parts of zinc soap 
and stir the whole until tlie metal soap 
has combined with the oil, the tempera 
ture not exceeding 212® F. When the 
mixture is complete, add a solution of 
caoutchouc, 1.2 parts, and oil of turiien- 
tiue, 8 56 parts, which must be well in- 
corporated by stirring ^ The material is 
first coated on one side by means of a 
brush with this composition, which must 
have a temperature of 158® F. Hicre- 
upoii hang it up to dry, then apply a 
second layer of composition pcissessing 
the same lemperaturis which is likewise 
allowed to dry. The fiber is now filled 
out, so that the canvas is waterproof , 

Waterproofing Corks. — For the pur- 
pose of making corks as iinpuvious as 
possible, while at the same time ket ping 
them elastic, saturate them with caout- 
chouc solution. Dissolve caoutchouc in 
benzine in the ratio of 1 part of caout- 
chouc to 10 parts of benzine. Into this 
liquid lay the corks to be impregnated 
and subject them to a presvsure of 150 to 
180 pounds by means of a force pump, so 
that the liquid can thoroughly enter. 
The corks thus treated must next be ex- 
posed to a strong draught of air until all 
trace of benzine has entirely evaporated 
and no more smell is noticeable. 

WATERPROOFING FABRICS. 

It will be convenient to divide water- 
proof fabrics into two classes, viz., those 
which are impervious to water, and those 
which are water-re pelleni 1 1 is im- 
portant to make this distinction, for, 
although all waterproof material is made 
for the purpose of resisting water, there 
is a vast difference between the two 
classes. The physical differenoc be- 
t .. .r be briefly summed up as 
U lo ■ l.ihru-, I’vhich aie compklely 
impervious to water comprise oil-skins, 
mackintoshes, and all materials having 
a water-resisting film on one or both sides, 
or in the interior of the fabric. Those 
coming under the second heading of 
water-repellent materials do not possess 
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this film, but have their fibers so treated 
as to ofier less attraction to the water 
than the water molecules have for them- 
selvcvS 

The principal members of the first 
group arc the rubber-proofed goods, in 
these the agent employed is rubber m 
greater or less quantity, together with 
other bodies of varying properties Be- 
fore enlarging on this class, it will be 
necessary to give a short description of 
the chemical and physical properties of 
rubber. 

Rubber,^ or caoutchouc, is a natural 
gum exuding from a large number of 
plants, those of the Euphorhiace(r being 
the chief source for the commercial va- 
riety. The raw material appears on the 
market m the shape of blocks, cakes, or 
bottle-shaped masses, according to the 
manner in which it has been collected 
It possesses a dark-brown ■— sometimes 
nearly black — exterior; the interior of 
the mass is of a lighter shade, and vanes 
from a dingy brown to a dirty white, the 
color depending on the different brands 
and sources in the raw state its prop- 
erties are very different from what they 
are after going through the various man- 
ufacturing processes, and it has only 
a few of the characteristics which are 
generally associated with India rubber. 
Chemically it is a complex hydrocarbon 
with the formula CiftHac, and appears to 
consist of a highly porous network of 
cells having several different rosins in 
their interstices It is perfectly soluble 
in no single solvent, but will yield some 
of its constituents to many different 
solvents. At a temperature of C 
(50® F.) raw caoutchouc is a solid body 
and possesses very little elasticity. At 
S6® C. (97® F.) it 13 soft and elastic to a 
high degree, and is capable of being 
stretched 10 times its length. Further 
increase of temperature lessens its elas-, 
tic properties, and at ISO® C. (248® F ) 
it melts. While in the raw condition | 
it has several peculiar properties, one of i 
which is: After stretching, and cooling 
suddenly while stretched,^ it retains its 
new form, and only regains its former 
shape on being warmed. Another strik- 
ing feature is its strong adhesive capacity; 
this property is so powerful that the 
rubber cannot be cut with a knife unless 
* the blade is wet; and freshly cut portions, 
if pressed together, will adhere and form 
a homogeneous mass. I*'rom these facts 
it will be seen how it differs from rubber 
in the shape of a cycle tire or other manu- 
factured form - 

The most valuable property possessed 
bv raw caoutchouc is that of entering into 


chemical combination with sulphur, after 
which its elasticity is much increased; it 
will then bear far greater gradations of 
heat and cold This chemical treatment 
of caoutchouc with sulphur is known as 
^‘vulcanizing,” and, if properly carried 
out, will yield either soft vulcanized rub- 
ber or the hard variety known as vulcan- 
ite On the other hand, caoutchouc, 
after vulcanizing, has lost its plastic 
nature, and can no longer be molded into 
various shapes, so that m the production 
of stamped or molded objects, the cus- 
tomary method is to form them in un- 
vulcanized rubber and then to vulcanize 
them 

Raw caoutchouc contains a number of 
natural impurities, such as sand, twigs, 
soil, etc , these require removing before 
the manufacturing processes^ can be 
carried out ^ The first operation, after 
rough washing, is to shred the raw 
material into small strips, so as to en- 
able the impurities to oe washed out. 
This process is carried out by pressing 
the rubber against the surface of a re- 
volving drum (A, Fig. 1), carrying a 



number of diagonally arranged knives, 
Bj on Its surface. A lever, C, presses 
the rubber agauist the knives; D is the 
fulcrum on which C works, E being a 
weight which throws back the lever on 
the pressure being removed. During 
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thin operation a ^et of water is kept play« 
iug onto the knives to cool and enable 
them to cut, 

Following this comes the passage 
between a pair of corrugated steel rollers 
(as shown in Fig These rollers have 
each a different speed, so that the rubber 
gets stretched and squees^ed at the same 
time. Immediately over the rollers a 
water pipe is fixed, so that a steady 
stream of water washes out all the sand 
and other extraneous matter. In Fig 5^, 
A A are the steel rollers, while B is a 
screw working springs which regulate 
the pressure between the rollers The 
power is transmitted from below from 
the nulley, (1, and thence to the gearing. 

The next operation, after well drying, 
is to thoroughly masticate the shredded 
rubber between hot steel rollers, which 
resemble those already <lescnbed, but 
usually have a screw-thread cut ou their 
surfaces. Fig. 3 shows the front view 



of this masticating machine, A being the 
rollers, while the steam pipe for heating 
is shown at B. Fig 3a gives a top view 



of the same machine, showing the two 
rollers. 

After passing several times through 
these, the rubber will be in the form of 
homogeneous strips, and is then ready 
either for molding or^ dissolving. As 
we are dealing solely with waterproofed 
textiles, the next process which concerns 
us is the dissolving of the rubber in a 
suitable solvent. Benzol, carbon bi- 
sulphide, oil of turpentine, ether, and 
absolute alcohol, will each dissolve a 


certain amount of rubber, but no one of 
them used alone gives a thorough solu- 
tion The agent (‘ommonly employed 
is carbon bisulphide, together with 10 
per cent of absolute alcohol. Whatever 
solvent IS use<l, after being steeped in it 
for some hours the (‘aoutchouc swells out 
enormously, and then retpure.s the addi- 
tion of some other solvent to effect a 
complete solution. A general method is 
to place the finely shredded rubber in a 
closed vessel, to cover it with carbon 
bisulpmae, and allow to stand for some 
hours. ^ I'oward the end of the time the 
vessel is wanned by means of a steam 
cod or jacket, am! 10 parts absolute 
alcohol are added for every 100 parts of 
carbon bisulphide. I'he whole is then 
kept gently stirred for a few hours. Fig. 
4 shows a common type of the vessel 
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used for dissolving rubber. In this 
diagram A is the interior of the vessel, 
and B a revolving mixer in the same. 
The whole vessel is surrounded by a 
steam jacket, (/, with a steam inlet at I) 
»and a tap for con<lensed water at E* 
F is the cock by which the solution is 
<lrawn off. 

After the rubber is dissolved, about 12 
to 24 per cent of sulphur is added, and 
thoroughly incorporated with tlie solu- 
tion. The sulphur may be in the form 
of chloride of sulphur, or as sulphur pure 
and simple. A very small quantity of 
sulphur 18 required to give, the necessary 
result, £ to 3 per cent Imxig sufficient to 
effect vulcanization ; but a large quantity 
is always added to hasten the operation. 

Even after prolonged treatment with 
the two solvents, a solution of uniform 
con.si8tency is never obtained: clots of a 
thicker nature will be found floating 
in the solution, and the next operation 
is to knead it up so as to obtain equal 
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density throughout. Pi^. 5 will give an 
idea of how this mixing is done 



At the top of a closed wooden chamber 
is a covereoi reservoir, A, containing the 
solution of rubber A long slit at the 
base of this reservoir allows the solution 
to fall between sets of metal rollers, BBB 
below. Neighboring i oilers are revolv- 
ing in oppo-iite directioii'j, and at differ- 
ent speeds, so that, after passing all 
three sets of rollers, and emerging at 
the bottom, the solution should be of uni- 
form consiKstency. CCC are the guiding 
funnels, and EE are scrapers to clear the 
solution from the rollers. D is a wedge- 
shaped plug worked by a rack and pinion, 
and regulates the flow of the solution 
It now remains to apply the rubber to 
the fabric and vulcamsse it Up to this 
stage the sulphur has only been mechan- 
ically mixed with the rubber; the aid of 
heat is now required to bring about 
chemical combination between the two^ 
Thin process, which is known as *‘burn- 
iug,'’ consists in subjecting the rubber- 
covered fabric to a temperature of about 
Ji48® F* Sulphur itself melts at 239® F , 



and the temperature at which combina- 
tion takes place must be above this 
Fig. 6 shows one of the methods of 


spreading the rubber on the cloth A 
IS the tank containing the solution with 
an outlet at the bottom arranged so as 
to regulate the flow of solution The 
fabric passes, slowly underneath this, re- 
ceiving as it travels a thin coating of the 
waterproofing The two rollers at B press 
the solution into the fabric and distrib- 
ute the proofing evenly over the entire 
surface 

After leaving the two squeezing rollers, 
the cloth travels slowly through a covered 
chamber, C, having a senes of steam 
pines, underneath, to evaporate the 
solvent, this condenses on the upper por- 
tion of the chamber, which is kept cooled, 
and flows down the sides into suitable 
receptacles After this the proofed cloth 
is vulcanized by passing round metal 
cylinders heated to the necessary temper- 
ature, or by passing through a heated 
chamber. Fig. 7 shows the spreading of 



rubber between two fabrics The two 
cloths are wound evenly on the rollers, 
BB, from this they are drawn conjointly 
through the rollers, D, the stream of 
proofing solution flowing down between 
the rollers, which then press the two 
fabrics together with the rubber inside. 
The lower rollers marked OC are heated 
to the necessary degree, and cause the 
rubber and sulphur to combine in chem- 
ical union. 

So far the operation of proofing has 
been described as though pure rubber 
only was used; in practice the rubber 
forms only a small percentage of the 

E roofing material, its place being taken 
y cheaper bodies One of the common 
ingredients of proofing mixtures is boiled 
linseed oil together with a small quantity 
of litharge; this dries very quickly, and 
forms a glassy flexible film. Coal tar, 
shellac, colophony, etc , are all used, to- 
gether with India-rubber varnish, to make 
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(iiderent waterproof eompositiows Oil 
of turpeutiwe and n/til foi m i^ood ii! » 
for rubber, but ii 

that both rubber and solvent be perfeelly 
anhydrous before mivin^ ^>il of turpen- 
tine, aleohol, ete., can be In^st depnved 
of water by miviu^i with either .sulphuric 
acid or dehydniieil copper sulphate, and 
allowing to stainl l^he aeid or tlie 
copper salt will absorb the water and 
amk to the bottom, leaving a supernatant 
layer of dehy<lrate<l turpentine or what- 
ever solvent is usetb All the sulphur m 
a rubber-proofed eloth is not in eoin- 
bination with the rubber, it is frequently 
found that, after a lapse of tune, rubber- 
proofed matcrud shows an elllores<‘enee 
of sulphur on the Hurfa<‘<\ due to excess 
of sulphur, and o<’ensioiudly the fabric 
becomes stdf and the proof lug scales oil* 
Whenever a large propoilum of sulphur 
IS present, tliere is ahv'ays t he danger of 
the rubbers forming slowly into the haul 
vulcanite stale, as the subslanee com- 
monly called vuh‘juiite consists only of 
ordinary vulcani/.ed rubber carrie<l a 
stage further by more sulphur Ixung 
used and extra heat applied. If after 
vulcanmng, rubber is tieated with caus- 
tic soda, ail this supeitluous sulphur can 
be extracted; if it is then well washed 
the rubber will retain its elasticity for a 
long period. With the ohl method.s of 
proofing, a sheet of vulcanii^ed rubber 
was cemented to a fabric with rubber 
varnish, and frequently this desulphuris?- 
ing was performed before cementing io- 
ether. The result was a flexible and 
urable cloth, but of great weight and 
thickness, and expensive to produce. 

The chemistry of rubber is very little 
understood, as mentioned previously, 
rubber is a highly complex body, Hable 
to go through many changes. These 
changes arc likely to be grinder in rub- 
ber varnish, consisting of half a dozen or 
more ingredients, than in the ca.so of 
rubber alone. The action of sunlight 
has a powerful elfect on rubber, much 
to Its detriment, and appears to incnuise 
its tendency to oxidize Vulcanized 
rubber keeps its properties better under 
water than when exposed to the air, and 
chan|;es more slowly if kept away from 
Ihe light, ^ It appears as though a slight 
decomposition always takes place even 
with pure rubber; but the presence of so 
many differently constituted substances 
as sometimes occur in rubber solutions 
no doubt makes thii^s worse. When- 
ever a number of difeent bodies with 
varying properties are consolidated to- 
gether oy heat, as in the ease of rubber 
, compositions, it is only reasonable to 


expect there will he some molecular re- 
arrangement going on in the masM, and 
this eau be assigned ns the reason why 
Home prootingH last as long again as 
otheis Some nudallie salt.s have a xery 
injurious action on rublnw, one of the 
worsl being copper Hul()hate. l>yers are 
fr<‘quentiy warmui ihatgooils for ruldier- 
prootiug niuhl be free from this metal, 
as its action on rnbbm* is very j)ow<ufnl, 
though but little understooci As is 
gcuierally known, gismse in any form is 
exceedingly destructive to rublMW, and it 
should n<‘ver be allowed in eontuot in 
the smallest proportion, ^ Home eomposi- 
lious ar<‘ made up by <llssolving rubber 
lu turpentuu^ ami coal tar; but iu tins 
case some of the rubber's most valuable 
iroperties are destroyiul, ami it is doubt- 
ul if it can be properly vubaudzed. 
Owing to rulibei being a ba<l eomim‘tor 
of heat, it reii Hires eousiderable care to 
vulcanize it in any tldekncss. \ high 
<legree of heat applied during a slmrt 
>erio<l xvould temi to birm a laver of 
lard vuleauit<^ on the surface, while that 
immediately below would be softer and 
W(»uld gradually merge into raw rubber 
iu the center. 

'rhe diirereiit bramls of rubber vary 
so much, espeeudly with regnrt! to solu- 
bility, that it is always ailvisable to treat 
ea<di l>ran<l by itself, ami m»t to make a 
solution of two or more kinds. Oilskins 
and tarpaulins, etc,, are nu^stly pro<»fed 
by boiled linseed oil, witli or without 
tluekening bodies addetl, 'rh<‘y are 
not of suffk‘ieni interest to erdargei upon 
in this artiele, ho the second, or “water- 
repelleiitd^ class has now to be <lealt with. 

All the shower-proof fabrics come 
under this heading, as well m every eloth 
which is pervious to air and repulsive to 
water. The most time-honored recipe 
for proofing woollen goods is a mixture 
f sugar of lead and alum, and dates 
ack hundreds of yearn. The system of 
using this is as follows: The two ingre- 
dients are dissolved separately, and the 
solutions mixed together, A mutual de- 
compoHition results, the base of the lead 
salt uniting with the sulphuric acid out 
of the alum to form lead sulphate, which 
preeijiitates to the bottom. The clear 
‘.ohition tonlaiiis alumina in the form of 
acetate, and this supplies the proofing 
quality to the fabric. It is applied in a 
form of machine shown in Fig, 8, which 
will be seen to consist of a trough con- 
taining the proofing solution, C\ with a 
pair of squeezing rollers, At over the top. 
The fabric is drawn down through the 
solution and up through the squeezers 
in the direction ot the arrows. At the 
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bat'k of the machine the cloth automatic- 
ally windn itself onto a roll, i?, and then 
only requires drying to develop the water- 



rcsisUiig power. D is a weight acting on 
a lever whicli pi esses the two rollers, Ay 
together. The water-repelling property 
is gained as follows: 

Drying the fabric, which is impreg- 
nated with acetate of alumina, drives off 
some of the volatile acetic acid, leaving a 
film of basic acetate of alumina on each 
w<M)l fiber. This basic salt is very difli- 
vxxW to wet, and has so little attraction 
for moisture that m a shower of ram the 
drops remain in a spheroidal state, and 
fall of!. In a strong wind, or under pres- 
sure, water eventually penetrates through 
fahries proofed lu this manner; but they 
will oiTt't luiilly resist a sharp shower. 
Unfortunately, .shower-proofed goods, 
with wear, gradually lose thi.s property 
of repelling water. The equation repre- 
senting the change between alum and 
sugar of lead is given below. In the case 
of common alum there would, of course, 
be potassium acetate in. solution besides 
the alumina. 

Alum Sugar of lead 
Al,K.(So,). + 4l>l)(C,H,0.), 

Lead I’otassium Aluminum 
sulphate. % 

«“ 4PbSo4 + ^KCaHaOa 4 “ Ala (Calls Oa)« 

Now that .sulphate of alumina is in 
common use, alum need not be used, as 
the potash in it serves no purpose in 
proofing. * , 

There are many compositions con- 
ferring water: resisting powers upon tex- 
tiles, but unfortunaW they either 
feet the general handle of the matemi 
and make it sUff, or they stam and dis- 
color it, which IS equally bad. A large 


range of waterproof compositions can be 
got by using stearates of the metals; 
these, m nearly every case, are insoluble 
bodies, and when aeposited m the in- 
terior of a fabric form a water-resisting 
“filling’^ which is very effective. As a 
rule these stearates are deposited on the 
material by means of double baths, for 
example, by passing the fabric through 
(say) a bath of aluminum acetate, and 
then, after squeezing out the excess of 
liquid, passing it through a bath of soap 
The aluminum salt on the fabric de- 
composes the soap, resulting in a deposit 
of insoluble stearate of alumina This 
system of proofing m two baths is clean- 
er and more economical than adding all 
the ingredients together, as the stearate 
^rmed is just where it is required '‘on 
the fibers,” and not at the bottom of the 
bath. 

One of the most important patents ^ 
now woiked for waterproofing purposes 
is on the lines of the old alumina process. 
In this case the factor used is rosin,, 
dissolved m a very large bulk of petro- 
leum spirit The fabrics to be proofed 
(usually dress materials) are passed 
through a bath of this solution, and 
carefully dried to drive off the solvents 
Following this, the goods are treated by 
pressing with hot polished metal rollers. 
This last process melts the small quan- 
tity of rosm, which is deposited on the 
cloth, and leaves each single fiber with 
an exceedingly thin film of rosm on it. 
It will be understood that only a very 
attenuated solution of rosin is per- 
missible, so ihat the Qbci'^ of the Ihieads 
and not the 1 In c-uU them-ch cs are coated 
with it If the solution contains too 
much rosin the fabric is stiffened, and the 
threads cemented together, whereas ii 
used at the correct strength (or, rather, 
weakness) neither fabric nor dye suflers, 
and there IS no evidence of stickiness ot 
any description. 



Fig 9 shows a machine used for 
spreading a coat of either or 

other fluid on one side of the fabric. 
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This is done by means of a roller, 
running in the proofing solution, the 
material to be coated traveling slowly 
over the top and just in contact with the 
roller, which transfers the proofing 
to it» Should the solution used be of a 
thick nature, then a smooth metal roller 
will transfer sufficient to the fabric If 
the reverse is the case, and the liquid 
use<i is very thin, then the roller is 
covered with felt, which very materially 
adds to its carrying power. As shown in 
Fig. 9, after leaving the two squec55ing 
rollers, BB^ the fabric passes slowly 
round a large steam-heated cylinder, fJ, 
with the coated side uppermost. This 
dries the proofii^ and fastens it, and the 
doth is taken oil at 1). 

Besides^ stearates of the metals, glues 
and gelatins have been used for proof- 
ing purposes, but owing to their stiffen- 
ing effect, they are only of use in some 
few isolated cases. With glue and 
gelatin the fixing agent is either tannic 
add or some metallic salt. Tannic 
acid converts gelatin into an insoluble 
leather-like body; this can be deposited 
in the interstices of the fabric by passing 
the latter through a gelatin bath first, 
and then squee^fiing and passing through 
the tannic acid. Bichromate of potash 
also possesses the property of fixing the 
proteid bodies and rendering them in- 
soluble. 

The following are .special processes 
used to advantage in the manufacture of 
waterproof fabrics: 

L— Ordinary Fabrics, Dressing Ap- 
parel, etc.*— Immerse in a vat of acetate 
of alumina (5® B4.) for 1;^ hours, lift, dry. 
and let evaporate at a temperature of 
from 140*^ to 14^® F. 

II. — Sailcloth, Awnings, Thick Blank- 
ets, etc.— Soak in a 7 per cent .solution of 
gelatin at 104^ F., dry, pas.s through a 
4 per cent solution of alum, dry again, 
rinse in water, and dry. 

III. — Fabrics of Cotton, Linen, Jute, 
and Hemp. — Fut into a bath of am- 
moniacal cupric sulphate of 10** B4. at a 
temperature of IV, let steep thorough- 
ly, then put in a bath of caustic soda 

B^.) and dry. To increase the im- 
permeability, a bath of sulphate of al- 
umina may be substituted for the caustic- 
soda bath. 

ly —Saturate the fabrics with the fol- 
lowing odorless compound, subjecting 
them h tveral times to a brushing machine 
havinc several rollers* where the warp 
threads will be well smoothed, and a 
waterproof product of fine sheen and 
scarcely fading will be the result. The 


compound is made with SO parts, by 
weigiit, of Japan wax, parts, by 
weight, of paraffine, 1% parts, by weight, 
of rosin soap, S5 parts, by weight, of 
starch, and fi parts, by weight, of a 5 per 
cent solution of alum. Fabrics thus pre- 
pared are particularly adapteil to the 
manufacture of haversai'ks, shoes, etc. 

V. — ^White or Light Fabrics. —Pass 
first through a bath of acetate of alumma 
of 4® to B^‘. at a temueraturc of 104® F., 
then through the rollcr.s to rid of all 
liquid; put into a warm solution of soap 
(d parts, by weight, of olive-oil soap to 
100 parts, by weight, of frc.sh water) and 
finally pass through a ^ per c<uit sohiti<m 
of alum, dry for H or H days on the drop- 
ping horse, and brush off all partieles of 
soap. 

VI. “—Dissolve Ij parts, by weight, of 
gelatin in SO parts, by weight, of boil- 
mg water, ado IJ parts, by weight, of 
scraped tallow soap and Jiarts, by 
weight, of alum, the hitter being put in 
gradually; lower the temperature of the 
bath to 1S4® F., lift out the fabric, dry, 
and calender. 

VII. — -Tent Cloth.— Soak in a warm 
solution of 1 part, by weight, of gelatin, 
1 part, by weight, of glycerine, and I 
part, by weight, of tannin in 1^ parts, 
by weight, of wood vinegar (pyroligne- 
ous acid) of IS® B^. Tile whole is 
melted in a kettle axid carefully mixed 
The mass is poured into the receiver of 
the brushing machine, care being taken 
to keep it hqui<i. For a piece of dOO 
feet in length and 20 inches in width, 
SO to 80 parts, by weight, of this com- 
pound are needed. 

Yin.-— To freshen worn waterproof 
material, cover with the following: Fifty- 
five thousand parts, by weight, of gelatins 
100 parts, by weight, of bichromate of 
* potash; 100 parts, by weight, of acetic 
acid (to keep glue from congealing), and 
from S.OOO to fi,000 parts, by weight, of 
water; to this add fiOO parts, by weight, 
of peroxide of ammoniacal copper, 100® 
B4. This compound is put on the fabric 
with a brush and then exposed to air and 
light. 

IX. — Soft The hats are sliffentHl 

as usual, then put through the fallowing 
tliree baths; Dissolve | part, by weight, 
of tallow soap in from 4u to fiOjparts, by 
weight, of warm water (140® F«). Tut 
$ to 4 dozen hats into this solution, leave 
them in it for half an hour, then take out 
and put them as they are into another 
bath prepared with 40 to fiO parts, by 
weight, of water and 4 part, by weight, of 
i alum and heated to 86® to 104® F. After 
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having been left in the second bath for 
i or 4 hour, take out as before, put 
into the third bath of 40 to 50 parts, by 
weight, of water, J part, by weight, of 
alum, and about 13 parts, by weight, of 
fish glue. In this cold bath the hats are 
left for another 4 hour or more until they 
are oonipletely saturated with the liquid, 
then dried and the other operations con- 
tinued. 

X — Woolen cloth may be soaked in 
a vat filled with aluminum acetate, of 
5° Be., for IS hours, then removed, dried, 
and dried again at a temperature of 

140^ F I 

XI — Wagon covers, awnings, and ! 
sails are saturated with a 7 per cent I 
gelatin solution, at a temperature of 
104® F., dried in the air, put through a 4 
per emit .solution of alum, dried acam m 
the air, carried through water, and dried 
a third time. 

XIL— Cotton, linen, lute, and hemp 
fabrics are first thoroughly saturated in 
a bath of ammonio-cupric sulphate, of 
10® B4., at a temperature of 77® F , then 

S ut into a solution of caustic soda, ^® 
and dried. They may be made still 
more impervious to water by substituting 
a solution of aluminum sulphate for the 
caustic soda. 

XIIL — White and light-colored fabrics 
are first put into a bath of aluminum 
acetate, 4® to 5® B4., at a temperature of 
10^® F., the superfluous liquid being re- 
moved from the fabric by press rollers. 
The fabric is put into a soap solution 
(5 parts of good Marseilles soap m 100 
parts of soft water). Finally it is put 
through a S per cent alum solution, and 
left to <lry for ^ or $ day.s on racks The 
adhering particles of soap are removed 
by brusliing with machinery. 

XIV,“—I)issolve 1.5 parts of gelatin in 
50 parts of boiling water, add 1 .5 parts 
of shavings of tallow grain soap, and 
gradually, parts of alum.^ Let this 
cool to 1*^5^® F., draw the fabric through 
it, dry and calender. 

XV.— Cellular tissues are made water- 
proof by impregnating them with a warm 
solution of 1 part, by weight, of gelatin, 
1 part, by weight, of glycerine, and 1 part, 
by weight, of tannin, m U parts, by weight, 
of wood vinegar, 1^® B5 

XVI,— Linen, hemp, jute, cotton, and 
other fabrics can be given a good odor- 
less waterproof finish by impregnating 
them, and afterwards subjecting them to 
the action of several mechanical brush 
rollers. By this process the fabric is 
brushed dry, the iSbers are laid smooth, 


the threads of the warp brought out, and 
a glossy, odorless, unfading waterproof 
stuff results Fabrics manufactured m 
the usual way from rough and colored 
yarns are put through a bath of this 
waterproof finish, whose composition is 
as follows Thirty parts, by weight, of 
Japanese wax, 22 5 parts, by weight, of 
paraffine, 15 parts, by weight, of rosin 
soap, 35 parts, by weight, of starch, and 5 
parts, by weight, of a 5 per cent alum solu- 
tion The first three components are 
melted in a kettle, the starch and, lastly, 
the alum added, and the whole stirred 
vigorously 

XVII —One hundred parts, by weight, 
of castor oil are heated to nearly 204® F , 
with 50 parts, by weight, of caustic 
potash, of 50® Be , to which 50 parts, by 
weight, of water have previously been 
added Forty parts, Tby weight, of 
cooler water are then added slowly, care 
being taken to keep the temperature of 
the mixture constant As soon as the 
liquor begins to rise, 40 parts, by weight, 
of cooler water are again added, with the 
same precaution to keep the temperature 
from falling below 204° F. At the same 
time care must be taken to prevent the 
liquor boiling, as this would produce too 
great saponification By the prolonged 
action of heat below the boiling point, 
the oil absorbs water and caustic potash 
without being changed, and the whole 
finally forms a perfectly limpid, nearly 
black liquid This is diluted with 5 
times its weight of hot or cold water, and 
IS then ready for use without any further 
preparation Other vegetable oils may 
be employed besides castor oil, and the 
quantity of unsaponified oil present may 
be increased by stirring the prepared 
liouid with a fresh quantity of castor or 
other vegetable oil The product is slight- 
ly alkaline, but wool fiber is not injured, 

I as the oiling may be done in the cold. 

I The solution is clear and limpid, and will 
not separate out on standing like an emul- 
sion This product in spinning gives a 
10 per cent better utilization of the raw 
material owing to the greater evenness 
and regularity with which the fibers are 
oiled; m weaving less oiling is required 

The product can be completely re- 
moved oy water, preferably by cold 
water, and scouring of the goods subse- 
quently with soap, soda, or fuller's earth 
can thus be dispensed with 

XVIII — Cloth may be rendered water - 
proof by rubbing the under side with a 
lump of beeswax until the surface presents 
a uniform white or grayish appearance. 
1 This method it is said renders the cloth 
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practically waterproof, although ntill leav- 
ing it porous to au\ 

XIX. — 'Coating the xuuler side of the 
cloth with a sol nt ion of isinglass and 
thiMi applying an infusion of galls is 
a nothin inclliod, a compound being thus 
formed whieh is a variety of leather, 

XX. »---Aii easy inelhoil is the formation 
of aluminum stearate m (he tiher of the 
olothj which nmy i caddy be done by im- 
mersing it in a solution of alumiunm 
sulphate in water (I in 10) anil without 
allowing it to dry passing through a solu- 
tion of^ soap made from soiia and tallow 
or similar fat, in hot water Heaidion 
between the aluminum sulphate ami the 
soap pro<luecs aluminum stearate and 
sodium sulphate. I'he former is insolulile 
and remains in llie libel ; the latter is re- 
moved by subsequently rinsing the fabrie 
in water. 

XXI. — A favorite method for cloth is 
as follows: Dissolve In a receptaiie, 
preferably of copper, over a bright coal 
lire, I liter (1.76 pm(s) of pure linseed oil, 
1 liter (1.76 pints) of petroleum, ^ liter 
(0.88 pints) of oil turpentine, and 
grams (4.67 ounces) of yellow wax, the 
last named in small bits,^ As theie is 
danger of lire, boding <)f this mass should 
be avoided. With this hot solution re- 
moved from the lire, of course the felt 
material is impregnated; next it is hung 
up in a warm, dry room or spread out, 
but in such a manner that the uniform 
temperature can act upon all parts. 

Waterproofing Leather. -.-I. — Tcn- 
ning*8 process is as follows: Melt together 
«qual parts of mne and linseed oil, at a 
temperature not above ^^25^ F. Put the 
leather in the molten mixture and let it 
remain until saturated. The *Vanc soap** 
m made by dissolving 6 parts of white 
soap in 16 parts of water, and stirring 
into the solution 6 parts of /dne sulphate. 
To make sure of a homogeneous mixture 
remelt the whole and stir until it begins 
to cool. The process, inclmling the satu- 
ration of the leather, requires about 48 
hours* Instead of zinc sulphate, copper 
or iron sulphate may be used. The plii- 
losophy of the process is that the mois- 
ture and air contained in the pores of the 
leather are driven out by the heat of the 
soap mixture, and their place is taken, on 
cooling, by the mixture. The surface of 
the leather is scraped after cooling, and 
the article is dried, either by heating over 
an open fire or by hanging in a arying 
room, strongly heated* 

II. — Prideaux* process consists in sub- 
ihitting the leather to treatment with a 


solution of (‘Houlchotic until it is thor* 
oughly saturated with the liquid. The 
latter consists of 66 parts of caoutchouc 
in 600 parts of oil of turpentim*. ("orn- 
plcte impregnation of th<‘ lea tiler re- 
quires several ilays, during which the 
solution must be frequently applied to 
the surface of the leather and rubbed in. 

nr.»-Villon\s pioeess consists In ap- 
plying a soap solution to the leather, 
about as follows; ''Flie leather is first 
treated to a solutiim of 6^ parts of soap, 
P24 parts of glue, and xbOOO parts of 
water. When it has become saturated 
with the solution, it is treated to rubliing 
with a mixture of 460 parts of common 
salt and 400 parts of alum, in sulhiueiit 
water to dissolve the same. After this it 
is washed with tepid water and dried. 
This process is much the quiidvcst. The 
application of the soap rtajmnss almut 
^ houis, and the subsmpient treat- 
ment about as much more, or or 6 liours 
in all. 

Oilskins.-y-The art^ of painting over 
textile fabrics with oily preparations to 
make them wahwprimf is profiabiy mairly 
as old as textile jnanufaeture Itself, an 
industry of prehistoric, nay, geologic, 
origin. It IS certainly more ancient tiian 
the <*mft of the artistic jaiinter in oils, whose 
canvases are nothing more nor less than 
lift oilskins, and when out of their frames, 
have serveil the usual purfiose of those 
things in prote(‘ting goods or the human 
body before now. q'he art of water* 
proofing has b<*en exteiuleii beyond the 
domain of the oilskin by ciunnieal 
proceKses, esjieeially those in which alum 
or lead salts, or tannin, are used, as well 
as by the discovery of India rubber and 
gutta percha. These two have revolu- 
tionized the waterproofing industry in 
quite a special manner, and the oifskin 
manufacture, although it still exists and 
is in a fairly fiourisning condition, has 
found its products to a vary large extent 
replaced by rubber goods* The natural 
result has been that the processes used in 
the former industry have remained now 
unchanged for a good many years. They 
had already been brought to a very per- 
fect state when the rubber-waterproofing 
business sprang up, so that improve- 
ments were even then difiicult to hit upon 
in oilskin making, and the check put 
upon the trade by India rubber made 
people less willing to spend time and 
money in experimenting with a view to 
improving what many years had already 
made it dilficult to belter. Hence the 
three cardinal defects of the oilskin* its 
weight, its stiffness, and the liability of 
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Its folds to stick together when it is 
w rapped up, or in the other extreme to 
(Taok, si ill remains The weight, of 
c-ourse, is inevitable An oilskin must 
hv heavy, comparatively, from the very 
essence of the piocess by which it is 
(ujule, but there seems no reason why it 
shouhi not in time be made much more 
pliable (an old-time oilskin coat could 
often stand up on end when empty) and 
liee from the danger of oiackmg or being 
<’oiupaeted into a solid block wiien it has 
been stored folded on a shelf. 

IVobably the best oilskins ever made 
are those prepared by combining Dr 
Hten house's process (patented in 1864) 
with the ordinary method, which con- 
sists in the mam of painting over the 
fabric vuth two or more coats of boiled 
Imseed oil, allowing each coat to dry 
before the next is applied. ^ This, with a 
few variations in detail, is the whole 
method of making oilskins Dr Sten- 
house's waterproofing method is to im- 
pregnate the fabric with a mixture of 
hard parafline and boiled oil in propor- 
tions varying acc'ording to circum- 
^stan<*es from 1)5 per cent of parafhne and 
5 of oil to 70 per cent of the former and 
30 of the latter. The most usiial per- 
cHuitages^ are 80 and !^0. The mixture is 
made with the aid of heat, and is then 
cast into blocks for storage. It is ap- 
plied to the cloth stretched on a hot plate 
liy rubbing the fabric thoroughly all 
over with a block of the composition, 
which may be applied on one or both 
sides as may be wished. The saturation 
is then made complete, and excess of 
composition is removed by passing the 
doth between hot rollers. When the 
doth m (luite cold the process is com- 
plete. The parafline and the drying oil 
combine their waterproofing powers, and 
the parafline prevents the oil from ex- 
erting any injurious action upon the 
material. Drying oil, partly on account 
of the metallic compounds m it, and 
partly on account of its absorbing oxypn 
from the atmosphere, has a decided slow 
weakening effect ^ upon textile fibers 
Dr. Btennouse points out that the in- 
flammability of oilskins may be much 
lessened by the use of the ordinary fire- 
proofing salts, such as tungstate of soda, 
or alum, either before or after the water- 
proofing process is carried out. 

The following are some of the best 
recommended recipes for making oil- 
ikinsj ^ 

Dissolve 1 ounce of yellow soap in 
U pints of boiling water Then stir m 
1 quart of boiled oil. When cold, add 
I pint of gold size. 


II — Take fine twilled calico Soak 
it in bullock's blood and dry it Then 
give It 2 or 3 coats of boiled oil, mixed 
with a little litharge, or with an ounce of 
gold size to every pint of the oil 

III — Make ordinary paint ready to 
be applied thin with a strong solution of 
soap. 

IV — Make 96 pounds of ocher to a 
thin paste with boiled oil, and then add 
16 pounds of ordinary black paint mixed 
ready for use Apply the first coat of 
this with soap, the subsequent coats 
without soap. 

y — Dissolve rosm in hot boiled oil 
till it begins to thicken. 

VI — Mix chalk or pipe clay in the 
finest powder, and in the purest state 
obtainable to a thm paste with boiled oil 

VII — Melt together boiled oil, 1 pint, 
beeswax and rosm, each, £ ounces 

VIII — Dissolve soft soap in hot water 
and add solution of protosulphate of 
iron till no further precipitate is produced 
Filter off, wash, and ary, and form the 
mass into a thin paste with boiled oil 

All these compositions are painted on 
with an ordinary painter’s brush The 
fabric should be slightly stretched, both 
to avoid folds and to facilitate the pene- 
tration of ‘ .1 'mixture. To 

aid the ^ > I «»■ ■! further, the 

mixture sfiould be applied hot It is of 
the greatest importance that the fabric 
should not be damp when the composi- 
tion IS applied to it It is best to have it 
warm as well as the composition. If 
more than one coat is applied, which is 
practically always the case, three being 
the usual number, it is essential that the 
last coat should be perfectly dry before 
the next is applied Neglect of this 
precaution is the chief cause of sticki- 
ness, which frequently results in serious 
damage to the oilskins when they have 
to be unfolded. In fact, it is advisable 
to avoid folding an oilskin when it can 
be avoided They should be hung up 
when not in use, whenever practicable, 
and be allowed plenty of room It goes 
without saying that no attempt should 
be made to sell or use the oilskin, whether 
garment or tarpaulin, until the final coat 
of composition is peifeclly dry and set 
It is unadvisable to ii^c artificirl heat m 
the drying at any ^tage in the manu- 
facture- 

Waterproofing Paper — Any conven- 
ient and appiopiiate machinery or ap- 
paratus may be employed; but the best, 
method for waterproofing paper is as 
follows: The treatment may be applied 
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while the pulp is being formed into paper, 
or the finished paper may be treated. ^ If 
the material in to be treated while being 
formed into paper, then the better method 
ia to begin the treatment when the web 
of pulpy material leaves the Fondrinier 
wire or the cylinders, it then being in a 
damp condition, but with the larger per- 
centage of moisture removed. From this 
point the treatment of the pajXT is the 
same whether it be puln in a sheet, as 
above stated, or finished paper 

The treatment consists, nrst, in satu- 
rating the paper with glutinous material, 
preferably ammal glue, and by preference 
the bath of glutinous material should be 
hot, to effect the more rapid absorption 
and more perfect permeation, impregna- 
tion, and deposit of the glutinous ma- 
terial within all the mieroseopic inter- 
itieea throughout the body of the paper 
being treated By preference a suitable 
tank is provided in which the glutin- 
ous material is deposited, and m which 
it may be kept heated to a constant 
temperature, the paper being passe<l 
through the tank and saturaje<l during 
its passage. The material being treale<l 
should pass in a contmuous sheet— that 
is, be fed from a roll and the fmislied 
product be wound m a roll after final 
treatment. This saves time and the 
patentee finds that the requisite permea- 
tion or incorporation of glutinous mat- 
ter in the fiber will with some papers 
— for instance, lightly sized manila 
hemp — require but a few seconds. As 
the paper passes from the glutin tank 
the surplus of the glutinous matter is 
removed from the surface by meehani- 
cal means, as contradistinguished from 
simply allowing it to pass off by gravity, 
and in most instances it is preferred to 
pass the paper between suitable pres- 
sure rolls to remove such surplus. ^ The 
strength and consistency of the glutinous 
bath may be varie<I, <lepen<liiig upon tlie 
material being treated ami the uses for 
which such material is designed. It 
may, however, be stated that, in a ma- 
jority of eases, a hot solution of about 
1 part of aniinal glue to about 10 parts of 
water, by weight, gives the best results. 
After leaving the bath of glutinous ma- 
terial and having the surplus mlhering 
to the surfaces removed, the paper be- 
fore drying is passed into or through 
a solution of formaldehyde ami water 
to the glutinous material. The 

strength of this solution may also be 
variable, depending, as heretofore stated, 
upon the piyier and uses for which it is 
designed. 3fn the majority of cases, 
however, a solution of 1 part of formalde- 


hyde (35 per cent solution) to 5 parts of 
water, by weight, gives gocxl results, and 
the best result is attained if this hath is 
cold instead of liot, though any particu- 
lar temperature is not essentially neces- 
sary The eflect <jf the formaldehyde 
solution upon the glut in-saturated paper 
is to precipitate the glutinous matter and 
render it insoluble. 

As the material comes from the formal- 
dehyde bath,^ the surplus atlhermg to 
the surfaces is removed by me<‘hanicai 
means, pressure ndls being probably 
mo.st convenient. The paper is then <lne<i 
in any <*onvenient manner. The best 
result in <lrying is attained by the air- 
blast, i e., pr<ijecting blasts of air against 
both surfaces of the paper, I'his drying 
removes all the w'atery constituents luid 
leaves the paper in a toughened or 
greatly strengthened comlitwm, hut not 
m practical comlition for c<immercial 
uses, as it is brittle, horny, and stiff, and 
has an objectionable odor and taste 
on a<'count of the presemsyof the alde- 
hydes, paraldehydes, fiirmie aehi, and 
other product .s, the result of oxidation, 
lienee it needs to he **tempere<i.^^ Now 
while the glutinous inat<*ruU is rendered 
insoluble— that is, it is so acted upon by 
formaldehyde and the chemical a<uion 
which takes place while the muted solu- 
tions are giving <df their watery constit- 
uents that it will not fully dissohe it 
IS, however, in a cqmlithm to he aeted 
on hy moisture, as it xvill swell and ab- 
sorb, or take lip ]>t‘rnii"u n|]\ by either 
<*heinieal or me<f”ii.ual a< dmn a per- 
centage of water, ami will also become 
improved in many ri^spects, so that to 
ieinper and remler the paper soft and 
pliable and adapt U for most com- 
mercial uses it is subjeetefi to moisture, 
which penetrates the paper, causing a 
welling in al! <!ireHioii.H. filling the 
interstices perfectly ami resulting in 
^‘hydratiou** throughout^ the entire cel- 
lular structure. Two actions, inetdiaidcal 
ami chemical, appear to take place, the 
lueehanieal action being the temporary 
absorptum of xvater analogous to the ab- 
sorption of water by a tl ry sponge, the 
chemical action being the permanent 
union of water with pie treatcii paper, 
analogous to the union of water and 
tapioca, causing Hwelling, or like the 
chemical combination of wafer with lime 
or cement. For this purpose it is pre- 
ferred to pass the paper into a bath 
of hot water, miturated steam pr equiva- 
lent beat-and-inoist ure medium, thus 
causing the fibers and the non-soUible 
glutinous material filling the interaticeii 
to e3i;pand in all directions and forcing 
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the glutinous material into all the mi- 
croscopic pores or openings and into the 
masses of fiber, causing a commingling 
or thorough incorporation of the hbers 
and tlic glutinous compound^ At the 
same time, as heretofore indicated, a 
change (hydration) takes place, whereby 
the hai<lened mass of fiber, glutinous 
material, and formaldehyde become 
tempered and softened and the strength 
impaited by the previous tieatmcnt in- 
creased To heigliten the tempering and 
softening elfect, glyceiine may, in some 
instances, be introduced in the temper- 
ing bath, and in most cases one two- 
hundredths in volume of glycerine gives 
the best results 

The paper may be dried in any con- 
venient manner and is in condition for 
most eommciciid uses, it being grcntly 
strengt heneil, inoic flexible, moie im- 
pervious to moisture, acids, giease, or 
alkalies, and is suitable for the manufac- 
ture of binding-twiue, earpets, and many 
novelties, foi <liy wrappings and lining 
pa<dving cases, ei(‘ , but is liable to have 
a disagreeable taste and may carry 
traces of acids, ren deling it impracti- 
cable for some uses— for instance, wrap- 
ping butler, meats, cheese, etc , after 
re(‘eiving the alkali trcalmeut. The 
paper is also valuable as a packing for 
joints in steam, water, and other pipes or 
coiiuec‘lK>UH For the purpose, there- 
fore, of reudeung the material absolutely 
free from all tiaecs of acidity and all 
taste and odors and, in fact, to render it | 
absolutely hygienic, it is passed through 
a bath of water and a volatile alkali (am- 
monium hydrate), the proportion by pref- 
eionce in a majority of eases being one- 
huudredth of ammonium hydrate to 
ninety-nine one-hundredths of water by 
volume, A stnall peicentage of wood 
alcohol may be aiided. 'Jdus bath is 
preferably cool, but a variation in its 
temperature will not interfere to a seri- 
ous extent with the results. 1 he eliect of 
this bath followed by drying is to com- 
plete the chemical rea<'tion and destroy 
all taste or odor, removing all tiaoes 
of acids and rendering the paper hy- 
gienic in all respects. The material may 
be calendered or cut and used for any 
of the purposes desired. Ti lb * luaU i d 
is to be subjected to the ‘"lil' »> 
bath, it IS not necessary to drv it be- 
tween the tempering and volatile aikaii 

The paper made in accordance with 
the foregoing will, it is claimed, be found 
to be greatly strengthened, some ma- 
terials being increased in strength from 
100 to 700 per cent. It will be non- 


absorbent to acids, greases, and alkalies, 
and substantially waterproof, and owing 
to Its component integrate structure will 
be practically non-conductive to elec* 
tricity, adapting it as a superior insu- 
lating material It may with perfect safety 
be employed for wrapping butter, meats, 
spices, groceries, and all materials, whether 
unctuous or otherwise 

The term ^‘hydration*’ means the sub- 
jecting of the material (after treatment 
with glutinous material and formalde- 
hyde and diymg) to moisture, whereby 
the action described takes place 

A sheet or weh of paper can be treated 
by the piocess as rapidly as it is manu- 
factured, as the time for exposure to the 
action of the glutinous material need not 
be longer than the time required for it to 
become saturated, this, of course, vary- 
ing with different thicknesses and 
densities, and the length of time of ex- 
posure may be fixed without checkins 
the speed by making the tank of such 
length that the requisite time will elapse 
while the sheet is passing through it and 
the guides so arranged as to maintain the 
sheet in position to be acted on by such 
solution the requisite length of ^ time. 
Four seconds’ exposure to the action of 
formaldehyde is found sufficient in most 
cases 

Waterproof Ropes — For making ropes 
and lines impervious to weather, the 
process of tarring is recommended, which 
can be done either in the separate strands 
or after the rope is twisted An addi- 
tion of tallow gives greater pliability 

Waterproof Wood, — I — Soak in a 
mixture of boracic acid, 6 parts, ammo- 
nium chloride, 5 parts; sodium borate, S 
parts, and water, 100 ps'rts 

II — Saturate in a solution of zinc 
chloride. 

Wax 

Adulteration of Wax. — Wax is adulter- 
ated with the following among other 
substances Rosins, pitch, flowers of sul- 
phur, starch, fecula, stearme, paraffine, 
tallow, palm oil, calcined bones, yellow 
ocher, water, and wood sawdust 

Rosins are detected by cold alcohol, 
which dissolves all rosinous substa^es 
and exercises no action on the wax 
rosins having been extracted from the 
alcoholic solution by the evaporation of 
the alcohol, the various kinds may be 
distinguished by the odors disengaged 
by burning +he mass several times on a 
plate of heated iron. 

All earthy substances may be readily 
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separated frcm wax by means of oil of 
turpentine* which dissolves the wax, while 
the earthy matters form a residue. 

Oil of turpentine also completely sepa- 
rates wax from starchy substaneesrwhn'li, 
like earthy matters, <lo not dissolve, 
but forin a residue A simpler method 
consists ill heating the wiix with boding 
water; the gelatinous consisteney assunusl 
by the water, and the blu<‘ <‘oloration in 
presence of unlinc, indicate that the ^vax 
contains starcdiy substances. Adultera- 
tion by means of starch and fe<‘ula is 
quite frecpient* These substanees are 
sometimes added to the wnix in a pro- 
portion of nearly 00 per cent. I'o s(q)a- 
rate either, the suspected prodmd is 
treated hot with very dilute sulphuric 
acid (a parts of acid per 100 parts of 
water) All amylaceous substances, con- 
verted into dextrin, remain dissolveil in 
the liquid, while the wax, in cooling, forms 
a crust on the siuface. It is taken olf 
and weighed; tln^ ihlferenec between its 
weight and that of the product analyml 
will give the quantity of the amyhu‘eous 
substances, 

Flowers of sulphur are r<‘cogiii5nyl 
readily from the odor of sulphurous acid 
during combustion on red-hot iron. 

Tallow may be detecti'd by the taste 
and odor, rurc wax has an aromatic, 
agreeable taste, while that mi\e<l with 
tmlow is repulsive both in taste and 
smell* Pure wax, worked between the 
fingers, grows soft, pM‘serving a tertaiu 
cohesion in all paits. It divid<‘s into 
lumps, which adhere to the fmgi^rs, if it 
k mixed with tallow. The adulteration 
may also be detected by the thii’k and 
nauseating fumes produced when it k 
burned on heated iron. 

Stearic acid may be recognized by 
means of boiling alcohol, which dissolves 
it in nearly all proportions and causes it 
to deposit crystals on cooling, while it k 
without action on the wax. Blue litmus 
paper, immersed in alcohol solution, 
reddens on drying in air, and thus serves 
for detecting the presence of stearic acid* 

Ocher is found by treating the wax 
with boiling water. A lemon-yellow 
deposit results, which, taken up with 
cMorhydric acid, yields with ammonia a 
lemon-yellow precipitate of ferric oxide. 

The powder of burnt bones separates 
and forjns a residue, when the wax is 
heated with oil of turpentine. 

- Artificial Beeswax. — This is obtained 
Ihy mixing the following substances, m ap- 
"t'proximately the proportions stated; Paraf- 
'fine, 4t5 parts, by weight; white Japan 
; vegetable wax, SO parts, by weight; rosms, 


or colophonies, 10 parts, by weights white 

f nlch, 10 parts, by weight; tallow, $ pirtM, 
>y weight; eeresme, colorant, O.OSO partn, 
by weight; wax perfume, park, by 

weight If <icsired, the parafline may be 
repla<*ed with <izokerite, or by a mixture 
of vaseline and o/4)k<*rite, for the purptwe 
of varying^ the fusing leiuperafure, or 
reiidenng it moie advantageous for the 
various appli<*ations designctl I'he fol- 
lowing is the method of preparation: 
Melt on the boiling water hath, shaking 
constantly, the paratHne, the Japan wax, 
the rosms, the piti'h, ami the tallow. 
When the fusion is complete, aiid the 
colorant and the perfnnus^ When these 
prulnets are perfe<‘lly luingltHl, nnuove 
from the lire, allow the mixture to eool, 
and run it into suitable molds. The wax 
thus obtauuMl may he employeil s{H‘cklly 
for encaustics for furniture lunl floors, or 
for purposes where varnish is employed* 

Waxes for Floors, Furniture, etc*— 

I. — White beeswax... .. 10 parts 
(lolophony . 4 parts 

Venice turpentine., I part 
Melt the articles together over a gentle 
fire, and when completely melftMi and 
homogmieous, poui into a skahhMxirthen- 
wnre Vixssid, and stir in, while still warm, 
o parts of the best Frem'li turpentine. 
<k>ol for 24 hours, liy w'hh’h time the 
mass has acquired the consistence of soft 
butter, and k ready for use. Its method 
of use k very simple. It k smeared,, in 
small quantities, on woolen clotlis, and 
with these is rulihed Into tlie wood. 

Tins is the best preparation, lint one in 
whien the beeswax is merely dissolved 
in the turpentine in such a way as to have 
the consistence of a not too thin oil color, 
will answer. The wood Is treated with 
this, taking care that the surface is 
evenly covered with the mixture, and timt 
it does not sink too deeply in the orna- 
ments^ corners, etc., of the woodwork. 
This IS best achieved by taking care to 
scrape off from the cloths all excess of 
the wax. 

If, in the course of 24 hours, the sur- 
face k hard, then with a stiff brush go 
over it, much after the way of polishing 
a boot. For the corners and angles 
smaller brushes arc used; when necesHniy , 
stiff pencils may be emplo>c<l Finally, 
the whole is polished with plush, or 
velvet rags, in order not to injure the orig- 
inal polish. Give the article a good coat 
of linked ofi or a washing with petro- 
leum before banning work* 

II. — Articles that are always exposed 
to the water, fioors, doors, especially of 
oak, idaouM, from time to time, be aalu* 
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ratcd^ with oil or wax, A house door, 
plentifully decorated with wood carving, 
will not shrink or warp, even where the 
sun shines hottest on it, when it is fre- 
quently treated to saturation with wax 
and oil Ilero a plain dosage with lin- 
seed oil is sufficient Varnish, without 
the addition of turpentine, should never 
be use<l, or if used it should be followed 
by a coat of wax 

in — A good floor wax is composed of 
S parts of wax and 3 parts of Venice 
turpeutme, melted on the water bath, and 
the mixture applied while still hot, using 
a pencil, or brush, for the application, 
and wh(‘U it has bc<‘ome solici and dry, 
diligently nibbed, or polished down with 
a woolen cloth, or with a floor brush, 
especially made for the purpose. 

IV —-An emulsion of t> parts of yellow 
wax* 2 parts of crude potassium carbon- 
ate, and 1^3 parts of water, boiled to- 
gether until tiiey assume a milky color 
and the solids are dissolved, msed cold, 
mak<‘s an excellent composition for floors. 
Any desued (‘oloi may be given this 
<lressing liy stirnug in the powdered col- 
oring matti^r. Use it exactly as dc- 
si'ribtni for the first mass 


Gliders’ Wax, — For the production of 
various colorings of gold in fire gilding, 
the respective places are frequently 
<‘overed with so-called gilders’ wax. 
These consist of mixtures of various 
chemicals which have an etching action 
in tlie red lieat upon the bronze mass, 
thus causing roughness of unequal depth, 
as well as tii rough the fact that the com- 
position of the oronze is changed some- 
what on the surface, a relief of the gold 
color being elTecled m con'.cquence of 
these two (‘irciimstances ilu gilding 
wax is prepared by melting logellicr the 
flnely powdered chemicals with wax ac- 
cording to the following recipes: 


Yellow wax. . 
Red chalk... 
Verdigris. , * 
Burnt alum. - 
Burnt borax. 
Copper ash* . 
Zinc vitriol. . 
Green vitriol 


1 11 m IV V 

32 32 32 96 36 

3 U 18 48 18 

2 4 18 32 18 

2 4 — — — 

--.— 213 

— 4 6 20 8 

_ _ _ 18 
_ _ 1 0 


Grafting Wax,— 

J. — Beeswax 7 parts 

Purified rosm H parts 

Turpentme... 3 parts 

Rape oil ,,..***.** * « 1 part 

Venice turpentine. ... 2*6 parts 

Zinc white. 2*6 parts 

Color yellow with turmewc. 


II. — Japan wax 
Yell ow wax 
Rosm 

Turpentine 
Hard paraflane 
Suet 

Venice turpentine 
Harness Wax. — 

Oil of turpentine 
Wax, yellow 
Prussian blue 
Indigo 
Bone black 


low heat, on a water bath 
mainxng ingredients, ■which must be well 
powdered, and work up with a portion of 
the solution of wax Finally, add the 
mixture to the solution, and mix thor- 
oughly on the bath When a homogene- 
ous liquid IS obtained, pour into earthen 
boxes 


1 

part 

3 

parts 

8 

parts 

4 

parts 

1 

part 

3 

parts 

6 

parts 

90 

parts 

9 

parts 

1 

part 

0 

5 parts 

5 

parts 

oil by aid of a 

Mix the re- 


Modeling Wax. — I — Yellow wax, 
1,000 parts, Venice turpentine, 130 parts; 
lard, 65 parts, bole, 725 parts The 
mixture when still li(|Uu] i-* poined into 
tepid water and kinxided iinlil a plastic 
mass IS obtained. 

11 — Summer Modeling Wax — White 
wax, 20 parts; ordinary turpentme, 4 
parts; sesame oil, 1 part; vermilion, 2 
parts 

in — Winter Modeling Wax — White 
wax, 20 parts, ordinary turpentine, 6 
parts; sesame oil, 2 parts; vermilion, 2 
parts. Preparation same as for Formula I, 

Sealing Waxes. — The following for- 
mulas may be followed for making seal- 
ing wax* Take 4 pounds pf shellac, I 
pound of Venice (*» i « . 
of vermilion M»'! ■ .< ii i c<j|>|)< r 

pan suspended o ■ ( i c<*| i 1 le, 

then add the turpentine slowly to it, and 
soon afterwards add the vermilion, stir- 
ring briskly all the time with a rod m 
either hand In f oi miiig the round sticks 
of sealing wax, a certain portion of the 
mass should be weighed while it is duc- 
tile, divided into the desired number of 
pieces, and then rolled out upon a warm 
marble slab by means of a smooth wooden 
block like that used by apothecaries for 
lolling a mass of pills 

The oval and square sticks of sealing 
wax are cast in molds, with the above 
compound, in a state of fusion. The 
marks of the lines of junction of the 
mold box may be afterwards removed by 
holding the sticks over a clear fire,, or 
passing thfm over a blue gas flam®- 
Marbled sealing wax is made oy mixing 
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WAX~WK A'ri IKIl l-'()Hl<lCAS'ri^US 


twcn llirce» or num* kiiulh io- 

getlu'T w]u!t‘ they a IV in a st'im^llunl 
Mate. I'Vom tlie \iseniity ni the st‘\eraf 
porluHiH their iu<“or}H>iatton is left in** 
<’ninph‘te, mi as to protiutv the a|ifH‘aian<v 
of murhluii^. <»o}<l M‘ai{nj.( wav is nnuie 
winijify hy <‘hrom<* Instead <if 

vennilion into the nu‘ll<<j losins Wav 
may be s<ynt<*<i jutriaiininpj a liHle 

eHsentnil olh (‘sstOHM* of innsk^ or o(ln*r 
perfume. If 1 |)ail of balsam of Pmai be 
lueltetl nloni' witli 99 parts <jf the seal- 
jnf5«wiiK eomposition, uu aj^nvnble fr.i- 
grane(‘ w ill be eviialetl in tin' a<‘i of soalinj^ 
with it. blither lampbhn k or ivory bhu'k 
aervoM for the (adorinj^ mntlt'r of bhu'k 
wax. Healing wav is otti'U adulti'rati'd 
with rosiu» in which <*as(' it runs into thin 
(irons at tlie thinu' of a. ca tulle 

The biliowni#' ini.stak<‘S aie sonu'- 
Times made in the innnnfa<‘luiv ofseahn^yf 
wav: 

L Use of filling aji^<‘nl.s wdueh art' loo 
eoarsely f,o'ou nd. 

lL“““«M\e<‘ssive use of fillin/^ ai^enls. 

Ill -Mnsidlieieut hindinjjf ot the pi|jj- 
meiitH and fillings with a suitahh' a<i- 
hesive a^ent, whl<*li eauses tlu'se bodic's 
to absorb tlie adhesivt' power of tin' 
gums. 

IV. — Kveessive heating <>f tin' mass, 
caused by iminopt'r mt'liing or faulty 
admivlure of tlie gummy bodies. Tur- 
pentine and rosin must bi' heated before 
entering the shellae. If this rule is in- 
verted^ as is ofti'ii the ease, the sliellae 
stieks to the bottom and bums partly. 

(irreat (*ar<' must be taktm to miv the 
coloring matt(‘r to a paste with spirit or 
oil of turpentine heiore adding ti^ the 
other ingredients. Unh'ss this is <lone 
the wax will not be of a regular tinl. 

^ Bark Blue Wax.— ''riuH'e ounet's Vene- 
tian turpentine, 4 ounees shellae, I ouinv 
rosin, ounce Prussian biiu', i ounce 
magnesia. 

Green Wax.^ — ''Pwo ounces V(*netian 
turpentine, 4 ouuei's shellae, 1 J ounees 
roain,^ § oumv chrome yellow, ] ounce 
Prussian blue, 1 oumv maguesm, 

^ Carmme Ecd Wax.— One ounce Vene- 
tian turpentine, 4 ounees shellae, I ount'c 
rosin, colophony, ounces Chinese red, 
1 drachm magnesia, with oil of turpen- 
tine. 

Gold Wax, — b'our ounees Venetian 
turpentine^ H ounees shtdlac, 14 sheets of 
genuine leaf gold, J ounce bronsse, i 
otiuce magnesia, with oil of turpentine. 

White Wax.-— I. — The wax is bleachedi 
by exposing to moist air and to the sun. 


but it must firs! be prepnre<! in thin 
slu'i'ls or riiibons oi in g^aui^. For this 
purpose it IS hist washt'<i, to free it frtnn 
ifie honey which inuy miln'r* , melted, 
and ponri'd udo a tin vessel, w Imsj* but* 
tom is pcrbuMti'd with narrow shts, 
d'he nu'ltt‘<l wa\ falls in a fhm strtvni 
on a wooden <\\bndi*r arranged la low 
and half immersed in I'oid water, 'rids 
<',vbndt'r is turned, and ilo' w,i\. rolling 
louml ni thin lead's, attei wards falls in- 
to tin* water, d'o melt it in giains. a 
\essel is nnule use of, perfor.nted with 
'Hinall opi'uings, whu'h ean be rotated, 
d'lie was is piojei'tetl in grains into tlu' 
cold water. It is spH'au tm frames of 
mnsh’nl moistened with wafer He\eral 
times a day, and evpiiseii to the sim until 
th<‘ wav ashuno's a htie white, 'rids 
wddt<*m'ss. how<‘Vc{\ is not perfect, 'The 
ojx'ratnm of melhng and st'pjuating info 
ribbons or grains must be leiiewed. 
Kinally, it Is nndted and flowed intii 
molds. Idle duration of the b!i*aehing 
may la* abiidgi'd by aiiding ti» the wa\* 
treated as aboNc, from to 1.75 per 
cent of reetiiu'd oil of turpentine, fret' 
liom rosin, In (I or S days a restdt will 
bt' set nn*d which wouhl otherwise re*' 
(pure 5 or d wet'ks. 

n.-“!ih‘neh('d .sln'llae.. parts 

Venetian turpt'iitiiu', , 19 parts 

PluHter of Ikin.s 90 parts 

WAX FIGURES RENOVATING: 

Apply with a soft stubby brush 
xnvdered pumice .stone until the wax hati 
ost if.s velhw hue then with a brush 
ufiply a m'sfi tint consisting of pnlverlml 
prepared chalk, powdered pumiec Mime, 
and a trilh' of oxide of sfune. After thin 
to tin* .same powder juM uHcd, mix a little 
carmine ami put on cheek, s and IoIu’k of 
cara. Then wdth a fine bni-sh, color the 
lipM and in.shlc of angles of the eves wdth 
a liipdd .Hohition of carmine to which baa 
ben added a trifle of gum arable, 

Weather Forecasters 

(Sc'c also nygrameter.s and IlygroHcviiir^,) 

L— It is knowm that iv leaf of blotting 
paper or a strip of fabric made to change 
color according to the hygrometrlc state 
of the attnospher(5 hai been employed 
for weather mdicutbna in place of a 
barometer. The following compound ia 
recommended for this purpose: une part 
of cobalt chloride, 75 parts of nickel 
oxide, SO parts of gelatin, and tOO parts 
of ^ water. ^ A strip of calico, soaked in 
this solution, will appear green in fine 
weather, but when moisture intervenes 
the color disappears. 
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II — C opper chloride - 1 part 

CJehitm , 10 paits 

Water 100 parts 

IIT, — Tins is a method of makin^j old- 
fasluoiied weutlun glasses containing a 
h(|uid that clouds or solidifies under 
eertaui atmospheiic conditions 

Camphor . 21 drachms 

Alcohol 11 diachms 

Water 9 diachms 

Saltpetei. . 38 giams 

Sal ammoniac 38 grains 

Dissolve the camphor in the alcohol 
and the salts in the water and mi\ the 
solutions together. Four m test tubes, 
cover with wav after corking and make a 
hole thiongh the cork wuth a red-hot 
n(H‘dU\ or draw out the tube until only a 
pin hole remains. When the camphor, 
et<‘., appear soft and powdery, and 
almost liilim^ the Inbe, ram with south or 
soul Invest winds may be expected, when 
cryslallnie, north, noitheast, or noith- 
west winds, with fine weather, may be 
e\pe(1e<l; wdieu a portion crystallizes 
<m one si<le of the tube, wind may be 
e\pe<‘te<l from that direction. Fine 
weathei ^riie suhstance remains entirely 
at bottom of tube and the liquid per- 
fei’tly (dear Comiap ram* Substance 
will rise^ gradually, liquid will be very 
clear, with a small star in motion A 
coming storm or very high wind. Sub- 
stan(‘e pailly at top of tube, and of a 
lealUke foim, liquid very heavy and m 
a fermenting state. These eucets are 
noticeable 24 liours before the change sets 
in In wiiiUn*: Ckmerally the substance 
lies higher m the tube. Snow or white 
frost: Subsiau<*e very white and small 
stars in motion. Buinmer weather* The 
substance will lie ipiite low. The sub- 
stance will lie closer to the tube on the 
opposite side to the quarter from which 
the storm is <‘oming. The instrument is 
nothing more than a scientific toy. 

WEATHERPROOFINO : 

Bee Faints, 

WEED KIILERS; 

Bee Disinfeetants. 


Weights and Measures 

INTERNATIONAL ATOMIC WEIGHTS. 

The International Committee on 
Atomic Weights have presented this 
table as corrected: 

0-16 H-1 

Aluminum Al 27.1 

Antimony Sb 120.2 

Argon ...... A SO . 0 39,6 


Arsenic 

As 

0-16 

75 

^ II 

Barium 

Ba 

137 4 

136 4 

Bismuth 

Bi 

208 5 

206 9 

Boron 

B 

11 

10 9 

Bromine 

Br 

79 96 

79 86 

Cadmium 

Cd 

112 4 

111 6 

Ctcsium 

Cs 

132 9 

131 9 

Calcium 

Ca 

40 1 

39 7 

Carbon 

C 

12 

11 91 

Cenum 

Ce 

140 25 

139 2 

Chloime 

Cl 

35 45 

35 18 

Chromium 

Cr 

52 1 

51 7 

Cobalt 

Co 

59 

58 55 

Columbium 

Cb 

94 

93 3 

Coppei 

Cu 

G3 6 

63 1 

Erbium 

Er 

1G6 

164 8 

Fluoimc 

F 

19 

18 9 

Gadolinium 

Gd 

15G 

154 8 

Gallium 

Ga 

70 

69 5 

Germanium 

Ge 

72 5 

72 

Glucmum 

G1 

9 1 

9 03 

Gold 

Au 

197 2 

195 7 

Helium 

He 

4 

4 

Hydrogen 

H 

1 008 

1 

Indium 

In 

115 

114 1 

Iodine 

I 

12G 97 

126 01 

Indium 

Ir 

193 

191 5 

Iron 

Fe 

55 9 

55 5 

Krypton 

Kr 

81 8 

81 2 

Lanthanum 

La 

138 9 

137 9 

Lead 

Pb 

206 9 

205 35 

Lithium 

Li 

7 03 

6,98 

Magnesium 

Mg 

24 36 

24 18 

Manganese 

Mn 

55 

54 6 

Mercury 

Hg 

200 

198 5 

Molybdenum 

Mo 

96 

95 3 

Neodymium 

Nd 

143.6 

142 5 

Neon 

No 

20 

19 9 

Nickel 

Ni 

58 7 

58 3 

Niti ogen 

N 

14 04 

13 93 

Osmium 

Os 

191 

189 6 

Oxygen 

O 

16 

15 88 

Palladium 

Pd 

106 5 

105 7 

Phosphorus . 

P 

31 

30 77 

Platinum 

Pt 

194 8 

193 3 

Potassium 

K 

39 15 

38 85 

Praseodymium 

Pr 

140 5 

139 4 

Radium 

Ra 

225 

223 3 

Rhodium 

Rh 

103 

102 2 

Rubidium 

Rb 

85 5 

84 9 

Ruthenium 

Ru 

101 7 

100 9 

Samarium 

Sm 

150 3 

149 2 

Scandium 

Sc 

44 1 

43 8 

Selenium 

Se 

79 2 

78 6 

Silicon 

Si 

28 4 

28 2 

Silver 

Ag 

107 93 

107 11 

Sodium 

Na 

23 05 

22 88 

Strontium 

. Sr 

87 6 

86 94 

Sulphur. 

S 

32 06 

31 82 

Tantalum 

Ta 

183 

181.6 

Tellurium . 

Te 

127 0 

126.6 

Terbium 

Tb 

160 

158 8 

Thallium 

Tl 

204 1 

202 6 
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IKTESKATIOtfAL ATOMIC WEIGHTS- Continued. 


Thorium . * . . 

. . 111 

0-16 

5 

ii-i 
«H0 K 

Vanadium . . 

. V 

0-16 
51. 'll 

H-I 

BO.H 

Thulium.. , . , 

. . Iln 

111 

160. T 

Xenon 

.. Xu 

\is 

H7 

Tin. 

. . Sn 

lU) 

118. 1 

Vttcrhiuin . 

.. Vb 

178 

171 7 

Titanium. . . , 

. . 11 

48.1 

47,7 

Yttrium. . . , . 

. Yt 

KO 

88 , S 

^rungsten, . . 

.. \V 

184 

18'^. 6 ! 

Zinc 

Zu 

65 % 

61.0 

Uranium . . . . 

.. V 

‘^68 . 5 

mi 7 i 

Xiri'ontuin. . . 

. Kr 

06.6 

80,0 


UNITED STATES WEIGHTS AND MEASURES 

(Api’ontiiiK (i> i'Vin(iiiK Mliimliliilil 

Iui'Ik'h, Yut*tH. UotiH. Kur'». Mtl«. 

H fwt ^ I vimL 'MS ^ • 

S.ftvardM^l rod. l\)H » Mi ♦* ^ .».*>■« I 

furloiin: 7»UiO dUt) ’■•*» 1 

8 furlDiii]KH»»*< i unit'. (U,8tU)“^ r»,'iW) -* l.TlU) *• H I 

HUHFACK- LANM 

144 HCj. incU«''H I mjuai'A font. Af'r0«, 

Oaquar#^ fwt’*** I Mqmua vuid h , 

30 2rimiuaM^>‘'mdH->-« I pitjuaio nnl. 272.2* » 40. 1 

40 8q\»Rrt^ 1 8quar«Ui«MU lO.HiKJ « 1,210^ 40*- t 

4 ^qiiaw 3!*U5aiH I Huru. 4.t/»0t) « i>40*- iOO'* 4-» I 

mO rn^vm^* 1 miuiiro 27*H7H*400-:i.UU74U>0- UWatKi- 2 Wm- tMO 

VOLMMK- MiqUM) 

4 wjiIIm •*« I imM j tiilln MuOh, (JjtHuo, t*uh. In. 

3 inntM --I <|unrf. j 42 h -- I -« 241 

4 quartH'^^ I gallon i 

KtA'U) MHASUliH 

UiUlon. MuOh, <)uih*o‘^. DmulimH. Mihuih, t’ulnr (VtiMmi f* in 
I - 8 12 H - 1.021 ** ni.UO - 47 s. lt» 

1 10 - i2s - 7.aso * 

I ^ H ^ 480 2'4^Tl 

I - tH) 44107 

10 ouuwH, nr a pmf , h stiuuituun^ mlUHl a Ounlouumi, 

THOV IVKKUir 

Pomnl lVunvw«*i|i:h<8, ClminN. (irntni*. 

X ^ 12 - 240 - *%7m 474,24 

1 20 *- 4H0 -- 41*10 

i ^ 2i ^ 1,^50 


AMOniKMAHIKH' WHlcJUT 


lb, s 


gr. 


I^'ovuui. OuiH'AH. 

Mrnfhnirt. nerunioN 

tlMlUrt. 

Gram*. 

i 12 

« 64 - 28K ^ 

rn7CU> 

474.24 

i ^ H 24 

460 

41.10 


X n ^ 

60 -*• 

4.H0 


i - 

20 »*« 

X«10 



1 ^ 

.06 

The pound, ounce, and grain are the same a* In Troy weight. 


AVOIEDUPOia WKUHIT 
Pooud. Ounne«. Drunhin*. (Imins (Troy) Qrarna. 
I - 10 « 250 •» 74^ *«« 454.60 

I m in •m 417.5 « 28.45 

JL 27 44 1*77 

EKOLISH WEIGHTS AHD MEASHEES 



APOTHEOAElIgS' WBIOHT 
fO grdtts ** 1 scruple « SO grains* 

$ scruples - 1 dracnm OO grains 

8 drachms *• 1 ounce *»» 480 grains 
\% ounces - 1 pound 5, TOO grains 

PWIB MEAStJEE 


60 minims •* 1 fiuidrachm 
8 drachms '«• 1 fluidounce 
120 ounces « 1 pint 
B pints - 1 gallon 

weights are pstmllf adopti^i 


Alcove 


All chemicals are usually sold by 

AVOlRDUPOm WEIGHT 
27ii trains «« 1 4rmhm^ 27J| gralitf 
16 draohm*** I mnm « 4B7| gmiui 
. 16 mnm» •-Ipoytid «» 7,000 «mi«s 

Precious metals are usually sold by 
TEOY WEIGHT 

S4 train* .. 1 penny wottht** Mgrttln* 
20 r>enny weight* « l ounoe » 4|0 grain* 

1 2 ounce* « I pound « 5.760 grain* 

Nova,— An ounce of metalUc tSiftm eoateln* 
4^ gratnik i>ut an ounce of aitrace Of sOv^er ooit» 
tain* (^Qily 4^4 grain*. 



WEIGHTS AND MEASURES 

METRIC SYSTEM OE WEIGHTS AJTO MEASURES 

MEASUEES OF LENGTH 


75 \) 


Bknominations and Values 

Equivalents in Use. 

Mynamoter 

10,000 meters j 

! 6 2137 miles 

Kihimoter 

1,000 meters 

62137 miles, or 3,280 feet, 10 inches 

Hoctomoter 

100 meters 1 

328 feet and 1 inch 

Pekainetor 

10 meters 

393 7 mches 

Motor 

1 meter 

39 37 mches 

Docimotor* 

1-lOth of a meter 

3 937 inches 

Contiinotor 

1-lOOth of a meter 

3937 inches 

Mxlliinotor 

1-1, 000th of a meter 

0394 inches 


MEASURES OF SURFACE 


Denominations and Values 

1 Equivalents in Use 

Hectare. 

10,000 square meters 

2 471 acres 

Are, , , , . 

100 square meters 

119 6 square yards 

Ocntaro. 

1 square meter 

1 ,550 square inches 


MEASURES OF VOLUME 


Denominations and Values, 

^ Equivalents in Use 

Names. 

No OP 
Liteks 

Cubic Measures 

Dry Measure 

Wine Measure, 

KiloUter or stere. 
Hectoliter... 

Dekaliter. ..... 

Liter., 

DeoiUter .... 
Centiliter. . . . 
Milhhter 

1,000 

100 

10 

1 

1-10 1 
1-100 
1-1.000 

1 cubic meter 

1 -10th cubic meter 

1 10 cubic decimeters 

1 cubic decimeter 
1-10 < “ ‘ . 

1 

1 308 cubic yards 

2 bushes and 

3 35 pecks 
9 OS quarts 
,908 quarts 

6 1023 cubic inches 
6102 cubic inches 
j 061 cubic inches 

264 17 gallons . 

26 417 gallons 

2 6417 gallons 

1 0567 quarts 
.845 mils 

338 fimdounces 
27 flmdrachma 


WEIGHTS 


Denominations and Values 

Equivalents 

IN Use 

Names. 

Number 
OF Grams 

Weight op Volume of Water 
at its Maximum Density, 

Avoirdupois 

Weight 

Millier or Tonneau . 

Quintal...., 

Mynagram.. 

Kiloarraui or Kuo. 

Hoctogiani ... 

Dakagrnrn ... • . * , * * • 

Oram... • * 

Deoigram 

Centigram * « • « 

MUigram 

1,000,000 

100,000 

10,000 

1,000 

100 

10 

1 

1-10 

1-100 

1-1,000 

1 cubic meter 

1 hectoliter 

10 liters 

1 liter 

1 deciliter 

10 cubic centimeters 

1 cubic centimeter 
l-10ih of a cubic centimeter 

10 cubic millimeters 

1 cubic millimeter 

2,204 6 pounds 
220 46 pounds 
22 046 pounds 

2 2046 pounds 

3 5274 ounces 
3527 ounces 

15 432 grams 

1 5432 grams 

1 ")43 grams 
0154 grams 


F&r inmaienno siJ.r!acea, the square dekameter is used under the t^m 
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THE CONVERSION OF METRIC INTO ENGLISH WEIGHT 

The follow hig tirhliN whu*li (‘oolaius ug orror Ihuu oue-toulh uf ii graio, will 

suffice for tuoht prucUrul jiurposas. 


1 unim 

1 





2 ItUUlH ^ 

8v)ft glllllH 





8 jjjriuuM*^ 

4<>^ Winnrt 





4 ijraniH " 

tibUnniiiH, 

or 

1< 

Irm'hin, 

11 crniim 

5 girani *» 

77^ KnuiH, 

or 

1 » 

Inu'bin, 

17ji inmu’^ 

0 i^ruiuH ' 

02j|ginmM, 

or 

1« 

bm’hm, 

82 J «niifH 

7 fj^uims ' 

108 mniiH, 

or 

1 ^ 

luudun, 

48 uiraiti’i 


128,3 

or 

2 4 

Iruelun.s 

8)1 Ktuiim 

Ogiuum ^ 

188^ mnuM, 

or 

2* 

luudimM, 

18J glUlUH 

IOruuiim •» 

35 y Krmns 

or 

O 

liriu’huH, 

8 y gimoM 

11 KiTunM « 

160,1 mmuH, 

or 

2 

dnudiuiH, 

40| grnnii 

12 » 

IH'd KUimH, 

, or 

8 

driudmiH, 

5|{«nuiH 

18KiniuH 1 

200^ KruirtH, 

, or 

8 

drmduuH, 

20ii gtniiia 

MlKlTUlN 

216 RrjunH, 

<ir 

8 

tlimdiiiH, 

86 ijimoM 

irifijJunjH ^ 

28M «ruuiH, 

, or 

8 

ilrnrhiuH, 

51 jf gUUIH 

3(> KUUUM 

247 jP^rauiM, 

, or 

4 

drtu'huiH, 

7 j/pmiH 

17 

262)1 KrnuiH, 

or 

i 

drurhiuH, 

22^ gimiii 

IH ^ 

2771 muiuH. 

or 

ti 

iliiodiiiH, 

87^ Ki umH 

to 

208,1 lijimn**, 

or 

i 

ilrurhiuM, 

58)1 151 muH 

20«u»inH ^ 

808i{ m'uiiH, 

nr 

h 

tiimduuH, 

8J gnuuH 

hOmaniM 

46,1 gnuuM, 

, or 

7 

dindmiH, 

48 muiii'* 

40ginmM -* 

617^ mwiiH, 

or 

to 

dnu hnirt, 

I7ii m muK 

5{) 

771g grauiM, 

, nr 

12 

(bmdmirt, 

51 i *j;r»tns 

OOKUimM « 

026 gruiUM, 

,or 

15 

diiuduiiN, 

26 win ns 

70 fUniniH* - 

1 ,<l86ji gnmiH, 

or 

18 

ilrmOnni, 

Oil gntiim 

80 Kiams^ * 

1 ,28 111 gruniN, 

, or 

20 

tiuirhiiw, 

84 g «rmus 

IK) KraniM ^ 

1,889 Ktuinw 

, or 

28 

dnmhmH, 

, 0 KSiaina 

100 

1 ,r»48i| itnunH 

, or 

2.5 

diiuduns, 

481 WHIUH 


1,()0U gnouM ^ i kilu|3:ruiu--'iJe OUUU08, i Umiluu, lei isotian 


TEB COKVERSIOW OF METRIC INTO ENGLISH MEASURE 

1 oulnowntirnatw *« 17 minim’* 

2 ewbm Jii mmmix 

3oui)lcct*nttumt«rH«« f»l minmm 

4 cnlnc tkH mmitm** or I tlmchm, H mmim« 

5 miin<5 eentinmtwM^* H5 minlmH» or I drnt'hm, 25 tmmrnt 

6 onbm wni\nwiWH*» lOl minimrt, or I <iriichm» 41 minims 

7 oulne cmitinmtars«« 1 18 minims, or 1 ilranhm. 58 minims 

8 cubic cantsmeterH*^ J35 minims, or 2 ilruchniH, 1 5 minims 
8 cubic centimeters*** 152 minims, or 2 drachms, 82 minims 

10 cubic ccntimeterH»« 1 00 minima, or 2 drachms, 40 mimms 
20 cui>io centimetem** 388 minims, or 5 drachms, 88 minims 
80 cuidc cantimcterB« 507 minims, or 1 ounce, 0 drachm, 27 minims 
40 cubic oenttrneUirs»« 076 minims, or I ounce, 3 drachms, 10 minims 
50 cubic centimeters** 845 minims, or 1 ounce, 0 drachms, Omlmmi 
00 cubic centimeters*** 1 ,014 minims, or 2 ouncan, 0 drachms, 54 minima 
70 cubic centimeters*** 1,183 minima, or 2 ounces, S drachma, 48 minims 
80 cubic centimeters** 1,352 minims, or 2 ounces, 0 draclmia, 32 minims 
90 cubic centimeters*** 1,521 minims, or 8 ounces, 1 drachm, 21 minimi 
100 cubic centimeters** 1,690 mmims, or 3 ounces* 4 drachms, 10 minims 
1,000 cubic centimeters-* 1 liter** 34 fluidounoes newly, or 2i pints. 
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WFXDmG POWDERS, 

S(‘e also Stool. 

Powder to Weld Wrought Iron at Pale- 
red Heat with Wrought Iron.^ — 1 — Borax, 

I purl il>y woight); sal anunomac, i part, 
uator, i paii. 'riioso lugiedients are 
botU'il \siu[ ot)Uslaiit sUriiug until the 
mass is still', thou it is allowoil to harden 
<>\<‘i tho fuo rpon <<)oluig, tile mass is 
ruhhed up into a pt)\sdor and mixed wilh 
one thud w rt>nght"Uou hlmgs fieo fiom 
lusl When the non has leaehed red 
heat, this po\\der is sprinkled on the 
parts to he weldml, ami after it has 
{ii|mdi<‘d, a few blows aio sullieicnt to 
undt* tin* pioeos 

n. "Borax, ‘3 parts; ^\ ronght-iron 
filings, frtH* from nist, ‘2 parts; sal am- 
monhux 1 part d'hoso pulvorucod paits 
are moistom‘d with eopaiba balsam and 
madt* mto a paste, then slo\\ly dnod over 
a tire nml again powdeieil 'The applica- 
tion is the same us foi Formula 1. 

Woldmg Powder to Weld Steel on 
Wrought Iron at Pale -red Heat —Borax, 
d parts, potassium <*yauide, parts, 
Bedin hiue, I-IOO part. I'hese suhstancoH 
iiu* powtleied well, moistened with water, 
m*Nt ttiey are Ivodml wilh ooustaut stirring 
until stitf; then dry over a fire.^ Upon 
ooolmg, tho mass is hnoly pulvorii!:oil and 
mixe<l with 1 part of wrought-iron filings, 
free frt>m runt. 'I'liiH powder ih sprinkled 
ropoatodly upon tho hot pioc'oH, and after 
it haH burned in the welding is taken in 
liamh 

WHEEL GREASE: 

Bee Lubricauts. 

WHETSTONES. 

To make arlifieial whetstones, take 
gelatin of go^ul quality, dissolve it lu 
iMpml weight of water, oporalmg in 
aImo.st eomplete darkness, and add 
per eeut of bi<*hromate of potash, pre- 
viously iliHsolved, Next take about 9 
times the weight of the gelatin employed 
of very fine emerv or fine powdered gun 
itone, whieh is mixed intimately with the 
gelatiulsieil stdutiqiu The paste thus ob- 
tained is moliled into the desired shape, 
taking care to exer<Tse ^ an energetic 
proHsure in order to emisolidate the mass. 
Finally <!ry by exposure to the sun. 

WHITING: 

To form Masses of Whitin^.—Mix 
the whiting into a stiff past© with water, 
and the mass will retain its coherence 
when dry* 


Whitewash 

(See also Paint ) 

Wash the ceiling by wetting it twice 
with water, laying on as much as can 
well be floated oix, then rub the old 
color up with a stumpy brush and wipe 
off with a large sponge Stop all cracks 
with whiting and plaster of Pans When 
div, clancole with size and a little of the 
white wash when this is dry If very 
much sLamed, paint those paits with 
tiiips, color, and, if necessary, clancole 
again To make the whitewash, take a 
dozen pounds of whiting (in large halls), 
break them up in a pail, and cover with 
watci to soak During this time melt 
ovci a slow file 4 pounds common size, 
and at the same time, with a palette 
kmfc or small trowel, rub up fine about a 
dessertspoonful of blue-black with water 
to a fine paste, then pour the water off 
the top 01 the whiting and with a stick 
stir m the black, when well mixed, stir m 
the melted size and strain. When cold, 
it IS fit foi use If the jelly is too stiff for 
use, beat it up well and add a little cold 
watci Commence whitewashing over 
the window and so work from the light 
Distcmpci color of any tint may be 
made by using any othei color instead of 
the blue-black — as ocher, chrome, Dutch 
pink, raw sienna for yellows and buff, 
Venetian red, burnt sienna, Indian red or 
purple brown for reds, celestial blue, 
ultramarine, indigo for blues, red and 
blue for purple, gray or lavender; red 
lead and chrome for orange; Brunswick 
green for greens 

Ox blood m lime paint is an excellent 
binding agent for the lime, as it is chief- 
ly composed of albumin, which, Jike 
casein or milk, is capable of transform- 
ing the lime into casein paint But the 
ox blood must be mixed in the lime paint 
to use it separately is useless, if not harm- 
ful. Whitewashing rough mortar-plas- 
tering to saturation is very practical, as it 
closes all the pores and small holes. 

A formula used by the United States 
Government in making whitewash for 
light-houses and other public buildings 
is as follows. 

Unslaked lime . . 2 pecks 

Common salt . 1 peck 

Rice flour S pounds 

^anish whiting i pound 

Glue (clean and 

white) . , I pound 

Water, a sufficient 
quantity. 

Slake the lime m a vessel of about 10 
gallons capacity, cover it, strain, and add 
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3alt provioiLsly dissolved in warm 
water* Bod the rice floor in water; soak 
the g!ue in water ami dissolve on a water 
bath, ami add both, together with the 
whitinff and 5 gallons of hot to 

the mixture, stirring all well together* 
C«>ver to protect from <Hrt, ami let it 
stand for a few days, when it will be 
ready for use. It is to be apidied hot, 
and tor that reason should be used from 
a kettle over a portable furnace. 

To Soften Old Whitewash.-— W<'l the 
whitewash thoroughly with a wash made 
of I pound of potash dissolveil in 10 
quarts of water 

WHITEWASH, TO REMOVE: 

See Cleaning PrcparatiouH and iMeth- 
ods. 

WHITE METAL; 

See Alloys* 

WiroOW-CLEANmO COMPOUND: 

Bee Cleaning (-ompounds. 

WINDOW DISPLAY: 

See also Sponges. 

An attra(‘tive window' display for 
stores can be prepareil as follows; 

In a wide-rnouth Jar put some sand, 
saj% about 0 inehes m depth. ^ Make a 
mixture of e<jual parts of aluminum sul- 
phate, copper sulphate, ami iron sul- 
phate, coarsely powdered, and strew it 
over the surface of the satul. Over this 
layer gently pour a solution of sotlium 
aifkala, dissolved in S parts of hot water, 
taking care not to disturb the layer of 
sulphates. In about a week or 10 days 
the surface will be covered with crystals 
of diferent colors, being silicates of 
diflferent metals employed. Now lake 
some pure water am! let^ it run into the 
vessel Iby a small tube, using a little more 
of it than vou used of the water-glass 
solution. This will displace the water- 
glass solution, anti a f resh ertip of crystals 
will comi in the siheates, and makes, 
“^hon properly done, a pretty seene, 
T4ke care in pouring in the water to let 
the point of the tube be so arranged as 
not to disturb the crop of silicates. 

Window perfume. 

In Paris an apparatus has been intro- 
iLuoed consisting of a small tube which 

t hed lengthwise on the exterior of 
ip windows. Through numerous 
loles ^ a^ warm, lightly perfumed 
: of air is passed, which pleasantly 
olfactory nerves of the looker- 
time keeps the panes 


clear and <*lean, «o that the gocals exhib-. 
ited present the bent poHsible appearance. 

WINDOW POLISHES: 

See Polishes, 

WINDOWS, FROSTED: 

See (JIasH. 

WINDOWS, TO PREVENT DIMMING 
OF; 

See (tlaas. 

Wines and Liquors 

BITTERS. 

Bitters, as the name inditsifCH, are 
merely tiiH’turea of bitter roots and 
barks, with the addition ^ of npu’es to 
flavor, and depend for their elFeet untm 
their tonic action on the .stomach. Taken 
too frequently, however, they nuiy do 
harm, by overstimulating the digestive 
organs. 

’'rin* reeipfss for some of these prepara- 
tions run to gisNit lengths, one for An- 
gostura lutters eoutaining no fewer than 
ingredients. A very good ariiele, how- 
ever, may lie made without all this elabo- 
ration. ^riie followiiij?, for inHtn«e<% make 
a very good preparation; 

(Jeutian root (sliced).. 1*2 ounces 
(’imuunon bark. .... 10 ounces 

(’aruway seeds,. ..... 10 ounees 

Juniper bcrric.s. ..... ^ ounces 

(lloves I ounce 

Alcohol, 00 per cent , . 7 pints 

Macerate for a week; strain, press out, 
ami filter, then add 

(hipillaire. pints 

Water to make up. ... 12 1 gallons 
Strength about u. p. 

Still another formula for Angoslur* 
bark, ounces; gentian root, I ounce; 
cardamom msK jounce; ^Piirkcy rhuliarb, 
^ ounc<»; orange peel, 4 oiinccs; (arawaj^, 
I ounce; cinnamon bark, § ounce; cloves, 
I ounce. 


Brandy Bitters,— 

Sliced gentian root , S pounds 
Dried orange peel .... £ pounds 

Cardamoin seed.. . . , , I pound 
Bruised cinnamon., , . 4 pound 

Cochineal % mmm 

Brandy.. lit pints 

Macerate for 14 days and siraia, 

Hostetter^s Bitters*— 

Calamus root 1 pound 

Orange peel t pound 

PeruTOU bark. I pound 
GenBan ro<^. . ..... I pound 
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WINES 

Calujnlm ro«t , 1 pound 

Kinummroot. 4 ounces 

Cinnsiinou bark . . ounces 

<’lo-ve«. , 1 ounce 

Dilutctl al<*oliol . . ‘3 ^alioiis 
\Vttb*r . . .... I jjfallon 

... .1 pound 

Mui'erate tt>gi*thcr for weeks. 
CORDIAX.S. 

(’ordiais. neeordinK to the S^mtula, 
are davored li<|uors <‘oittamin^( fiom 40 
to ,10 per cent ot alcohol (from to (U 
finidounecH to eu<‘h ^uilou) and from ^ZO 
to io per <M‘nt td sti^uir (from Zi) to 38 
ounces avouMiupois to each millon), 
C'ordials, whih* used in tins country to 
some dej[jm\ im\e tiieir ^jfreatest con- 
sumpti<m in foreijj^n lands, espeeially in 
France and Ciermany. 

IJmuilly wueh luixture.s as these are 
elariiietl or "lined” tndy with eon.sider- 
alde^ thllleuUy* as the rmally divided 
partieles of od pass ea.sily tlm)U|i(h the 
pores of tin' lil tei paper. Funded talcum 
will be ftinnd t(» be an <*\cellent clarifying 
tnediuun it shoubl be ajjiitated with* the 
liquiii and the li<iuitl then passed through 
a Hn»roughiy weltetl (liter. The filtrate 
should be returned again and again to 
the filter until it filters perfeelly bright. 
Furified tahnnn Indng (diemically inert is 
Huperior to inagnesuim carbonate and 
other substauees which are recom- 
meinletl for this purptise. 

When the filtering process is com- 
pleted the liquids .should at once be put 
into suitable bottles which should be 
fllleil and tightly corked ami scaled 
Wrap the bottles in paper and store 
away, laying the boltles on then sides m 
a intnlerately warm place A shelf near 
the ceiling is a good phiee. Warmth and 
age inquanu* the bevi'rag<*s, na \\ appears 
to more perfecllv bleml the flavors, so 
that the oltier trie H<pior hecomes the 
better it is, These Inpuds must never 
be kept In a cold pla(*e, as the cold might 
cause the volatile oils to separate 

The following formulas are for the 
protiuctiou td (‘ordials of the best quality, 
and therefore only the very best of 
materials should be used, the essential 
oils should be of umpiestiomible quality 
and strictly frash, while the alcohol must 
im fraa from frnsal oik the water distilled, 
and tho sugar white, free from bluing, 
md if liquors of any kind should be 
called for in any formula only the very 
Ixsst should bt> uaad. The oils and other 
jBiavoriafl: aubstancaa afeould be dissolved 
in the alcohol and the «u«r iathe water 
Then mix the two golu&na and filter 


AND LIQUORS 

Alkermes Cordial — 

• ' li avoirdupois ounces 

^eylon cinnamon 1 J avoirdupois ounces 
Uoves I avoirdupois ounce 

Kose water 

(best) 6 fluidounces 

bugar 2S avoirdupois ounces 

JJeodorized al- 
cohol 5^ fluidounces 

Distilled water, 

^ ® 1 gallon 

Reduce the mace, cinnamon, and 
cloves to a coarse powder macerate with 
the alcohol for several days, agitating 
occa.sionally, then add the remaining 
ingiedicnts, and filter clear 

Anise Cordial. — 

Anethol 7 fluidrachms 

Oil of fennel seed 80 minims 
Oil of bitter , 

almonds, 16 drops 

Deodorized alcohol 8 pints 
Simple syrup 5 pints 

Distilled water, q s 16 pints 
Miv the oils and anethol with the 
alcohol and the syrup with the water; 
mix the two and filter clear, as directed. 

Blackberry Cordial. — This beverage is 
usually misnamed “blackberry brandy” 
or “blackberry wme.” This latter be- 
longs only to wines obtained by the 
fermentation of tlie blackbeiry juice 
When this is distilled then a true black- 
berry brandy is obtained, just as ordinary 
brandy is obtained by distilling ordinary 
wines 

The name is frequently applied to a 
preparation containing blackberry root 
often combined with other astringents, 
but the true blackberry cordial is made 
according to the formulas given here- 
with Most of these mention brandy, 
and this article should be good and fusel 
free, or it may be replaced by good 
whisky, or even by diluted alcohol, de- 
pending on whether a high-priced ordieap 
cordial is desired 

I — Fresh blackberry juice, 3 pints; 
sugar, 7i ounces, water, 30 fluidounces, 
brandy, 7^ pints, oil of cloves, 3 drops, 
oil of cinnamon, 3 drops, alcohol, 6- 
fluidrachms Dissolve the sugar in the^ 
water and juice, then add the liquor 
Dissolve the oils in the alcohol and add 
i to the first solution, and if not suflS- 
ciently flavored add more of the secc^nd 
solution Then filter 

II — Fresh blackberry j*uice, 4 pints; 
powdered nutmeg (fresh), 1 ounce,, 
dered cinnamon (fres^h), 1 ounce, 
pimento (fresh), Jounce; powdered dovea^ 
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(fH'sli)i I hmtuly, pinHi ^ugar, 

'sij pDutuls, MatM'rutt* in tho 

hntudy ft»r <!a.VN. l/issohc tho 

HUgar Hi the jtiitH* anti nii\ and flaar. 

Cherry Cordials* - 
1. Oil <)f hiUar alniHiitls K tlrnp^ 

Oil of tnntm nuHi , 1 drop 

Oil of , » I tlrop 

Atndit' t'l ht‘r . , . . l‘i (hops 

('tnuuitliic othtn I diop 

Vandla t*\tra(‘t I drachm 

Alctdioi , . d pinis 

Sugar, . . , . , . d pountls 

<dH*rry juice . .. oum*cs 

Ihstillcd Vratci%(p s I galltm 

The oil.% ethers* and extracts must he 
dissolved in the alctdioi, the sugar in 
part of the water* then^ mix, adtl the 
juiee and filtt'r <*iear. When tht‘ juice is 
not suhieienlly sour* add a small amount 
of Holutiou of <ntn(‘ acid* 'J'o color, use 
earaineh 

IL-^Vanilla <‘\‘lra<d 10 tlrops 

Oil of eiunamou . . 10 tlrojis 

Oil <d almomls 10 drojis 

Oil of cloves .. d (hops 

Oil of nutmeg , d dtojis 

Alcohol..^ 'U pints 

Cherry juice ‘ij Jiiut.s 

Simple syrup . d pint.s 

Dissolve the oils in th<‘ alcolud, then 
add the other ingredients and lilter clear 
It is better to make this eordinl during 
the cherry season^ so a.s to obtain the 
fresh expressed juice of the cherry. 


Curacoa Cordials, — 

1,— Curacoa orange peek, 0 ounces 

Cinnamon ‘1 ounce 

Mace, drachms 

Alcohol. .......... di pints 

Water, 4h junts 

Sugar,.... .. H <mnces 

Mix the first three ingredients ami re- 
duce them to a cmar.se pow(h*r, then mix 
with the alcohol and 4 jnnis of water ami 
macerate for H <lay.s with an occasional 
agitation* express, a<ld the sugar ^ and 
enough water to make a gallon of finislusl 
product. Filter clear. 


11. —Curacoa or bitter 

orange peel, ^ ounces 

Cloves. HO grains 

Cinnamon, ... , . . , , HO grains 

Coehiueal. 60 grains 

Oil of orange (best) . . 1 drachm 

Orange- flower water, i pint 

Holland gin 1 pint 

Alcohol. ........ . . t pints 

Sugar. ... .... .... 3 pints 

Witter, q. a.. 1 gallon 


Ibuluce the solids to a powder* 

add the alisdtol ami uuiccrafi* d dn>H* 
d'hen add tlu‘ oil, gin, and d pints of 
VNjiter ami <’ontiiiuc tin* uuh (nation for 
S days more, agitating om‘<' a da), strain 
ami add sugar dissoh^ul m b/danci* df 
th<» uuler. 'Then adii tin* orangi* ttowcj 
water and tiltei 

Kola CordmL 

Kohl nuts, roust(*<i 

and po\vd(‘n‘d. . 7 ounces 

(Nudumsd powdtu dO grains 
Fxtiacf of \anilla. d dracdims 
Airac , . . , , dtiumes 

Sugar - , . . 7 pounds 

Aicidiol . , , t» pints 

Water, distiiied . U puds 

Mnciunde kola and cmdunca! with 
alctdioi fttr lO <lays, agitatt* tiady. a<hi 
arrac, vaiulla* and sugar dissolved in 
water. Filter 

Kiimmel Cordials. - 
1. ()d of caraway . . dO drops 

Oil of jH‘pperndid. %d <hops 
Oil of lemon . . d drops 

A('cbc ether . HP drops 

Spirit of nitrous ether dtt drops 

Sugar . I'i ounces 

Alcidnd . . , ..... \H* (MHices 

Water . , .... 66 ounces 

l>isH(dve tin* idls and ethcr.s in the ab 
eohol* and the sugar m the water. Mix 
ami filter, 

IL Oil of caraway . . . , , ilrops 
Oil of sweet fennel ... ^ driijvH 

Oil of einnumon i drtqi 

Sugar 14 imnee.s 

Abadnd .... ....... ^ pints 

Wat(*r. ............. 4 pints 

Prepare as in Formula L 

Orange Cordials, ^tany of the prepa- 
ratums sold timier this name are not 
really orange cordials* Imt are varying 
mixtures of uncertain eomposltion* pox- 
.sihly flavore<i with orange. 'Fhe follow- 
ing are made by the use of oranges; 

L— Sugar. ... . H avoirdupois pounds 
Water. .... gallons 
Oranges, . . 15 

Dissidve the sugar in the water by the 
aid of a gentle heat, express the orahges* 
add the juice and rinds to the syrup, put 
the mixture into a cask* keep tiie whole 
in a warm place for S <ir 4 days* stirring 
frequently* then elo.se the cask* act aside 
in a cool cellar and draw off the clear 
liquid* 

IL— Express the jui<*e from sweet 
oranges* add water equal to the volume 
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\\ <lrops 
i5 (lr<>5)s 

S?iS UUIHVH 
tumccH 
.S piuth 


of ohiiiiiunl, ont! iiUK'euite tho ex- 
nrcMseti <»iuDges ^vith the juiee und water 
ioi about 1 1 hours. Fui eaeh gallon of 
itaet\ add 1 pouiul ol giumilaled sugar, 
grape sugai, or glueose, pul the wliole 
into a suitable ’vpM*!, eo\(‘ruig t<» exclude 
the dust, place in a s\unu lor-atiou until 
ienueutatiou is ioiupleled, draw oil the 
cleat lupiid. and prcM'iu* in well-slop- 
p(‘ied sftud botfb \ in a eoi>l jjlais* 

lU ( hauge \UUt‘ suif ible fo! ‘*so<hi’’ . 
put post's nja\ be piepauMl by mixing tl 
SluttlouiMts t»f tuaiige essence with 13 j 
dtddouitcf* « of swtef Talawba or other 
miiti StHue syrup may be added 

pi tills if desiieti. 

Hose ConliiiL 

Oil <d n»se. \ery btssb 
Paluuirosu tub . 

Sugar ..... . * . 

Ab'ohol , , . . 

Ihsiilled water. (| s . 

DisetUe tlie sugar in the water and 
the this ill the nhaihol.^ mix the holutious, 
color a t'osi tint, and ldtt*r <*lear. 

Spiuinniut Cojduil 

Oil td spearmint . . 3d drops 
.... vH ounees 
Alcohol . . • • onnee.s 

Uistilletl wat<‘r. q s • 3 pints 

IHhsuKc the sugar in the water and the 
od in the ideolml; mix the two .solutions, 
<’olor green, and tilti*r elear. 

AbshUhe, ^ 

I, Oil Ilf wormwood.. 

Oil oi star ani.se, . 

Oil of nuiseeti. . . . 

Oil of eornuider 
Oil uf fennel, pure, 
of uugellea 
root . . ....... drops 

<)U..{tUyim' 'M''* 

Alfuhol (p'lH-) ■ ■ ■ ■ f pH 

Di'.llllcil will.'!' , . lit) fluHlouuccs 

IliHsohT tit** .'itn ill Hu* 

the water, <’olor green, ainl Idler dear* 

1! »Od of wormwood 33 (Imps 
Oil of omnge peel. 33 drops 
Oil of star anise. . 1'*^ 

Oil..r m>roH potaU*. < ropa 
J-Vesh i>it of Ifiooii. S> < '•■’P'' 

A.'otio •■Hior «■!. drops , 

«« avoirdupois 

^ ounces 

Atcidiol. drodorira'd flO fjuidounws 
lJi»H!i,*d wiiltT,. . 7H fiujdomices 

ewsolvr Hh* oils 

aloohol ami tin* suRar in thr water, then 
mh tluiroiiRWy. color green, and filter 

dear. 


9(1 drops 
7^ drop.s 
4S drops 
48 drop.s 
48 drops 


BETANNATING WINE. 

According to Caspari, the presence o£ 
appreciable quantities of tannin m wine 
IS decidedly objectionable if the wme is to 
be used in connection with iron and 
other metallic salts, moreovei, tannin is 
incompatible with alkaloids, and hence 
wine not deprived of its tannin should 
never be used as a menstruum for alka- 
ioulal diugs The process of freeing 
wines from tannin is termed detannation, 
and IS a very simple operation The 
easiest plan is to add 4 ounce of gelatin * 
in number 40 or number 60 powder 
to 1 gallon of the wine, to agitate oc- 
casionally duung ^4 or 48 hours, and 
then to filtei The operation is prefer- 
ably earned out during cold weather or 
in a cold apartment, as heat will cause 
the gelatin to dissolve, and the macera- 
tion must be continued until a small 
portion of the xMne mixed with a few 
drops of ferric chloride solution shows 
no darkening of color Gelatin in large 
pic(‘ixs is not suitable, especially with 
'wines containing much tannin, since the 
newly formed tannate of gelatin will be 
deposited on the surface and prevent 
lurihei intimate contact of the gelatin 
with the wine Formerly freshly pre- 
pared feme hydroxide was much em- 
ployed for detannatmg wme, but the chief 
objection to its use was due to the fact 
that some iron invariably was taken up by 
the acid present in the wine, moreover, 
the process was more tedious than in the 
case of gclalm As the removal of 
tanrun from wine in no way interferes 
with its quality — alcoholic strength and 
aroma remaining the same, and only 
coloring matter being lost— a supply of 
delaimaied wine should be kept on hand, 
for it rcquiies very little more labor to 
detannate a gallon than a piid 

If ferric hydroxide is to be used, it 
must be freshly prepared, and a con- 
venient quantity then be added to the 
witKi— about 8 ounces of the expressed, 
but moist, precipitate to a gallon 
PREVENTION OF FERMENTATION.^ 
Fermentation may be prevented in 

either of two ways* t t. 

(U By chemical methods, which con- 
sist m the addition of gem Prisons or 
antiseptics, which either kiU ^e f«rms 
or prevent their growth <>/ *««« “f 
ptiMipal ones used are salicylic, sul- 
phurous. horacic, .ITU hcrmi* acid. 
Formalin, fluorides, .'lul -.iM lia’im , 
these substances are .generally regar^d 
as adulterants and injurious, their use is 

Th «n« k. 
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tueehaiiicRl m<^anf? stu*h m a 
inK or a wntrifagal afjpamttw* or tht*y 
arr by lu»ai or olootricity. 

Hoat iiaH m> far bwu fouiul th<^ x«o«t 
praoUoaL 

^ When a Ibiuitl is hoai<‘d to a wiifHoienily 
hiifli tonuHTiiton^ all orj^anisnis in it, arV 
killtM!. Tlu» d<‘grw of boat ro<|uiu‘<U 
however,^ not only vvitli the par- 

titnilar kiiiii of or^anj.sin, bat also with 
the liquid In whieh it is held. Time 
is also a faet(^r. An orgaidsm may not be 
killed if heated to a high ttnaperatun^ 
an<l ipdekly eooled. It, however, the 
temperatun* is kepi at the .same higli 
degree for some time, it will }>e kdUsL 
it must also be borne m niiml that fnngi, 
inehiding yeasts, exist in the growing ami 
the resting .states, the latter iHung mu(‘h 
more resi.stant than the htnuer. One 
eharaeteristie^ the fungi ami their 
spores is their gnstfe re.sistanee to heat 
when <lry* In this state they <*an he 
heatetl to R witliout ht'ing killed. 
The sport‘s <d the (annmon mold are even 
more re.sislant. d'lds should be welh'on- 
sidered in sterilii^ing botlle.s and eork.s, 
which should he vSteained to £40® F. for 
at least 15 ndmite.s. 

Practical tests so far made indieate 
that grape juice can he safely stenli}^e<l 
at from 105® to 170® F. At this tem- 
perature the flavor is hardly ehange<h 
while at a temperature much above 
£00® F. it is. This Is an inqmrtant point, 
as the flavor ami <juality of the pniduct 
depend on it. 

Use only dean, sound, well-ripened, 
but not over-ripe grapes. If an ordinary 
cider mill is at hamk it may he usetl for 
crushing and pressing, or the grapes 
may be crushed and pr<‘s.se<!^ with^ the 
hands. If a Iight-colore<l juice i.s <lcsired, 
put tha crushed grapes in a cleanly 
washed doth sack and tie up. Then 
either hang up securely ami twist it or 
1ft two persons taka liold, one on each 
end of the sack and twist until the great- 
er part of the Juice is expressed. Next 
gradually heat the juice in a double 
Boiler or a large stone jar In a pan of hot 
water, so that the juice does not come in 
durect contact with the Are at a tempera- 
ture of ISO® to £00® F., never al>ov© 
£^0® F. It is best to use a thermometer, 
if there be none at hand heat the 
fuice until it steams, but do not allow it 
I© boU. Put it in a glass or enameled 
vessel to settle for £4 hours; carefully 
duain the juice from the sediment, and 
Jpun it through several thicknesses of clean 
fiawdl, or a conic filter made from 
woolfia doth or felt may be used* This 
iStjter h- fisted to a hoop of iron* which 


can he susptmdcd wherever necessary. 
After this hil into dean botlIe.s. Do not 
fill entirely, hut leave romn for the liquid 
to expami when again heated. Fit a 
thin board over the bottom of an onimnry 
wash boili^r, set the lilled bottle.s (or<ii- 
nary gias.s fruit jars are just as goo<!) in 
it, nil m with wader aroutHi the bottle.s to 
wutiuu about an iueh i»f the ttq>s, and 
gradually heat until it is about tt> .simmer. 
Tium take the bottles out and <*ork or 
«('al immmiiately It is a good idea to 
take the further precautiou of .siailiug the 
coiks over with sealing wu\ or parafline 
to prevent mohl genus friim^ entering 
through llie corks. ^ Sliould it be *ie- 
Kired to make red juice, heat theeni.shed 
grap<‘s not abtn'e £U0® F,, .strain 
through a <'lean «*hdh or drip bag (no 
prt^s.sure should be useil), set away to 
co<d ami .scUtle, ami proreeil the .same as 
wdth light-<s>lored juie<% Many people 
do not even go to the trouble of letting 
tlie juh’e .settle after siruiuing it, but re- 
heat and seal it up immetiudely, simply 
setting the ves.sel away in a coo! phu’e in 
an npright po.si lion where they will be 
uudi.s|urbe<k The Juice is thus allowed 
to settle, an<I wlum w'anteti Cor use the 
dear julee Is simply taken otf the sedi- 
ment. Any person familiar with the 
proeess of eanning fruit can also preserve 
grape juh‘e, for the prineiples iuvol\ed 
are identuxd, 

< >ne of the leading defeets so far found 
in tmfernietdeil juice Is that mueh of it is 
not clear, a condition which very much 
detracts from its otherwise idtriudivc ap- 
pcaranee, ami due to Iwn « .-is ‘o. ik 
alluded to. Either the . . d -{i n.v d-on 
in bottles has been at a higher tempera- 
ture than the preetuling one, or the juice 
has not been properly llltered or has not 
been filtered at alk^ ^ In other eases the 
juice has been sterilii^ed at such a high 
temperature that it has a disiigreeable 
aeorched taste. It should be remembered 
that attempts tti steriliiw at a tempera- 
ture above 1P5® F. are dangerous so far 
as the flavor of the finished product is 
cancerned. 

Another serious mistake k sometimes 
made by putting the |yit»e into bottles so 
large tliat much of it becomes spoiled 
before it Is used after the bottles are 
opened. Unfermented grape juice prop- 
erly made and bottled will keep in- 
definitely, if it Is not exposed to the 
atmosphere or mold germs; but when a 
bottle is once opened it should, Ilk# 
canned goods, be used as soon as pmiiiblt 
to keep from spoiling. 

Another method of making unfifr* 
merited grape juice, which Is often ' m 
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sorted to where a sufficiently large 
^tiantity is made at one time, consists in 

Take a clean keg or barrel (one that 
has previously been made sweet). Lay 
this upon a skid consisting of two scant- 
lings or pieces of timber of perhaps 20 
feet long, in such a manner as to make a 
runwav. Idien take a sulphur match, 
made by dipping strips of clean muslin 
about 1 mcm wide and 10 inches long 
into melted brimstone, cool it and attach 
it to a piece of wire fastened in the lower 
cml of a bung and bent over at the end, 
so as to form a hook. Light the match 
and by means of the wire suspend it m 
the barrel, bung the barrel up tight, and 
allow it to burn as long as it will Re- 
peat this until fresh sulphur matches will 
no longer burn in the barrel. 

'Then take enough fresh grape juice 
to fill the barrel one-third full, bung 
up tight, roll and agitate violently on 
tlu' skid for a few minutes Next burn 
more sulphur matchcvS in it until no more 
will burn, fill in more juice until the 
barrel is about two-thirds full; agitate 
and roll again. Repeat the burning 
process as before, after which fill the 
barrel completely with grape juice and 
rolL The barrel should then be bunged 
tightly and stored in a cool place with 
the bung up, and so secured that the 
package cannot be shaken. In the 
course of a few* weeks the juice will have 
become clear and can then be racked off 
and^ filled into bottles or jars direct, 
sterili^.ed, and corked or sealed up ready 
for use. By tins method, however, unless 
skillfully iuuidle<b the juice is apt to 
have a slight taste of the sulphur. 

The following are the component parts 
of a California and a Concord unfer- 
mented grape juice: 

Con- 
cord 
Per 
Cent 

Solid contents 20.37 

Total acids (as tartaric). . 663 
Volatile acids. .023 

Grape sugar. . 18.54 

Free tartaric acids 025 

Ash........ .255 

Phosphoric acids . 027 

Cream of tartar .55 


Cali- 

fornia 

Per 

Cent 

20.60 

.53 

03 

19.15 

.07 

.19 

,04 

.59 


This table is interesting in so far that 
the California unfermented grape juice 
was made from Vmiferas or foreign 
wieties, whereas the Concord was a 
Labruska or one of the American sorts. 
The difference in taste and smell is even 
more pronounced than the analysis would 
indicate. 


Small quantities of grape juice may be 
preserved in bottles Fruit is likely to 
be dusty and to be soiled in other ways, 
and grapes, like other fruits, should be 
well washed before using Leaves or 
other extraneous matter should also be 
removed. The juice is obtained by 
moderate pressure m an ordinary screw 
press, and^ strained through felt. By 
gently heating, the albuminous matter is 
coagulated and may be skimmed off, and 
further clarification may be effected by 
filtering through paper, but such filtra- 
tion must be done as rapidly as possible, 
using a number of filters and excluding 
vhe air as much as possible. 

The juice so obtained may be pre- 
served by sterilization, m the following 
manner: Put the jmee in the bottles in 
which it is to be kept, filling them very 
nearly full; place tne bottles, unstop- 
pered, in a kettle filled with cold water, 
so arranging them on a wooden per- 
forated “false bottom” or other like con- 
trivance as to prevent their immediate 
contact with the metal, this preventing 
unequal heating and possible fracture. 
Now heat the water, gradually raising 
the temperature to the boiling point, and 
maintain at that until the juice attains a 
boiling temperature; then close the 
bottles with perfectly fitting corks, which 
have been Kept immersed in boiling 
water for a short time before use. 

The corks should not be fastened in 
any way, for, if the slerih/ation is not 
complete, f< imcnlaliou and consequent 
explosion ot ilie bolllc may occur unless 
the cork should be forced out. 

If the juice is to be used for syrup, as 
for use at the soda fountain, the best 
method is to make a concentrated syrup 
at once, using about 2 pounds of reilueu 
sugar to 1 pint of juice, dissolving by a 

f entle heat. This syrup may be made 
y simple agitation without heat, and a 
finer flavor thus results, but its keeping 
quality would be uncertain. 

The juices found in the market are fre- 
quently preserved by means of antiseptics, 
but so far none have been proposed for 
this purpose which can be considered en- 
tirely wholesome Physiological experi- 
ments have shown that while bodies suited 
for this purpose may be apparently with- 
out bad effect at first, their repeated in- 
gestion is likely to cause gastric disturb- 
ance 

SPARKLING WINES. 

An apparatus for converting still into 
foaming wines, and doing this efficiently, 
simply, and rapidly, consists of a '^rtical 
steel tube, which turns on an axis, and 
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several adiusfuMr glass globes tluit 
are in <*onm < tion \Mth ea<’h <alier by 
ineaiiH of distnhiiHng valves, ihe latter 
being td Hilvt*r-plati‘d broui^e. The glass 
giolH'H nerve as einiiuitU'rM for <*arbonie 
aeid, atui ar<‘ kept supplaHi with this gas 
froni a eyiituler <'muu*<ie(i tlun(‘\Mth. 

Hie wine to b(‘ impregnate!! with the 
aeui is taken from a (usk. through a 
speeia! tube, whit'h also prodius's a light 
pressure of earlumu* aei<l ou the cask, the 
object of wliK’li IS to prevmit tis<‘ at'eess 
tif atmoHphene uir t<» the \'ine within, 
iuhI, be,si<les, to cause th(‘ Input! to pass 
into the Imttle witliont jar or sliokts 
'!'he botthss stuntl uiuhw t!ie tlistnhntuig 
valves, or levels, plaisnl abovt^ anti btdow 
them. Now, if lht‘ t'oek, by means of 
whi<‘h the glass bnllis ami tht* hoithw 
are brought into <H>mn‘<*titun w slightly 
opentnl, ami the th'siretl h'vtu is put in 
aetion, tlie tairlnmie neitl at oms* foiet's 
the air tmt of the hotth's, and st!*rili/!ss 
them. 'The upper hotth^s are m»w grmlu- 
ally filled, dsie whole apparatus, in- 
eluding the fill<*d Imtths, is now tjltisl 
over, ami {la‘ wim% of its own weight, 
flows through collectors iilletl with !*ar- 
honh‘ a<'i<i, ami passf^s, impregnatc<l with 
the gUH, into othm* bottles pla<*<*d bt'low. 
Kach botth* is filled^ in eours!*, tin* time 
required fortatch hm'ngsome b> seeomls. 
The^ Maturation of the Hipih! wuth cai- 
btmie a<*itl is so <*ompl<‘te ami pleniiiiil 
that there is im neetl oi hurry in imrkiug. 

By ineanstif this apparatus any <lesired 
still wine is at once eonv<u't<*d into a 
sparkling one, preserving at the sam<» 
time its own peculiarities of taste, bou- 
quet, etc. 'rhe apparatus may be usml 
equally well upon fruit juie<‘S, milk, a mb 
in fact, any kind of li<pmi, its <‘\treim* 
simplicity permilling of easy and rapid 
deansing, 

ARTIFICIAL FRENCH BRANDY. 

l_The'<.11nK: ..d.rm.r, .. DlUeriehN 
formula fo (htllhn nr/f- 

ficiulu: 


Tincture of gull- 

apples... 10 parts 

Aromatic tiiH'lnre.. . 5 parts 

FuHfie<i wood vine- 
gar.. .. ... 5 parts 

Spirit of uitrouH ether 10 parts 
Acetii* ether. I pari 
Aleohol, 08 per eenb 570 parts 
Distilled water. . . . 400 parts 


Mix, adding the water last, let stand 
for Severn! days, then filler. 

JL— The MilnrJtetur A ptfthrherVn^in 
has adopted the following formula for the 
i4m thmg: 


Aeeti<‘ a<‘id. dilute, 

OOpeiM'ent ...... 4 parts 

A<‘etie eth(‘r, . , . .. 4 parts 

'I’im tms aiomatn* . tO parts 
dogiuu* <*sM*m‘<* , .. to parts 
Spirit of nitrous 

<qher fairts 

Ah‘o}nd. 00 per cent.D.tHllt parts 
Water, <bstil!<*d vk.’mo parts 

\<hl the* auuN, !‘th<us, iOe , to the 
ah’ohol, ami finally ad<l the water. L(‘t 
staml s(‘verul <hi>s, anti, if mnjfs.Hary, 
filter, 

ni.~»*'rin* Bt'rlin Apolln*earn‘s ha\e 
athqiietl tin* follow'ing as a magistral 
formula: 

.'Vroinath* tineturt*.. . 4 parts 

Spirit t»f nitrous 

ether ... , 5 parts 

Aleoliqh 00 per cent. 1,000 parts 
DistilltMl wattu', 
tpuudity sufin it'ut 
to maki‘ . , . V\0iMt parts 

Mix tin* tinctun* and ether with the 
ah'ohol, adtl the water am! tm* e\eiy 
<nuns* add om* ilrop of timOure <if 
rhatan^\ 

Of the a* bu'inulas tin* first is fo he 
preferri'd as a clos<* imilntion of the taste 
of tin* g<*miim‘ artii’le. 'To imitate the 
<»olor use burnt sugar. 

LIQUEURS. 

Many are familiar with the firoprties of 
Ihpieurs but believe them to be very eom- 
plex iind even inysteriouK I'omponmls. 
This is. of e^mrse. ilue to the fact that 
tile formulas are of foreign iirigin and 
many of them have been kepf^ more or 
less hecr<‘t for some time. Owing to the 
peeuliar I'ombinnjion of tlie bompiet oils 
and tlavors. it is Impossible to make ae- 
enrati* analyses of them, But by Ihe use 
<d formulas now given, these jirodiiets 
seem to be very nearly ilupHeated. 

It is necessary to use the liesi sugar 
uml oils ohtainalile in the preparation of 
the Inpieurs. As there are so many 
grades of essential <uls on the inarket* 
it is difficult to obtain the best imlirectly. 
Hie value <if the <*or<liais is enhaneed by 
the riehnesK and mlor ami flavor of the 
oils, so only the best qualities shouhi be 
UHe<i. 

For filtering, flannel or felt is valuable. 
Flannel is cheaper and more easily 
washed. It is ni*e<*ssary to return fillrate 
several times with any of the filtering 
media. 

As a clarifying agent talcum allowisl to 
stand severiif days acts well. These rules 
are common to all 
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grams 
i grams 

000 giams 
I grams 

c c 


The operations are all simple' 

^ I'irst: Heat all mixtures Second 
Keep the product m the dark Third 
Keep m warm place 

The haueurs are heated to ripen the 
bouquet flavor, it having effect similar to 
age To protect the ethereal oils, air and 
light are excluded, hence it is recom- 
mended that the bottles be filled to the 
stopper The liqueurs taste best at a 
temperature not exceeding 55° F They 
are all improved with age, especially 
many of the bouquet oils, 

Benedictine. — 

I. — Bitter almonds 40 grams 

Towdered nut- 
meg . 4.500 grams 

Extract vanilla 120 grams 

P o w d e r e d 

cloves , 2 grams 

lauuous, sliced 2 grains 

^IVue saffron . 000 giams 

Sugar , 2,000 grams 

Boding milk., 1,000 c c 

Alcolud, 05 per 

cent , 2,000 c c 

Distilled water . 2,500 c c 

Mix. IjCt stand 0 days with occasional 
agitation Filter sufliciently 

II. — Esseru'c Bene- 

dictine . . 75 c c 

Alc'ohol, 05 per 

cent. . 1,700 cc 

Mix. 

Sugar .... 1,750 grams 

Water, distilled 1,000 c c 

Mix together, when clear solution of 
sugar is obtained Color with caramel 
Filter sulHeiently. 

Notio,'— T his Ihpieur should be at least 
1 year old before used. 

Essence Benedictine for Benedictine 
Ho. II 

I,-— Myrrh 1 part 

Decorticated carda- 
mom. ....... 1 part 

Mace , 1 part 

Ginger 10 parts 

Galanga root .. .. 10 parts 

Orange peel (cut). . 10 parts 

Extract aloe, ... 4 parts 

Alcohol . 100 paits 

Water 80 parts 


"Extract licorice. . 
Sweet spijit-, nite; 
Acetic ether 
Spirits ammonia. 

Coumann 

*^7anillin. .. ... 


1 

part 

1 

part 

1 

part 

10 

part.s 

10 

parts 

10 

parts 

4 

parts 

ICO 

paits 

80 

parts 

and filter 

20 

parts 

200 

parts 

30 

parts 

1 

part 

.12 parts 

1 

part 


3 drops 

3 drops 
2 5 drops 
2 drops 

1 drop 
15 drops 
15 drops 
12 drops 
10 drops 

7 drops 
6 drops 

4 drops 

2 drops 
2 drops 

. 1 drop 


[ — Oil lemon 

Oil orange peel 
Oil wormwood 
Oil galanga 
Oil ginger 
Oil anise 
Oil cascanlla 
Oil bitter almond 
Oil milfoil 
Oil sassafras 
Oil angelica 
Oil hyssop 
Oil cardamom 
Oil hops 
Oil jumper 
Oil rosemary 

Mix A, B, and C 


Note — This essence should stand t 
years before being used for liqueurs 

Chartreuse. — I — Elixir vegetal de la 
Grande Chartreuse 

Fresh balm mint 
herbs 64 parts 

Fresh hyssop herbs 64 parts 

Angelica herbs and 

root, flesh, together 32 parts 

Cinnamon 16 parts 

Saffron . 4 parts 

Mace 4 parts 

Subject the above ingredients to 
maceration for a week with alcohol (96 
per cent), 1,000 parts, then squeeze off 
and distill the liquid obtained over a 
certain quantity of fresh herbs of balm 
and hyssop After 125 parts of sugar 
have been added to the resultant liqueur, 

I filter 

The genuine Chartreuse comes in 
three different colors, viz , green, white, 
and yellow. The coloiation, however, 
IS not artificial, but is determined by the 
addition of varying quantities of fresh 
herbs in the distillation. But since it 
would require long and tedious trials to 
produce tne right color in a small manu- 
facture, the yellow shade is best im- 
parted by a little tincture of saffron, and 
the green one by the addition of a few 
drops of indigo solution. 

II — Eau des Carmes di ounces 

Alcohol . 1 quart 

Distilled water 1 quart 

Sugar . 1^ pounds 

Tincture of saffron 1 ounce 

Mix. Dissolve sugar in warm water, 
cool, strain, add remainder of in- 
gredients, and filter. This is known as 
yellow Chartreuse 
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Curasao Liqueur, — 

A. — Oil lemon, q* s 10 <irop<? 

Oil bitter almoml,q. a. 3 tirops 
OH cura^tm oraitfije, . . 13 parts 

Oil Hweet orange. .... 1 part 

Oil bitter orange ... 1 pari 

Cochineal... 1 part 

French brajuly ..... i50 pads 

B. “-« Alcohol 4,500 parts 

C. --.Bugar 3,500 pads 

Water (distilled) 4,000 5)art.s 


Mix A, B, and C. Filter. Color with 
earamcL 

Hay Bowl or May Wine. — The prin- 
eipal in|?rcthcut of May bowl, or that 
which gives it its flavor ami bomiuet, is 
fresh PVai(hi(*htrrkmut (Affprruin odor- 
ata)^ the **woodruir* or “.sweet gra.s.sd^ 
*%tar grass,’* ami a do'/im otht‘r aha.se.s, 
of a phnd giouing wihl all over Europe, 
both conhiuMilul and insular, ami cul- 
tivated by some gardeners in this <puntry. 
It is accredile<l with being a diiiretie. 
deobstruent and Inqiatic stiinuhuil, of 
no mean order, though it has long been 
banisheil from the pharmacoixeia. 

In Baden and in Bavaria in ])reparing 
Maitrank the praelice was formerly tt> 
first make an essence — it/o/fran/ic.v.vra’:, 
for the piep'Liation of whieli every house- 
wife had a iormula of her own. The 
following was that generally used in the 
south of Cerinany: 

I.“— Fresh, h u d <1 i n g 

woodruff, cut line 500 parts 
Alcohol, commer- 
cial (00 per cent). 1,000 parts 
Digest together for 14 days, then filter 
and press on. Many add to this some 
fiavoring oil. As coumarin has been 
found to be the principle to which the 
Waldmeister owes its odor, many add to 
the above Tonka bean, cliopped fine, 1 
art to the ihousand. From abottt to 
5 drachms of this essence is added to 
make a gallon of the wine, which ha» 
about the following formula: 

French brandy, say 4 drachms 

Oil of unripe 
oranges.,......, 80 drops 

Sugar, 4 to 8 ounces 

Essence .......... H drachms 

Wine to make. .... 1 gallon 

II.--— Take enough good woodruff 
^atdne otter) of fine aroma and flavor, 
Eempve all parts that will not add to the 
excellence of the product, such ^as wilted^ 
dead, or imperfect leaves, stems, etc., 
“"ifad wash the residue thoroughly in coM 
mter, and with as little pressure as pos- 
Now choose a flask with a neck 


sufficiently wide to receive the stems 
without preMHing or bruising them, and 
let the pieces fall into it. Pour iu 
Huffieient strong ale<dn>l (tUl per cent) to 
cover the lierbs <’omph»tely. In from SO 
to 40 minuti'H the entire aroma is taken 
up bv the alcohol, which lakes on a 
beautiful green ci^lor, which, unfor- 
tunately, tiocs nid last, disappearing in a 
few days, but without nlfeiiing the aroma 
in the feast. The ah‘ohol should now be 
poured otT, ft>r if left to ma<*erate longer, 
while it woul<i gain in aronnij it wHl also 
take up a certain bitter primnpio that 
iletract.H from the <lehea<*y of flavor and 
aroma. H'lie extract is now poured on a 
fr(*sh ipiantity of the herb, ami continue 
procee<hng in this maimer until a sufii- 
cieutly con<*entratcd extract is obtained 
to gi\e artmia to 100 times its weight of 
wine or <u<ler. 

in.-— Fresli wotHlrnir, in hloom or flower, 
is freed from the lower part of its stem 
and hsivc’^, ami also of all foreign or 
inert mailer. The herb is them lightly 
stuck into a wide-mouth bottle* and 
covereil w’lth sirtmg alcohol. After 30 
minutes pour olF the liquor on fresh 
WiuxIruiF. In another half hour the 
essence is nxidy, though it showkl not be 
useil imimaliately. It sliould be kept at 
cellar heat (almut 00^ F.) for a few days, 
or until the green cidor vanishes. Any 
atldition to the cssem'e of ap>matics, such 
as orange peel, lemons, spices* etc., is to 
he aviJidetL To prepare the Maitrank, 
add the essence to any good white wine, 
tasting ami testing, until the flavor suits. 
The following arc other formulas for 
the drink: 

IV.— (lood white wine or 

cider, 65 parti 
Alcohol, dilute,. , , , , ^0 parti 
Sugar. 10 parti 
MaitraukessenK.. . .. 1 part 

Mix. 

Maraschino Liqueur,-— 

Oil bitter almonds.. . . 15 minimr 

Essence vanilla. ..... 1 flrmdia 

Jasmine extract, ..... % drops 

Haspberry essence.. , . 10 drops 
Oil nt roll 10 drops 

Oil lemon. 15 minims 

Spirits nitrous ether . , t drachms 

Aioohol 6 pints 

Sugar. B pounds 

Bose water. ......... 10 ounces 

Water suflScknt to 

make « gallons 

Make a liquor in the usual manner* 

To Clarify Liqueurs* — For the clari- 
fication Gi turbid liqueurs* burnt pow* 
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dered alum is frequently employed 
Make a trial with 200 parts of the dim 
liqueur, to which 1 5 parts of burnt 
powdered alum is added, shake well and 
let stand until the liouid is clear Then 
decant and filter the last portion If the 
trial is successful, the whole stock may 
be chirihed in tins manner. 

MEDICINAL WINES: 

Beef and Iron. — The following formula 
is recommended by the American Phar- 
maceutical Association 


L— “Extract of beef ^ 35 grams 

Tin<‘ture of citro- 

ehlonde of iron 35 c c 
Compound spirit 

of orange . . 1 c c 

Hot water . . 60 c c 

Alcohol, .. 125 c c 

Syrup 125 c c. 


sherry wine suffi- 
cient to make. . 1,000 c c. 

Hub the extract of beef with the hot 
water, and add, while stirring, the 
alcohol. Allow to stand 3 days or more, 
then filter and distill of! the alcohol. 
Ad<l to the residue 750 cubic centimeters 
of Ihe wine, to which the compound 
spirit of orange has been previously 
added. Finally add the tincture of citro- 
chloride of iron, syrup, and enough wine 
to make 1,000 cubic centimeters Filter 
if necc. sary. 

IL“— For Poultry and Stock. — A good 
formula for wine of beef and iron is as 
follows: 

Beef extract. . . . .256 grains 
Tincture of iron 

citro-ehloride . 256 minims 
Hot water .... 1 fluidoimce 

Sherry wine enough 

to make.. . 1 pint 

Pour the hot water in the beef extract 
and triturate until a smooth mixture is 
made. To this add, gradually and 
under constant stirring, ounces of the 
wine. Add now, under same conditions, 
the iron, stir in well, and finally add the 
remainder of the wine. 

Cinchona. — I.— -Macerate 100 parts of 
cinchona succirubra in coarse powder 
for SO minutes in 100 parts of boiling 
water. Strain the liquor and set 
aside. Macerate the residuum in 1,000 
parts of California Malaga for 24 horns, 
strain off the liquid and ^ set aside. 
Finally macerate the magma in 500 parts 
of alcohol, of 50 per cent^ for I hour, 
strain pff and set aside. Wash the 
redtduc with a little water to recover all 
the alcoholic tincture; then unite all the 
25 


liquids, let stand for 24 hours, ano filter. 
To the filtrate add 800 parts loaf sugar 
and dissolve by the aid of gentle heat 
and again filter The product is all that 
could be asked of a wine of cinchona. 
To make a ferrated wine of this, dissolve 
1 part of citro-ammoniacal pyrophos- 
phate of iron to every 1,000 parts of wine. 

II — Yvon recommends the following 
formula* 

Bed cinchona, coarse 
powder 5 parts 

Alcohol, 60 per cent 10 parts 

Diluted hydrochloric 
acid 1 part 

Bordeaux wine 100 parts 

Macerate the bark with the acid and 
alcohol for 6 days, shaking from time to 
time, add the wine, maceiate for 24 
hours, agitating frequently, then filter 

Removal of Musty Taste and Smell 
from Wine. — For the removal of this 
unpleasant quality, Ivulisch recommends 
the use of a piece of charcoal of about the 
size of a hazel nut — 5 to 10 parts per 1,000 
parts of wine. After this has remained 
in the cask for 6 to 8 weeks, and during 
this time has been treated once a week 
with a chain or with a stirring rod, the 
wine can be racked off. Obstinate turbid- 
ness, as well as stalk taste and pot flavor, 
can also be obviated by the use of the 
remedy 


WINTERGREEN, TO DISTINGUISH 
METHYL SALICYLATE FROM OIL 
OF. 

A quantity of the sample is mixed in 
a test tube with an equal volume of 
(viili<'(ocl ^J'jlphariCMci.] Under 
Ihi'C cv^udiho IS I he j rid’ (Mill compound 
shows no rise in temperature and ac- 
quires only a slight yellowish tint, while 
with the natural oil there is a marked rise 
in temperature and the mixture assumes 
a rose-red color, gradually passing into 
darker shades. 

WIRE ROPE. 

See also Steel. 

A valuable anti-friction and preserva- 
tive compound for mine cables is as 
follows Seven parts soft tallow and 3 
parts plumbago, mixed thoroughly; make 
a long, hollow box or trough, gouge out 
a 4 by 6 piece of scantling about 2 feet 
long, sawing it down lengthwise and 
hollowing out the box or trough enough 
to hold several pounds of the compound, 
making also a hole lengthwise of the 
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trough for Ihi' cablo to run throtigh; tljon 
ufHx to r<jpo an<i rluiup Hoourely, luniug 
the box or trough m) that xl cuunot 
play, fiuil iolliixg t!io onble pass through 
it vvhik* gohig up nv down, so that if will 
gH a thorough (*oaiing ''rius, it is foumb 
will prosorvc u roiuul taiblo voiy well, 
and fan ho used at least oiu*e a w(‘el\ 
For a tiat nh^el <*able raw lmsee<l i>il eau 
be used instead of the tidlow, in about the 
proportion of parts oil aud d pliuubup). 
if tar is used, hnseed oil is to be nthled to 
keep the tar froni a<lhering. both in- 
gredients to be mixed while warm. 

To preserve wire lope bud under 
ground, or under wal<T, <‘<mt it with a 
inixture <if mineral tar ami fiesb slake<l 
lime in the proportion of I buslud of hme 
to 1 barrel of tar. d'ln‘ mixture is to be 
boiled, an<l tin* rope satniate<l with it 
while hot; sawilust is sometimes a<lde<l 
to give the mixture body. Wire rope ex- 
poseil to the weather is eoated with raw 
linseed tub or with a paint <*omposed of 
equal parts (>f Spanish brown or iaiup- 
blaek with linseed oib 

WIRE HARDENING: 

Bee Steel. 


WITCH-HAZEL JELLY: 

See Cosiuelies. 


Wood 

DECORATIVE WOOD-FINISH. 

Faint or steneil wood with white-lime 
paint. When it has dried slowly in the 
shade, bnmli it off aiul a hamisome dark- 
brown tone will he imparted to the oak- 
wood. Borne portions which may be 
desired darker and rediler are stained 
again with lime, wheridiy these places 
become deeper. It is essential that the 
lime be applied in even thb'kuess and 
dried slowly, for only then the staining 
will be red and uniform. 

After the staining saturate the wood 
with a mixture of varnish, parts; oil of 
turpentine, 1 part; turpentine, § part. 
When the oil ground is dry apply ^ 
coatings of pale amber vxinush. 

Colored aeeorations on pine wood can 
be produced as follows; 

The mast difHeult pari of the work is 
to remove the rosin accumulations with- 
out causing a spot to appear. Burn out 
the places carer ully with a red-hot iron. 
Great care is necessary to prevent the 
iron from setting the rosin on ire, thus 
eausiuig black smoke clouds. 


'The rcMilting Imles are filled up with 
plaster to wiiH’h a bitle light oc'iier is 
iidtf<Mi to imitate the shade of the wood 
as perfectly as possible, Piaster up no 
more titan is mss‘ssary. 

Hub tlie wotai down with Very fme 
sandpaper, taking especial ear«* tti rub 
imly with the gram of the \soo<b smc»e all 
<'ro*ss .siTati'lu'H will remain peimanently 
Msiblo. 

Aftm* this preliminary woik <<ner the 
wood with a Moluiion ot wfide slie!la<\ in 
order not to injure the handsome golden 
jxiriions of tlie wnaui and to prt'M*i\e the 
pure light tone of the wood \n gmierid. 

On this ahelhie groumi intiid and 
.stmieil wdth gho/'Jng tsdors, ground with 
isinglass solution, 'The ainaib‘r. more 
<leh(*ate portions, Hueh as flowers ami 
figures,^ are simply worked out in wash 
style with watm* <*oIors, using the tone of 
thV wood to nnnain as high lights, sur- 
rounding the whole with a black contour. 

After this treatment tin* panels ami 
<leeorated parts are twii'C varnished witli 
dammar Viiruish. Tin* frh‘y.esiiml pilaster 
strips ar<‘ gla/e<l darker and set off with 
stripes; to varnish them use amber var- 
nish, 

'The style just mentioned iloes not ex- 
elutie any other. Thus, for instanee, a 
very gooti elfect is firodueeil by decorat- 
ing the pamds only wdth a hhu4 <»overing 
color or with black nufl transparent red 
(burnt sienna ami a little earmine) after 
the fasluon of boule “work in rich orna- 
ments, in smdi a way that tlu‘ natural 
wooti forms the main part ami yet tpilUi 
a eonsiiierable portion of the tnniunent. 

Intarsia imitation is likewise wndl 
atlapted, since the use of variegated eqv- 
cring <‘olors is in p<*rfeel keeping with 
the <leeoration of natural wood. Row it 
should be applied, and h<nv much of it, 
depemis upon <me*H taste, as well as the 
purpose and kind of the obmet. 

It is a well-known fact llat the large 
pores of oak always look rather smeary, 
i4(*c*or(ling to whether the workshop is 
more or less dusty. If this is to l>e 
avoided, which is essentiid for neat work, 
take good wheat stareh. pound It hue 
with a hammer and stir by means of a 
wooden spatula good strong polish with 
the wheat starch to a imste and work the 
paste into the pores by passing it cross- 
wise over the wood, After about | 
hour, rub down the wood thus treated in 
such a manner that the pores are filled. 
In case any open |mrcs rerimin, repeat 
the process as before. After that, rub 
dowuj polish or deadtn. If this opera- 
tion is not performed, the pores will 
always look somewhat dirty, aespile ail 
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care. ^ Every cabinetmaker will readily 
perceive that this hlhng of the pores will 
save both lime and polish in the sub- 
sequent hiushing 

WOOD FILLERS. 

The novice in coach painting is quite 
as likely to get bewildered as to be aided 
by much of the infoimation given about 
rouglistuff, the more so as the methods 
ddfer so widely One authoiity tells us 
to use a huge proportion of lead ground 
in oil with the coarser pigment, while 
another says use dry lead and but a 
small per<*entage, and still another in- 
sists that lead must be tabooed alto- 
gether Tliere are withal a good many 
rnoss-grown superstitions associated with 
the subject Not the least of these is the 
remarkably absoibent nature which the 
surface that has been roiighstulfcd and 
*\scoure,d^’ is supposed to possess By 
niany this power of absorption is be- 
lieved to be equal to swallowing up, not 
only all the color applied, but at least 3 
coats of varnish, and none of these would 
think of applying a coat of color to a 
roughstuireil surface without first giving 
it a c<mt of liquid filler as a sort of 
sacrificial oblation in recognition of this 
absorbing propensity. Another authority 
on the subject has laid down the rule 
that in the process of scouring, the block 
of pumice stone must always be moved 
in one direction, presumably for the 
reason that some trace of the atone p 
likely to be visible after the surface is 
finished. 

If the block of stone is scratching, per- 
haps the appearance of the finished panel 
may be Ic'i'. <U)i(( In-iMbh* with the fur- 
rows in p.i’aihd Inn" ili.m in what en- 
gravers call ^*cro.ss-hatching,” but if the 
rubbing is properly done it is not easy 
to discover wliat difference it could make 
whether the stone is moved in a straight 
line or a circle. As to ahsoiplion, it cau- 
not be distinguished in the finished 
panel between the prface that was 
coated with liquid filler and that to 
which the color was applied directly, ex- 
cept that cracking always occurs much 
sooner m the former, and this will be 
found to be the case with surfaces that 
have been coated with iiejuid filler and 
finished without roughstufi. Among the 
pigments that may be used for rough- 
stuf , and there are half a dozen or more, 
any of which may be used with success, 
there is no doubt but that known as 
‘‘Engliah filler*' is best, but it is not 
always to be had without delay and in- 
conveniences. 

YeUow ocher, Reno umber and Key- 


stone filler are all suitable for roughstuff, 
the ocher having been used many years 
for the purpose, but, as already re- 
marked, the English filler is best This is 
the rule for mixing given by Nobles and 
Hoare Four pounds filler, 1 pound ground 
white lead, 1 pint gold size, 1 pint varnish 
and 1\ pints turpentine, or | pint good 
size and 4 pint boiled oil m lieu of the 
varnish In regard to the use of white 
lead ground in oil, it makes the rubbing 
more laborious, increases the liability to 
scratching, and requires a much longer 
time to harden before the scouring can 
be done, without in any appreciable man- 
ner improving the quality of the surface 
when finished 

It may be remarked here that the ad- 
dition of white lead, whether ground in 
oil or added dry to the coarser pigment, 
increases the labor of scouring just in 
proportion as it is used until sufficient 
may be used to render the scouring proc- 
ess impossible, hence, it follows that 
the mixing should be governed by the 
character of the job in hand If the job 
IS of a cheap class the use of very little 
or no lead at all is advisable, and the pro- 
ortion of Japan and turpentine may also 
e increased, with the result that a fairly 
good surface may be obtained with muen 
less labor than in the formula given 

The number of coats of filler required 
to effect the purpose in any given case 
must depend upon how well the builder 
has done his part of the work If he has 
left the surface very uneven it follows, 
as a matter of course, that more coats 
will be required to make it level, and 
more of the roughstuff will remain after 
the leveling process than if the wood- 
work had been more perfectly done- 
While the merits of a system or method 
are not to be judged by its antiquity, there 
should be a good reason to justify the 
substitution of a new method for one 
that has given perfect satisfaction for 
generations and been used by the be^t 
coach painters who ever handled a brush. 

A well-known writer on paints says 
that the effect of a varnish is usually at- 
tributed to the manner of its applica- 
tion and the quantity of thinners used 
for diluting the melted gums> with the 
prepared oils and the oxidizing agents 
used in its manufacture While this has 
undoubtedly much to do with the success- 
ful application of varnish, there are other 
facts in this connection that should not 
be overlooked For example, varnish is 
sometimes acted on by the breaking up, 
or the disintegration of the filling coats; 
which 111 turn is evidently acted on bj the 
wood itself, according to its nature 
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With the aid of the microscope in 
emmining the component parts of wood 
a cellular tisHuc jh observed whieli va- 
ries in form a(‘<*ording to the sptu'ies and 
the parts whudu mv inspected. This 
cellular tissue is made up of^ small 
cavities calletl por<‘s or cells which are 
filled with a widely diversitied matter 
and are covered with a har<l ami tisually 
brittle substam^e eulled lignin 

This diverHifusl matter consists of 
mineral salts ami various organit* stil)- 
stances, gelatiiuitis in their nahut'fuid held 
in sohditu) by a viseotis iKpiid aiul^ con- 
taining nitrogenous matter in <lHlVreni 
combinations, tlie wlmle being th‘siguale<l 
ny the general name of albuminous sub- 
stances. The older the wotnl flu* more 
viscous is the nuilti'r; while nood of 
recent growth (sapwoml) (*ontuins less 
viscous matter holding these substances 
in solution ddds albumen in wood acts 
on substances Hk<‘ liller an<l varnish in 
one way or the other, good or ba<l. The 
seasoning oi woo<l does not (iispose of 
these substances. The wa1i*r evaporates, 
leaving them adhering to the siiles of the 
cells. The tirier lliese substamTS an* the 
less action they exert on the filler or what- 
ever substauee is c'oated on the .surfa<‘e. 
If the tiller disintegrates* it affeets the 
varnish. 

All albuminous substances, be they <lry 
or in liquid form, are .subje<‘t, more or 
less, according to the protein thev con- 
tain-;— wliich seems, or rather is, the e.s- 
sential principle of all alburniuous matter 
— to the influence of caustic potash and 
soda. Thus, the albumen of an egg is 
exactly like that contained in the com- 
position of wood. As albumen in wood 
becomes solid by drying, it is easily dis- 
solved again, ami will th(*u bo aided on 
chemicaPy by any extraneous substance 
vith whicn it comes in contact. 

Borne of the shellacs, .substitutes for 
shellacs, and .soma of the liquid fillers arc 
manufactured from some of the following 
jsubatances Old limsced oil, old varnish, 
old and hard ilriers, turpentine, ben/due, 
often gasoline, ro'^in, whiting, cornstarch 
flour, hulls, paint skins, silica, and so on. 
The list is long. To these must be 
jtdded a large volume of potash, to bring 
itf to and hold it in solution, ''rhere must 
he an excess of potash which !.s not com- 
bined into a chemical compound, which 
rf it did, might mitigate its influence on 
&e albumen of the wood, But as there 
4$ potash in its pure state remaining in 
"the solution it necessarily attacks the al- 
bumen of the wood, causing disintegm- 
Iscm, '^hich releases it from the wood, 
white, grayish flakes, and the 


formation of a powder. Thi^ is not a con^ 
clu.sion drawn^ from an inferem’c but an 
eHlabliHhcii Hcientifie fact resulHrig from 
<»\p<‘rimeBts wilh fillern the varloUM com 
positiouH <d‘ whi<‘h weie known All 
alkalies act on albumen. N<t on<* wtmhl 
knowingly varnish ovei a smfaee 8ueh 
as it would be were the white of an egg 
applied to it and then wnsh<‘ti with an 
alkali Holution. hut that is just wduit ih 
done when varnish is put over a Wi>od 
surfae<* fille<I with a filler wdtiidi (‘ontains 
an alkali 

Most of the <‘ombiimtions of material 
u.sed in the painting tradi^ are mixtures; 
that IS, each part remnius the same • 
exerlmg the same chemical action on 
allot h<‘r substance, or any other huIi- 
Htance coining m contaid with a paint 
mixture will exert the same^ <‘hemieid 
a<*ti<m on any part, or oit any Ingretlient 
It eonlains, the same as if that part was 
by itself. 

We can now ac(*ount for s<»nie of the 
mimcrouH pei’ulmritieH of varnish. We 
know that any alkali when comingin con- 
taet with albumen forms a <minimynd, 
which on ilrying is n white, brittie sub- 
stance easily <lisintegrHted. ^rhis is why 
pota.sh, sal soda, and kindreil substiuu*ei 
w ill remove paint. H'he idkali attacks the 
albumen in the oil, .sofp*ning it, cau.sing 
easy removal, whereas if It were allowed 
to dry, the albumen in the ini would take 
on a grayish color quite brittle. Potash 
or other alkalies in filler not only attack 
the albumen in the wood, but also attack 
the albumen in the oil by forming a com- 
pound xviih it. Probably this compound 
iH very slight, only forming a eompound 
in part, enough, neverthefess, to start a 
destroying innutmee. which Is demon" 
.Htrateu by the folbiwing results of experl- 
luenta. The reader has, perhaps, sonic 
time in his (*areer applied a rosin varnish 
over a potash filler and has been iur- 
pri.sed by the ^ood results, a more wr- 
manent eneet bang obtaimnl than in other 
instanccH where the best of varnish was 
used. Tins is accounted for by the rosin 
of the potash. Again, the muler may 
have had occasion to remove varnish 
with potash and found that potash would 
not touch it. This is because of its being 
a rosin varnish. Potash in filler may b© 
rendered somewhat inert, by reaton of 
its eompoimding with other parti of th© 
filler, blit owing to the quantity used in 
some of the ooinmereml fillers it i« 
po8.sible that all the si kali is rendered 
inert. Henee it will attack the albumen 
wherever found, as all albumen Is idea* 
tical in its chemical composition. 

Alkalies have but Httte effect on the 
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Viiriety. CircaHHkn and Italian walnnt ) 
allhiingh of llu* Ha mo ^pooioH^ dcmami | 
widoiy ditforont tmitmont iu thiihlung to 
got tlif boHt roMultH, 

The only ^ay to Ihul the best ma- 
terlaln to mse In eortain eanis is to stmiy 
and experiment with that end In vieu% 
If, by aid of a mletoseope, a e<‘rlain 
pieee of wood hImwH the^ same <‘elhdar 
formaljon tintt another pieee did whieh 
was sueeessfuily finished by a eertaiii 
proeesH, it nmy be regartled as safe to 
treat both alike. ^ If observation <»n this 
imp h indulged In* it will not take the 
hnisher very long to learn just what 
treatment is best foi the work in Imiuk 
How often it has been notieed in some- 
thing of two parts, like a <Ioor, that the 
panda when finished will pit, run, or 
aag, while the sidt^s will present a snr- 
face in every way desirable an<I r/ee 
mrm. This is ihm to the dihVrenee in 
the cellular const ruet mu of the wood 
^nd to the I'ellulose, and eannot he 
otherwise for the parts hav<‘ lasm stsisoned 
the same time and irealeil exactly alike. 
The physiology of woo<l is imperfeetly 
tmdersioml, but enough is known to 
warrant us ni saying with a certainty 
that the cheimeals in tillers ilo ael upon 
the principles embodie<l in its formatlom 

Some tncfd formulas follow: 

1.' — Make a paste to fill the craeks as 
follows; Old furniture polish: W hit mg, 
plaster of Paris, pumici^ stone, litharge, 
equal parts, Japan drier, hoileil Imseed 
oil, turpentine, coloring matter, of each a 
sufiicient quantity. 

Hub the solids intimately with a mix- 
ture of I part of the Japan, t parts of the 
linseed oil, and S parts of turpentine, 
coloring to suit with Vandyke brown or 
sienna. Lay the filling on with a brush, 
let it set for about iO minutes, and then 
rub 00 clean except where it is to remaim 
In £ days it will be hard enough to polish. 
After the surface has been thus prepared, 
the application of a coat of lirst-class 
copal varnish is in order. It is recoin- 
mended that the varnish be applied in a 
moderately warm room, as it in injured 
by becoming chilled in drying. To get 
the best results in varnishing, some skill 
and experience are required. The var- 
nish must be kept in an evenly warm 
♦emperature, and put on neither too 
plentifully^ nor too gingerly. After a 
satisfactorily smooth ana regular surface 
has been obtained, the polishing proper 
may be done. This maybe accompliHued 
by manual labor and dexterity, or by the 
application of a very thin, even coat of a 
very 0ne, transparent varnish. 


If the luimbpolixhing method lir pre« 
fmTe<h it may he purHueil by rubbing 
briskly and tlmrougldy with the follow- 


ing iimshing polish: 

Aleohol ... 8 ouiiees 

Hliellae . . ^ ^ dmeliuH 

(*um ben^^oiti.. . , . x* liraeiims 
Best poppy oil. .... firaehms 


Dissolve the shellae and gum iii the 
aleohol iif a warm place, with frequent 
agitutioiu ami, when cold, adil the popp;v 
oil. d'his may be applietl on the <*mi oV 
a eylindiiea! rubber nuHle by tightly 
rolling a pH*<*e of flannel* uhieh fuis laam 
torn, md, ent, into strips to U inches 
wide. It shoulii be bitrne in inmd that 
the .surface of the cabinet work of a 
nano is generally veneered, and this 
>eing so, neceasitates tlie e\f‘reise of 
mu(‘li .skill and caution iu polishing. 

1L“— Prepare a im.ste from fine atareh 
flour aiul a tlucK Holidion of brown 
«h<Jia<\ with the spatula upon a grindiiig 
.stone, ami rub the \yoodeu object wltfi 
this After the drying, mb off with 
sandpaper and polish^ hgfiliv with a rag 
monstem^d with a thin shellac sobdion 
a nd a few tirops of ml. ground thus 

»repare<l varnish tmee or tv\ its* and a flue 
uster will he obtained, 'rids method 
is well adapted for any wood with large 
pores, Huch a.H oak. 

Removal of Heat Stains from Rolished 
Wood,-— Fold a nheet tif blotting paper a 
couple of times (iimking 4 thick}ie«xeifi of 
the paper), cover the phu»e with it, and 
put a hot Hinoothlng irtui thereon, lliva 
ready at hand mune bits of flannel, also 
foldetl and made quite hot. An mam m 
the iron ha» maefe the surface of the 
wood quite warm, remove the paper, 
etc., and go over the spot with a piece of 
mrafline, rubbing si hard enough to 
cave a coating of the Hubitance. Now 
witli one of the hot piecea of flannel rub 
the injured surface. Continue the rub- 
bing, u.sing freahly warmed cloths until 
the^ whiteueas leavci the varniah or 
polish. The operation may have to be 
repeated, 

RRESBRVATIOH OF WOOD, 

I.-— An excellent way of preserving 
woexi ia to cut it between Augnxt ana 
October. The branches are removed, 
leaving only the leaves at the top. The 
trunks, carefully cut or sawn (so that their 
pores remain open), are Immediately 
placed upright, with the lower part im- 
mersed in tanks threa-quarteri filled with 
water, into which 8 or 4 kilograms of 
powdered cupdc sulphate per hectoliter 
have been introduced. The mmm ci 
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leave*? left at the extremity of each trunk 
i*? MufUeient io cause the ascent of the 
liqtnd by means of the capillary force 
and a reserve of enerpiy ni the sap. 

n,_Woo<l \vhieh can he well pro- 
aervcil luay he obtained by making a 
<*innilar imusiou in the bark of the trees 
a cerbiin^ time before cutting them 
down. The woodcutters employed m 
the immense teak forests of Siam have 
adopted in an empirieal way a similar 
pioeess, wlueh has been prodnclive of 
good results 1'he tree is bled, making 
mound the trunk, at the height of 4 feet ' 
nlmve giouml, a ciieular iueisiou 8 
inelics \side and 4 inches deep, at the 
iitue when it is in bloom and the sap 
rising. Homeliuies the tree is left stand- 
ing for 8 years afler this operation. 
bT<H|nently, also, a <leep ineisiou leach- 
ing the heart is niade on two opposite 
sitles, and then it takes sometimes only 
<5 months to evtrael the sap 

It is probable that it is partly in con- 
a^fquem*e of this method taut the teak- 
wood iKupures its exceptional resistance 
to various destructive agents. 

Ill, — A good preservation of piles, 
flakes, ami palisa<les is obtained by 
leaving the wood m a hath of cupric 
aulphate of 4° <d the ordinary addimeter 
for a time which may vary from 8 to 15 
<iays, according to greater or less dry- 
ness of the wood and its size. After 
they are half dried they are immersed m 
a hath of lime water; this forms with the 
milphale an insoluble compound, pre- 
venting the rain from dissolving the 
sulphate which has jienetrated the wood. 
This process is pai lu uluilv ust ml for vine 
props and the wood (d white popLus. 

A good way to prevent the decay of 
stakes would be to plant them upside 
diiwn; that is, to bury the upper ex- 
tremity of the branch in the ground In 
this way, the capillary tubes do not so 
easily absorb the moisture wliieh is the 
cauic of decay, It frequently happens 
that for one or another reason, the im- 
pregnation of woods designed to be 
fdanted in the ground, such as masts, 
posts, anti supports has been ncdected. 
It would be impracticable, after they are 
placed, to take up these pieces in order to 
€oat them with carboUneum or tar, 
especmlly i! they are fixed in a wall, 
masonry* or other structure. Recourse 
muit be had to other means. Near the 
point where the piece rises from the 
Ifround, a hole about one centimeter in 
Width ii made in a downward slanting 
dirtetion* illtd with carbohneum, and 
iclosed with a wooden plug. 


It depends upon the consistency of the 
wood whether the liquid will be absorbed 
m 1 or ^ days The hole is filled again 
tor a week. The carbohneum replaces 
by degrees the water contained in the 
wood When it is well impregnated, the 
hole IS definitely closed with a plug of 
wood, which IS sawn level with the open- 
ing The wood will thus be preserved 
quite as well as if it had been previously 
coated with carbohneum 

IV — Wooden objects remaining in the 
open ail may be effectually protected 
against the inclemency of the weather by 
means of the following coating Finely 
powdered zinc oxide is worked into a 
jpastc with water and serves for white- 
washing walls, garden fences, benches, 
and other wooden objects After dry- 
ing, probably at the end of 2 or 3 hours, 
the objects must be whitewashed again 
with ^ a yery dilute solution of zinc 
chloride in glue or water Zinc oxide 
and zinc chloride form a brilliant, solid 
compound, which resists the inclemency 
of the weather 

As a paint for boards, planks for cover- 
ing greenhouses, garden-frames, etc , 
Inspector Lucas, of Reuthngen (Wnrtem- 
berg), has recommended the following 
coating: Take fresh cement of the best 
quality, which has been kept m a cool 
place, ^ work it up with milk on a stone 
until it IS of the consistency of oil paint 
The wood designed to receive it must not 
be smooth, but left rough after sawing. 
Two or 3 coats are also a protection from 
fire. Wood to be tiius treated must be 
very dry 

V. — Wood treated with creosote resists 
the attacks of marine animals, such as the 
teredo. Elm, beech, «ind fii absorb cico 
sote very readily, proMclcfl the *>iood is 
sound and dry Beech wood absorbs it 
the best In fir the penetration is eom- 
plete, when the wood is of a species erf 
rapid growth, and of rather compact 
grain Besides, with the aid of pressure 
it IS always possible to force the creosote 

I into the wood. Pieces of wood treated 
with creosote have resisted for 10 or 11 , 
years under conditions in which oak wood 
not treated m this way would have been, 
completely destroyed ^ ^ 

The prepared wood must remain iia 
store at least 6 months before use, Tim 
creosote becomes denser during this 
time and causes a greater cohesion in the 
fibers. In certain woods, as pitch pine, 
the injection is impossible, even under 
pressure, on account of the presence of 
rosin in the capillary vessels 

VI. — ^M. Zironi adtises heating the wood 
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ii% vacm. The mp is ehmmatec! In this 
way. Then the receiver m filled witli 
rosin In solution with ii hy<iroearbide. 
The saturation takes place in two hours, 
when the liquid in allowed to run off, and 
a jet of vapor is introduced, whkdi carries 
oft the solvent, whole the msiii reinauH 
in the pores of the wood* iiunvasing its 
weight considerably. 

VIL— Wood can be w*cll preserved by 
impregnating it with a .solution of tannale 
of ferric pratojcide. This method m due 
to Haisfeld. 


Vni.— The Ilasselinann pro<s\ss (.\yl- 
oli^ed wood), which <*on.sisl.s in itniners- 
ittg the wood in a saline .solution kept 
boiling under mo<ieraie pre.smirc, the 
liquid containing copper an<i iron sul- 
phates (SO per rent of the first a ml 80 
per cent oi the siu'oiul), as well as 
aluminum ami kainit, a .subsianee until 
recently used only as a fertilizer, Is now 
much employed on the railways in (Jer- 
many, 

IX.— “Hccentlv the discovery 1ms been 
made that wo<jd may be preserved with 
dissolved betuliue, a vi'getshle product of 
the consistency of iiaste. calle<i also 
birchwood r<mm. BetuUne mu.st first be 
dissolved. It is procurable in the erud<‘ 
state at a low price. The wootl is iiu- 
mersed for about 1*^ hours in the solu- 
tion, at a temperature of from 57® to 
60® F. 

After the first bath the womi is 
plunged into a secoml, forme<l of a solu- 
tion of peetic acid <d 40® to 45® Be., 
and with a certain pereentuge of an 
alkaline carbonate— foi in>lant<, potas- 
sium carbonate of ni the 

proportion of I part of carbonate to 
about 4 parts of the solution. '‘I'he wijod 
remains immersed in this composifion 
for li hours; then it is taken out and 
drained from 8 to 15 hour.s, the time 
varying according to the naLure of the 
W 06 d and the Icmpenitun'. In con- 
icquence of this secoml bath, the betulin 
wWnh was introduced through the first 
Immersion, Ja fixed in the interior of the 
mass. If it is desirable to make the 
wood more durable and to give it special 

S ualities of density, hardness, and 
lasticity, it must be submitted to strong 
pressure. In thus supnlementing the 
chemical with mechanical treatment, the 
best results arc obtained. 


X. — A receiver of any form or dimen* 
is filled with a fluid whose boiling 
point is above 1212® F., such as heavy tar 
loil, lialine solutions, etc. This is kept at 
pa hltemediate temperature varying be- 
.f^!ij|flj^®F*and the boding point; the 


latter will not be reached, but if into this 
litfuki a piece of wood is plunged, an 
agitation analogoiH to boiling is inani- 
fented, proclueeti by the water aiul sap 
containetl in the poren of the woo(f. 
These, under the a<*tn>n of a temperature 
above 2 1 ‘2® F.* are diHSitlvcil into vapor 
an<l traver.se the bath. 

If the wood m left immersed and a 
constant temperature maintained until 
every traee of agitaiitm has disappeared, 
the water in the pores the wood will 
be expelleil, with llie eveeplitm td a alight 
<|uantity, which, being m the ftirm of 
vapor, reprcHents only the seventeen- 
luiudredlh part of the i^riginal wmghi id 
tiie water contained; the air which was 
present in tlm pores having been likewise 
expelled. 

If the liquid is left to cool, thiH vapor is 
condensed, forming a vaemittu wlaeh is 
immediately filleil under the action of the 
atmospheric pressure, In this way the 
wooil is completely saturated by the 
contents of the batn, whate%'er may be 
its form, proportions or condensation. 

To ultain the desired elTeet it is not 
necessary to employ heavy oils* The 
latter have, h<»wever, the advantage of 
leaving on the surface of the prepared 
pie<‘e.s a kind of varnish, which eon* 
tributes to protect them against mold, 
worms, moi, store, and dry rot. Thu 
same phenomenon of penetration h 
produf'cd when, without letting tlie wood 
grow cold in the bath, it is taken out and 
plunged immediately into a cold bath of 
the same or of a different fiuid. Thii 
point is important, because it is possible 
to employ as fiiiids to be absorlied 
matters having a boillnjit point below 
212® F., and differing in this respect 
from the first hath, which must be im- 
posed of a liquid having a boiling point 
above 212® F. 

If, Instead of a cold bath of a homo- 
geneous nature, two liquids of differeni 
density separated in two layers, are em- 
ployed, the wood can, with necessary 
precautions, be immersed sueeessively 
m them, so that it can Iw pmHmim 
with given quantitiei of eaclu Such 
liquids are heavy tar oil and a solution ai 
siinc* chloride of SS® to 4® III. The first, 
which m denser, remains at the bottom 
of the vessel, and the iccond above. If 
the wood is first immerfieci in a saline 
solution, it penetrates deep Into the pores, 
and when finally the heavy oil is absorWd, 
the latter forms a superficial layer, which 
prevents the washing out of the saline 
solution in the mterior, as well as the 
penetration of moisture from the oul« 
side. 
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XI. — Numerous experiments have been 
made with all kinds of wood, even with 
hard oak. ^ In the preparation of oak rail- 
way^ ties it was discovered that pieces 
suhjei'letl to a temperature of 212° F, 
in a bath oi lieavy tar oil for 4 hours 
lost from (? to 7 per cent of their weight, 
represented by water and albuminous 
substances, and that they absorbed m 
heavy *>11 and zme chloride enough to 
repn'sent an ni<*rease of from 2 to 3 per 
<‘ent on their natural original weight, 
d'he oak wood m ipiestion had been cut 
for more than a year and was of a density 
of 1 OJ. to 1.07. i 

This system olfers the advantage of 
allowing the absorption of antiseptic 
litpiiils without any deformation of the 
constitmuit elements of the wood, the 
more as ihc operation is performed 
altogether ^ in open vessids. Another 
advantage is the greater resistance of the 
wooil to warping and bemhug, and to the 
cstractiou of metallic pieces, such as 
nails, cramp irons, etc. 

XU. In the Kyani/dng process sea- 
soned timla^r is soaked in a solution of 
buddoritb^ of mercury (corrosive sub- , 
iimute) which coagulates the albumen. 
The Htdutmn is very poisonous and cor- ! 
rodes Iron ami steel, hence is unsuited 1 
for Htru<‘tural purposes in which metallic | 
bisteniiigs are used. The process is 
elfeetive, but dangerous to the health of 
the workers employed, 

XI I L* -The Wellhonse process also 
uses ssinc chloride, but adds a small per- 
centage t*f glue. After the timber has 
been treated umler pressure the Kinc chlo- 
ride solution is drawn .oif and one of 
tannin is substituted. The tannin com- 
bines with the glue and forms an insolu- 
ble substance that eifectually seals the 
pores. 

XIV, — The AUardyce process makes 
um of Siiinc chloride and dead oil of tar, 
the latter being applied last, and the 
manner of application being^ essentially 
the same for both as explained in the 
other processes* 

XV, — The timlier is boiled in a solu- 
tion of copwr, iron, and aluminum siil- 

latf , to winch a small quantity of kainit 
added, 

XVI, — In the creo - rosinatc process 
the timber m first subjected to a steam- 
ing process at 200® F, to evaporate the 
moisture in the cells*, the temperature is 
then gradually increased to S20° B. and 
a preiiur© of lO pounds per square mch, 

praisure is slowly reduced to 26 
iuehci vacuum, and then a solution of 
dead oil ot tar, melted rosin, and formal- 


dehyde IS injected After this process 
the timber is placed m another cylinder 
where a solution of milk of lime is ap- 
plied at a temperature of 150° F and a 
pressure of 200 pounds per square inch. 

XVII — The vulcanizing process of 

treating timber consists essentially in 
subjecting it to a baking process in hot 
air which is heated to a temperature of 
about 500° F, by passing over steam 
coils The heat i » ■' . m’ . ", „ , 

expels the water i 

organisms therein, and seals the cells by 
transforming the sap into a preservative 
compound This method is used with 
success by the elevated railway systems 
of several cities 

XVIII — A durable coating for wood 
is obtained by extracting petroleum 
asphalt, with light petroleum, benzine, 
or gasoline For this purpose the 
asphalt, coarsely powdered, is digested 
for 1 to 2 days with benzine in well- 

( closed vessels, at a moderately warm 
spot Petroleum asphalt results when 
I the distillation of petroleum continued 
until a glossy, firm, pulverizable mass 
of conchoidal fracture and resemblmg 
colophony in CO 1 - 1 -'Oil (•> icinjiii'! The 
benzine db-«) I \c- n iiu iln- a-ph. h on]\ 
ayellowish-bio' n (hc-tii 1 wIikI deeply 
enters the " ood a id plolect^ it irom I lie 
action of the ve'lluT Vviinis orx rot, 
etc. The paint is not opaque, hence the 
wood retains its natural fiber It is very 
pleasant to look at, because the wood 
treated with it keeps its natural appe^- 
ance. The wood can be washed off with 
soap, and is especially suited for country 
and summer houses. 

XIX, — A liquid to preserve wood 
from mold and dry rot which destroys 
the albuminous matter of the wood and 
the organisms which feed on it, so there 
are neither germs nor food for them if 
there were any, is sold under the name of 
carbolmeum. The specific gravity of a 
carbolineum should exceed I 105, and 
should give the wood a fine brown color 
It should, too, be perfectly waterproof 
The three following recipes can be 
absolutely relied on a Heat together and 
mix thoroughly 95 pounds of coal-tar oil 
and 5 pounds of asphalt from coal tar 
6. Amalgamate together 30 pounds of 
heavy coal-tar oil, 60 pounds of crude 
wood-tar oil, and 25 pounds of heavy 
rosin oil c Mix thoroughly 3 pounds of 
asphalt, 25 pounds of heavy coal-tar oil, 
and 40 pounds of heavy rosin oil 

XX — Often the wooden portions of 
machines arc so damaged by dampness 
prevailing in the shops that the follow- 
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ing <H>mpotuul will Ke fo\uul tiscful for 
pn^teoUon: Melt JJ75 parts of 
pii<Hty iu aa Iron voss<*U aiui a<i<l UKtHM) 
parts of tar, au<l t>i)i\ parts of sulphur. 
t\>lor with brown ochrr or any (»thor 
i‘oh»ring innttt^r <lihito<l with linsootl ob 
IVIakoa hrst light appHontiou of this nu\- 
whiio warm, aud after ilrying apply 
V »tHanui ctmt. i 

XXI. ““For enatnoHug vats, ole,, l.OPO 
parts of brown shellae and Ha pints of 
<‘<dop!nuty are uielt<Mi m a Hpa<'it>us ki^ttle 
After the nuiHs hns eooled sitnunvhat, but 
iH still thinly h<pu<b thl parts of aleohol 
(DO per eeui) i« gra<binlly adihnl. In 
order to prevent the igniti<Hi <d the spirit 
vapor, the admixture of spirit is nuule at 
a distanee from the stove. By this mb 
dition the shellae swells up into a semi- 
liquid mass, au<i a larger amount of en- 
amel is obtained than by <iihSoIving it 
void. The enamel may be used for 
wood or iron* 

The wood must be well dried; only 
then will the enamel penetrate into the 
pores. Two or threi‘ <’oais sutrH‘e to elose 
up the pore.s of the wamd thoroughly ami 
to render the surfaee smooth ami glossy. 
Each eoating will harden perfeetly m 
several houns. 'The eovering emlures a 
heat of 140^ to 150® F. without injury. 
This glaze ean also he* nuKed \yith earth 
colors.^ Drying quiekly and being ta.ste- 
less, its^ applieations^ are’ manifold. 
iVIixed with oeher, for instam‘e* it gives 
an elegant and durable floor varnish, 
whieh may safely be wuisheel off with 
weak soda solution. If it is mit essen- 
tial that the objeets be pro vide< I with a 
smooth and glossy eoating, only a 
preservation being aimeii at the follow- 
ing coat is reeommemUHl by the same 
source; Thin, soluble glass (water glass) 
as it is found in etimmeree, with about 
t4 per cent of water, ami paint the dry 
vessel rather hot with this solution. 
Whan this has bean absorbed, repeat the 
application, allow to dry, ami coat with a 
solution of about 1 part of sodium bi- 
carbonate in S parts of water. In this 
coaling sibc’ic aci<l is separated by the 
carbonic acid of the bi< arbonate; from 
the water glass (sodium silit'ale) ab- 
sorbed by the pores of the wood, which, 
as It were, silieifies the wooden surfaee.s, 
rendering them resistive against the 
penetration of liquids. The advantages 
claimed for both processes are inerea.sed 
durability and facilitated cleaning, 

XXXI. — Tar paints, called alio mineral 
^r metallic paints, are sold In barrels or 
boxes, at varying prices. Some dealers 
color them — ^yellow ocher, red ocher, 


brown, gray, etc. They are prcparini l>y 
miMug <*4pud parts of coal tar ami tnl of 
turpontmo or ndncrnl osstun'o tgaHolim*), 
idle prodmd, if it h md roh*rofl arti*- 
fi(‘ialiy* is i>f a IjrillianI bim-k, w lmt 
<‘tdd It diivH in a few hours, osporlnlly 
when proparod uith^ oil of turpoidim* 
I'hc paints uith mirmral ossonoo imn 
lunvovor, gouoraliy profoirad. tm aofouul 
of tiitur Imvor tost. Kit hoi shiodtl bo 
.sprvatl tin with a hart! Inush, to rtmts as 
tfiiu as possddv. 'They pomdratv soil 
woods, ami own svim hard woods 
.sutli<‘i«‘utly tb'tqu ami prt*H<‘r\»* thmu 
oomphdtdv. They mlharc p<*rf<Hdly to 
midals. ^rimir employ numt ran, tharc* 
fort** 1m* (SYiifuIfnlly lulviscd, so far m 
coms'rus the prose r vat ion tijrantiy of iron 
culilas* n*svrvoira, the interior surface t*f 
gi^ncmtorH, etc. Uovvovvr, if has laam 
.shovui that atmosplicrh* inlluvnec or 
variations of temperature causa the 
fiirniatiou of atmiioniarid^ solutions, 
w hi<*h vorrouo tm* mvlats, Sovrral com- 
paums for the <*arc ami insuranrv of 
slram miginos have for some time 
riM’omimmdmi the ahamhmimmt of tar 
prmbiotH for applioaiiotH of this kind 
and the .substitution of hot itnm'vd mb 

XXI 1 1, --(hmbtar paints arv prrparrd 
according to various forniiilas, <)nc in 
current use has coal tar for a bam% with 
the a<itlition «d gum rosin. It is very 
black. 1'wo thin coats give a fine 
brilliancy. It Is employed m» metals, 
iron, slicct iron, etc,, as well as mi wood. 
It liric.s much quicker than the tars 
UHtni separately. Its preserving indueaec 
against rust is very strong. 

The following 'rissamlier formula has 
alfordcni excellent results. Its faeility of 
preparatifui and its low cost are among 
its advantages. Mix ID parts of coal tar, 
I to l.d parts of slaked lime, 4,000 parts of 
<nl «»f turpentine, and 400 parts or slrting 
vinegar, in which J part of cupric sul- 
phate has been pwvi<iusly boiled. ^ The 
adiiition of ^ or S cloves ti garlic in the 
.solution of cupric sulphate aids in pro- 
ducing a varnish* brilliant as well as 
permanent. ^ The eompcnmd can bo col- 
ored like ordinary paints. 

XXIV. — Roctided mnmmm oil for 
painting must not be confounded with 
oils used In the preparation of lubriciints 
for metallic surfaw exposed to friction. 
It contains a certain quantity of rosin In 
solution, which, on drying, fills the porta 
of the wood completely, and prevenis de- 
composition from the action of various 
saprophytic fungi. It Is well adapted to 
the preservation of pieces to be burled i» 
the ground or exposed to the Inclemency" 
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of IIk' weath<'r. Paints o«\n also be pre- ' 
pared with it by the a<lditiou of coloring 
powders, yellowy brown, red, green, blue, 
etc , in \hn proportion of 1 kilo to 5 
liters of oil I'he addition ought to take 
plaet* slowly, while shaking, in order to 
obtain ipute a homogeneous mixture 
Paints of this kind are ecamomical, in 
<*onsequenee of the low puce of losin, 
but tbc'y < annot be used m the iiitenoi of 
dwellings by rtsisou of the strong and 
disagreeable odor^ disengaged, even a 
long time after their applu atioiu As an 
olfset, thej <*au be used like tar and 
cairbonyb ior stalls, stables, etc 

To Fro vent Warpmg,— Immerse the 
wood to be worked upon m a eon^ 
ivnt rated solution of sea salt for a week 
or s<i Hie wood thus prepared, after 
having bemi worked upon, will resist all 
cdiangtss of temperature. 


STAmS FOR WOOD. 

Ill the staining of wood it is not enough 
to know merely how to prepare and how 
to aptdv the vanoms Htamiug solutions, a 
rational exercise of the art of wood .stain- 
ing demands rather a certain acquaint- 
jtuci* with the varieties of wood to ho 
operated upon* a knowha^e of their 
Kcparate reflations to the individual stains 
(liemselves, for with one and the same 
.stain very diiferent elfects are obtained 
when applied to the varying species of 
wood. 

Htieh a diversity of effects arises from 
the varying chemical comtiosition of 
wood. No unimportant role is played by 
tin* presence in greater or lesser ejuan- 
tities of tannin, which acts chcnucallv 
upon many of the stains ami forms with 
them various esdored varnishes in the 
fi!»ers. Tbvo <*?ouuples will sufHco to 
make this edear. ( 1 ) Let us take pine or 
fir, in whieli imt httle of the tanning 
primdple is found, and stain it with a 
aolutimi of parts of potassium chro- 
mate in 1 ,001) parts of pure water; the 
result will be a plain pale yellow color, 
corresponding with tlm potasvsmm chro- 
mate, wlucii is not fast and as 
sequence is of no value. If, with the 
Slime mdutiom on the contrary,^ we stam 
oak, in wincit the tanning principle is 
very abundant, w’c obtain a beautinu 
yclfowisb*bfown eoior which is 
of wltbstan<ling the effects of both light 
and air for some time; for the tanmn ot 
the oak contbinei with the penetrating 
potaiilum chromate to form a brown 
ayeitulf whieh depomta m the woody 
wll*. A eimilar procedure 
atatning of mahogany and walnut with 


the chromate because these varieties of 
wood are very rich m tannin. 

(!2) Take some of the same pine or fir 
and stam it with a solution of SO parts of 
sulphate of iron in 1,000 parts of water 
and there will be no perceptible color. 
Apply this stain, however, to the oak and 
we get a beautiful light gray, and if the 
stam be painted with a brush on the 
smoother oaken board, m a short tune a 
strong bluish-gray tint will appear This 
eiloct of the stain is the result of the 
combination of the green vitriol with the 
tannin; the more tannin present, the 
darker the stain becomes The hard- 
ness or density of the wood, too, exerts a 
marked influence upon the resulting 
stain In a soft wood,^ having large 
pores, the stain not only sinks further m, 
but much more of it is ’•equired than in a 
hard dense wood; hence in the first place 
a stronger, greasier stam will be obtained 
with the same solution than in the latter. 

From this we learn that in soft woods 
it IS more advisable to use a thinner stain 
to arrive at a certain tone, while the 
solution may be made thicker or stronger 
for hard woods 

The same formula or the^ same stain- 
ing solution cannot be relied upon to 
give the same results at all times even 
when applied to the same kinds of wood. 

A greater or lesser amount of rosm or 
sap m the wood at the time the tree is 
felled, will offer more or less resistance to 
the permeating tendencies of the stain, 
so tliat the color may be at one time 
much lighter, at another darker Much 
after the same manner we find that the 
amount of the tanning principle is not 
always equal in the same species of wood. 

Here much depends upon the age of 
the tree as well as upon the climatic 
conditions surrounding the place where 
it grew. Moreover, the fundamental 
color of the wood itself may vary greatly 
in examples of the same species and thus, 
particularly in light, delicate shades, 
cause an important delay in the realiza- 
tion of the final color tone. Because of 
this diversification, not only in the 
different species of wood, but even in 
separate specimens of the same specif, 
it IS almost impossible always, and at the 
first attempt, to match a certain pre- 
determme(l color. 

It IS desirable that trials at staining 
should first be made upon pieces of 
board from the same wood as the object 
to be stained; the results of such ex- 
periments furnishing exact data con- 
cerning the strength and composition of 
the stam to bd employed for the exact 
[ reproduction of a prescribed color. 
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Miiny casei? of‘our in •which the color tone 
obtained by HUmiln^ eannot alwayn be 
hulged dire<‘tly ?»fter apjdyinjaf the Khiin. 
TBiipeeially Is tins the csise when stain is 
einployetl wliteh slowly develops timler 
the action of the air or Nvhen tlie <lye- 
stnf? penetrat<‘s only slowly into the 
pores of the wood. Ta stieh eases the 
effect of the stainini? may otdy be fully 
and completely appreeiated after tiu' 
lapse of ^4 or 48 hours. 

Wood that has Ikhui staiiusl shoul<l 
always be allowed ‘il4 or 48 Innirs to <lry 
In ordinary temperalures, before a e<ait 
of varnisli, polish* or wax is applied. If 
any dampness l»e left in the woo<l tins 
wiu make itself apparent upon tlie 
varnish or polish. It will beeoim^ dull* 
lose its glossy at)pearan<‘<% and eNlnbit 
white spots wlu<‘h <‘au only b(‘ remo\e<i 
with ditlieulty. ^ If a <‘erhiin effeet d<‘- 
mand the appUeation of two or nn»re 
.stains one upon the other, this niay only 
be done by affording eaeh distinet eoat 
time to dry, wlneb rmpnres at least Jijl 
hours. 

Not all tile dyes, which arc a})plicHbIe 
to w<)o<i staining, can be profitably usc<l 
together, either when separately applied 
or mixed, 'I'hls injunction is to be care- 
fully noted in the application of <*oal tar 
or aniline colors. 

Among the aniline dyes suitable f<ir 
staining woods are two groups*— the so- 
called acid dyes and the basic dyes,^ If 
a solution of an acid dye be mixed with a 
basic the eifect of tlndr antagpnistie 
dispositions is shown in the elotnling^ up 
of the stain, a fine preeipiiate is visible 
and often a rosin-like separation is 
noticeable. 

It is needless to say that such a stain- 
ing solution is useless for any practical 
purpose It cannot penetrate the wood 
fibers and would present but an im- 
lesmly and for the most part a flaky 
appearance. In preparing the stains it 
is therefore of the greatcHt importance 
that they remain lastingly clear. It 
irould be consid\.rably of advantage, 
before mixing aniline solutions of which 
the acid or basic characteristics arc un- 
lEnown, to make a test on a small scale in 
a champagne glass and after standing a 
short time carefully examine the som-* 
tion. If it has become cloudy or want- 
ing in transparency il i*. a sign that a 
separation of the coloring matter has 
taaen place. 

The mixing of acid or bask dyestuffs 
in dry powdered form Is attendedi 
Iftth the same disadvantages as In the 
solubility, for just as soon as 
diaselvea in water the motions 


commence an<l the natural procoas of 
pM‘< ipitiilion takes place with all it$ 
attcmling disagrt't'abh couMctiucucca, 

COLOR STAINS: 

Bronze.— L— Prepare first a thin glue 
si/e by Si>akiiig good auiiua! glue over 
mght in eohl wafer and nu»lting it next 
morning in the u.smil water Strum 

it, bt'fore using, thixnigh old linen or 
(hec'ie cloth into a <*leua Ncsstd. Sand- 
paper smooth ami duM the artit*ies. then 
apply with a .soft bristle brush or 8 
eon Is of the .size, allowing suflieiimi time 
for en<*h coal to harileit Indore applying 
tile next. Now, a ground eoat iniule by 
thoroughly mixing finely bolted^ gihierH’ 
w luting and glue size is upplieil, ami 
when lluH ha.H bmxnne bard jI is rubbed 
to a snumtlu even surface with seleiied 
line pumicHx aiul then given I <mat of 
thin eopal varninh. When tluH is nearly 
but not (juiie dry, tiie tironv * powder is 
applhni with a .suitable brnsli or wad of 
eotton, ami when ilry the surplus bronze 
is removeti with the same tiioL If col- 
leefed on elean paper, the dusted-off 
bionze jjowder may 1»e u.Hcd again. 

II. — Diluted water-glass solution 

makes a good^ ground for bronze. 
Bronze powiler is sprinkhn! on from a 
witlc-neeked glass tieil up with gauze, 
ami the excess nuuovetl hy gently knock- 
ing. T'he bronze imwtfar adheres so 
firmly after <Irying that a polish may be 
put on by means of an agate. The 
|>roecss Is especially useful for repairing 
worn-off picture frames, book ornamen- 
tations, etc. Tim following bronze ground 
also yie!d.H gooti results: Boil n»()0d 
parts of linsee<i oil with parts of im- 
Mire zliio carbonate, 10(1 parts of red 
cad, parts of litharge, and O.S parts of 
mercuric chloride, until a drop taken out 
will staiul like a pea upon a glass surface. 
Before complete cwhng, the li 

diluted with oil of turpentine to a thick 
syrup. 

Ebony Stains.— I.— To 1 pint of boil- 
ing water add | ounce of copiKfras and 
I ounce logwood chips. Apply this to 
the wood hot When the surface has 
dried thoroughly wet it with a imlution 
composed of 7 ounces itee! filings dis- 
solved in i pint of vinegar. 

IL— Give the wood several applica- 
tions of a stout decoction of logwood 
chips, finishing off with a free smear of 
vinegar in which rusty nails have been 
for some time submer^d# 

III. — In 1 ouart of water boil J pound 
of logwood chips, subsequently adding 
I ounce pear] aah, applying the mixture 



WOOD 


783 


hot. 'Then again boil the same quantity 
of logwood m the same quantity of water, 
adding J ounce of verdigris and J ounce 
of copperas, after which strain and put 
in i pound of rusty steel filings. With 
this hitter mixture coat the work, and, 
should the woo<l not be sufficiently black, 
repeat the application. 

Metallic Luster. — A valuable process 
to impart the luster of metal to ordinary 
wood, Without injuring its natural quak- 
ties, IS as follows. The wood is laid, ac- 
cording to Its weight, for 3 or 4 days m a 
caustH* alkaline^ solution, such as, for 
instance, of <‘alcined soda, at a tempera- 
ture of 170"^ F Then it is at once placed 
ill a bath of calcium hydrosulplutc, to 
which, after 24 to 36 hours, a saturated 
solution of sulphur in caustic potash is 
added. In this mixture the wood is left 
for 48 hours at 100® to 120® F The 
xvood thus prepared, after having been 
dried at a uioderate temperature, is 
polished l>y means of a smoothing iron, 
and the surfa<*e assumes a very hand- 
some metalhe luster. Tho elf eel of this 
metallic gliKss is still more pleasing if the i 
wood is rubbed with a piece of lead, jsme, 
or tin. If it is subsequently polished 
with a burnisher of glass of porcelain, 
the wo(hI gams the brilliancy of a 
metallic mirror. 

Nutwood,-— One part permanganate of 
potassium is dissolved in 30 parts clear 
water: with this the wood to be stained is 
coated twice. After an action of 5 
minutes, rinse olf with water, dry, oil, 
and polish. It is best to prepare a fresh 
solution each time. 

Oitic,.— Water-color stains do not 
penetrate deep enough into wood to 
make the etrect strong enough, hence 
solutions of other mater.al than color are 
being employed for the purpose. Aqua 
ammonia alone, applied with a rag or 
brush repeatedly, will darken the color 
of oak to a weathered effect, but it is not 
vary <lesirabla, beeau-e of iU tendency 
to raise the grain. Ibc liromatc of potash, 
dissolved in cold water, appked in a like 
manner, until the desired depth js ob- 
tained, will serve the purpose. These 
washes or solutions, however, do not give 
the dark, almost black, effect that is at 
the present time expected for weathered 
oak* and in order to produce this, 4 
ounces of logwood chips and 8 ounces of 

n n copperas should be boiled together 
quarts of water for 40 minutes and 
the smutiou applied hot. When this has 
dried it should be gone over with a wash 
made from 4 ounces steel filings and 1 
plat of strong vinegar. The steel filings 


are previously put into the vinegar and 
allowed to stand for several days. This 
will penetrate into the wood deeply, and 
the stain will be permanent. Picture- 
frame manufacturers use a quick-drying 
stain, made from aniline blacks 

II — Dissolve J part of permanganate 
of potassium in 1,000 parts of cold water 
and paint the wood with the violet solu- 
tion obtained As soon as the solution 
comes m contact with the wood it de- 
composes in consequence of chemical 
action, and ^ a handsome light - brown 
precipitate is produced in the wood. 
The brushes used must be washed out 
immediately, as the permanganate of 
potassium destroys animal bristles, but 
it IS preferable to use sponges or brushes 
of glass threads for staining Boil 2 
arts of cutch in 6 parts of water for 1 
our, stir while boiling, so that the 
rosiniferous catechu cannot burn on the 
bottom of the vessel, strain the liquid as 
soon as the cutch is dissolved, through 
linen, and bring again to a boil Now 
dissolve therein i- part of alum, free from 
iron; apply the stain while hot, and cover 
after the drying, with a solution of 1 
part of bichromate of potassium in 25 
parts of water. 

Rosewoood. — First procure J pound 
logwood, boiling it in 3 pints water. 
Continue the boiling until the liquid 
assumes a very dark color, at which 
point add 1 ounce salt of tartar. When 
at the boiling point stain your wood with 
2 or 3 coats, but not in quick succession, 
as the latest coat must be nearly dry 
before the succeeding one is apphed. 
The use of a fiat graining brush, deftly 
handled, will produce a very excellent 
imitation of dark rosewood 

Silver Gray. — This stain is prepared by 
dissolving 1 part of pyrogallic acid in 25 
parts of warm water and the wood is 
coated with this Allow this coating^ to 
dry and prepare, meanwhile, a solution 
! of 2 parts of green vitriol in 50 parts of 
boiling water, with which the first coat- 
ing IS covered again to obtain the silver- 
gray shade ^ ^ 

Walnut. — I.— -Prepare a solution of 6 
ounces of a solution of permanganate of 
potassium, and 6 ounces of sulphate of 
magnesia m 2 quarts of hot water- 
solution is applied on the wood with a 
brush and the application should be re- 
peated once. In contact with the wood 
the permanganate decomposes, and a 
handsome, lasting walnut color residts.^ 
If small pieces of wood are to be thus 
stamed, a very dilute bath is prepared 
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accord hip t< the* above description, then 
the woofleri pw'CH are iiiunerHetl aiul left 
therein froin I to ,1 ininuteH, aeeordiiitjjj to 
whether a lighter or darker eoloring Jh 
demreti 

n* —One huudreihveighf Vandyke 
brown, grnntul hne in water, ainl' ‘iS 
pountls of Hoda, <liH.MoUe<i in luit water, 
are nn\ed wiuh* tin* HoinlionH are hot in a 
revolving mixer. '‘I'lte mixture i.s then 
iirie<l iu »heet-irou trays 

Yellow,«-*-Hm wood is eoated with a 
hot eemeentrated aolution of pieiie aeid, 
dried, and polinhed, (Pieric at*i<l is jmi- 
aonous.) 

IMITATION STAINS. 

Yellow, green, blue, or gray Hiaining 
on wood eaii be easily imitated with a 
little ghiKtug <*olor in <ul cir vinegar, 
whieh Will prove better ami more 
permanent than tin* staining. If the 
pores of the wotxl are opened by a Ive 
or a salt, alnuHt any diluted eolor fan he 
worked into it. With most stains the 
surfiiee is thus prepared previously 

Light-Fast Stains.-- Stains fast to 
light arc obtainetl by .saturating wood m 
a vacuum ehamber, first with <lilut(‘ sul- 
phuric acid, theii With ililute alkali to 
neulraliv/C tlie acid, and fiuallv witli a 
solution with or without the auditimi of 
a mordant. I'he a^iion of the aeid is 
to increase the affinity of the wootl for 
dye very materially. As w<md consists 
largely of cellulose, mer<’enmtion, whieh 
always increases the affinity of that sub- 
stance for dyes, may be caused to some 
extent by the acid. 


SPIRIT STAINS: 

Bkek,«- 

L— White Hlieilae, ounces 

Vegetable black, , , . , d ounces 
Methylatetl spiril, . . . d pints 

IL-— Lampblack, I pouml 
Ground iron seide. , , , S pounds 
Vinegar 1 gallon 


Mahogany Brown.^ — Put into a vessel, 
say 4 poundH of bichromate t>f potash, 
and as many ounces of burnt umber, let 
it stand a day or two, then strain or lawn 
for us©* 

Vatxdyke Brown.--* 

Spirit of wine* S pints 

Burnt umber S ounces 

Vandyke brown color I ounce 
Carbonateof soda. . * I ounce 
Potash. i ounce 


Mahogany. — Hub the wood with a 
solution <»f nitnuiH aeid, and then apply 
with a brunh the fullowuig; 


1. —Dmgou’s blood. , 

1 oum*e 

So<Uum <*arbonutt*. . 

U drmduuH 

Ah‘ohol ... ....... 

VO ounccH 

Filter just before use 

If. -Hub the wood with 

a solution <d 

potassium earbomite, 1 drm 

hm to a pint 

of water, ami then apply a 

<l\o made by 

boding together; 

Madder. .. 

% oun<*cH 

Logwoo<l chipH , ... 

§ ounce 

Water........ 

1 <(Uart 

Maple. 

!, — Pale button kc, .... 

d poumi.H 

Ihstnarek browui.. . . 

J mince 

Vandyke brown. . , 

§ ounce 

(bimboge. , . . ... 

4 <ninceH 

Methylated spirit .. 

1 gallon 


H l^se 1 gallon of incih^\latcd Hpirit^ 
t ounech g{imf>oge {powtlcrcdu \ ounce 
Vandyke lu'own, I druclun HjMuurek 
browii, d poumis Hhcllac. 

Maroon. -I'o produce a rich imtrocui 
or ruby, stt^ep red daiuiuN ^uhkI iu 
rectified naphiha ami .ntir info the moIu- 
turn a litfic cochiiUMil; strmn or lawn 
for UHc. 

Turpentine Stains.— Turpentine fstaiiH 
are ehhdly Nolutious od-Holubie coal- 
tar tiycM iu turpentine oil, with nmall 
<pmutitit‘H of wax aho in Holutiou. They 
<lo not^ roughen the whhuI, making a fimd 
polishing uuueccHHary. 7'hcy enter the 
wood slowly, so that an even Htnin, 
€‘Hpc<‘ia}ly on large surfaces, secured. 
The tliaadvantagcH of hirpcntine .stains 
arc the ini*k of pernmnence of the color- 
ing* when exposed to light ami air* and 
their high price. 

Varnish Stains,— -.^helbic is the chief 
article forming the Imaia of varnish nlnlm 
the coloring matter being tiHuafly coal 
tar or aniline dyea, as they give Uetter 
renults than dye wood fmelups To 
prevent the varniHh ataiii ^ being too 
brittle, the addition of elemi rosin i.s a 
much liettcr one than <*ommori rosin, as 
the latter n*tarda the drying cpmlity, and 
if bm much be used, remfers the stain 
sticky. 

Water Stains.— Water stains are solu- 
tions of chemieali, dy© ©xtriicta, astrin- 
gent substances, and coal-tar dyes ju 
water. They roughen the wood, a dis- 
advantage, however, which can be rem- 
edieti to a large extent by previous 
treatment, as follows; The wood is mois- 
tened with a wet sponge, allowed to dry* 
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and then rubbed with sandpaper, or 
made hinooth by other agencies This 
almost entirely prevents roughening of 
the surface by the stain Another dis- 
a<i vantage of these stains is that they aie 
rapidly absorbed by the woor\ which 
makes an even staining of large siufaccs 
thin cult For this too there is a remedy 
The suifaee of the wood is rubbed all 
over evenly witii raw linseed oil, applied 
With a \\oolen eloth, allowed to dry, and 
then thoioughly smoothed with sand- 
paper. The water stain, applied with a 
sptmge, now spieads evenly, and is but 
Slightly absorbed by the wood 

Among good water stains aie the long- 
known Casscl blown and nut blown, 
in granules. Catechiiic is recommended 
for brown shades, with tannin or pyro- 

f allie aeiti and green vitriol for gray 
't>r bright-eolored slams the tar-dyes 
H'/me green, eroeeinc scarlet, Farisian 
re<k tartrai^ine, watei -soluble mgiosm, 
walnut, and oak blown are veiy suitable 
With pioper miKiug of these dyes, all 
colors except blue and violet can be 
proclueed, and prove very fast to light 
and air, au<l supenor (oiuipcntine stains 
(>nly the blue and violet dyes, methyl 
blue, naphthol blue, and pure violet, do 
not (‘ome up to the standard, and icquiic 
a second staining wilh tamiin 

A very simple method of preparing 
water stains is as follows* Solutions arc 
' made of the dyes most used, by dissolving 
m) parts of the <lye in 10,000 parts ot 
hot water, and these are kept in bottles 
or casks. Any desired stain can be 
jiKjiared bv mixing piopcr quantities of 
th(‘ solutions, whieli can be diluted with 
water to make lighter stains. 


Stains for Wood Attacked by Alkalies 
or Adds.-— ^ 

Solution A 


Copper sulphate. , . 125 grams 

Potassium chlorate. 125 grams 

Water 1>000 cu. cm. 

Boil until all is dissolved. 


Solution B 


Aniline hydro- 

ehloride 150 grams 

Water - 1,000 cu cm. 

Apply BoUition A twice by means of a 
brush, allowing time to drv after eacli 
coat; next, put on Solution B and let dry 
again. On the day following, rub on a 
httle oil with a cloth and repeat this once 
a month. 


aiJBSTITtJTBS FOR WOOD. 

I.— Acetic paraldehyde or acetic alde- 
hyde respect! vely, or polymerized formal- 


dehyde is mixed with methylic alcohol 
and carbolic acid, as well as fusel oil 
saturated with hydrochloric acid gas or 
sulphuric acid gas or methylic alcohol, 
lespectively, are added to the mixture 
The mass thus obtained is tieated with 
paraffine The final product is useful 
as a substitute for ebonite and wood as 
well as for insulating purposes 

II — ‘‘Carton Pierre’’ is the name of a 
mass which is used as a substitute for 
caived wood It is prepared in the fol- 
lowing manner Glue is dissolved and 
boiled; to this, tissue paper in suitable 
quantity is added, which will readily go 
to pieces Then Imseed oil is added, 
and finally chalk is stirred in The hot 
mass forms a thick dough which crumbles 
in the cold, but softens between the 
fingers and becomes kneadable, so that 
it can be pressed into molds (of glue, 
gypsum, and sulphur) After a few days 
the mass will become dry and almost as 
hard as atone The paper imparts to it 
a high degree of fiimness, and it is less 
apt to be injured than wood It binds 
well and readily adheies to wood. 

in — Wood Pulp. — The boards for 
painters’ utensils are manufactured m 
the following manner The ordinary 
wood fiber (not the chemical wood cellu- 
lose) is well mixed with soluble glass of 
33® Be , then spread like cake upon an 
even surface, and beaten or rolled until 
smooth Before completely dry, the cake 
IS removed, faintly satined (for various 
other purposes it is embossed) and finally 
dried thoroughly at a temperature of 
about 133° P , whereupon the mass may 
be sawed, carved, polished, etc , like wood. 

Any desired wood color can be ob- 
tained by the admixture of the cor- 
responding pulverized pigment to the 
mass. The wood vcining is produced 
by placing a board ot the species 
timber to be imitated, in vinegar, which 
causes the soft parts of the wood to 
deepen, and making an impression with 
the original board Ibu* iicalcd upon lhc 
wood pulp when lhc Jjiltci i« not quite 
hard. By means of one of these onginal 
boards (with the veins embossed), im- 
pressions can be made upon a l^sc 
number of artificial wood plates The 
veins will show to a greater adiantage 
if the artificial wood is subsequently 
saturated and treated with colc^ed on, 
colored stain and colored polish, as is 
done with palettes. 

WOOD. ACID-PROOF: 

See Acid-Proofing. 

WOOD CEMENTS; 

See Adhesives. 
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WOOD. CHI.ORINE-PROOFmO: 

Aricl-Froofmg, 

WOOD, FmEPROOFING : 

Ht‘<* Firrproolinjjf, 

WOOD GILDING: 

WOOD, IMITATION: 

H<h‘ rinwliT* 

WOOD POLISHES: 

See Ptili^hes. 


WRITING UNDER THE SHELL 
OF AN EGG: 

Dinsolve ont* ounce of ohuii hi a !i«!f 
Int of vinegar with a Muall pointtal 
rusih outline wimtever writing you <l<‘.sire 
on the Hhcll of the egg with "the nlnwe 
solution, After the wilutitm has <{ne<l 
tliorougiily on the egg, boil it for about 
15 minuteH. If thtw* diret'tions are car- 
ried out all trnehigH of the writing will 
have disappeared from tin* out aide of tlie 
Bhell— Imt when the shell as eraekiai open 
the writing will plainly kIiow on the white 
of tlic egg. 


WRITING, RESTORING FADED; 

Writing on ohl niunuseripts* pap’h- 
iffients, and <i!d hdters that has failed into 
nearly or eompleft' invisibility enu be 
restored liy rulildng over it a solution <if 
ammoniuni .sulfibide, hydrogen sulphide 
or of *‘Jivei of sulphur." On pnri'hment 
th© restored color is fairly permanent hut 
on paper it does not last longw 'Phe hd- 
tors however emild h<‘ easily retrai’ed, 
after such treatment, by the use of Jmlia 
ink and thus made perinunenl. Thi.s 
treatment will not restore faded aniline 
ink. It only works with ink containing a 
mataldike iron that forms a black sul- 
phide. 

WRINKLES, REMOVAL OF: 

^ See Cosmetics. 

Yeast 

DRY YEAST, 

Boil together for § hour, 95 parts of 
the finest, grated hop.s and 4,000 parts of 
W4ter. Strain, Add to the warm honor 
L750 parts of rye meal or flour, Wlien 
the temperature lias fallen to that of th© 
room add 107 parts of good y©a»t On 
^© following day th© mass will be in a 
^l^t© of fermentation. While it is in this 
'^^^dition add 4,000 parts of barley 
^ so as to form a dough. This dough 
|6l W up into thin disks, which are dried 


m rapblly m ponnible in the open air or 
«un. For use, the disks are broken into 
Miitill pieces and soaked overnight in %ttrm 
water. The yen«t <*iin be used on the fol- 
lowing day as if it were ordinary brewera* 
yeast. 

PRESERVATION OF YEAST. 

L 'The yt'usi is laid in a vessel of cobl 
water whi<‘h is tiunenpon plueed in a 
well-veutibitt'd, <*ool spot, in tins man- 
ner the yeast <*an be preserved for neveral 
weeks. In order to preserve the yemst 
for .several immths a thlTerent process 
must he followed. ^ I'he yeast, after 
having been pressed, In tlioroyglily dried. 
For this purpose the yeast is cut up info 
small pieces which are rolled out, plac«d 
on bhdting paper, ami allowcul to 4iry in 
a place which is not reaeheil by the Htin. 
Tne.se rolls are then grated, again dried, 
ami finally placed in glasa bottles. For 
use, the yea.st in dissolved, whereupon it 
immediately regains its freshneMs, 'rids 
proeesH is partienlarly to be recommend- 
ed because it preserved the yeast for a 
hmg period. 

H. For ihpdd yeast add one-eighth 
of its volume in glycerine. In the case td 
eompu*s.sed yeast, the eakes are to he 
<‘overed with glycerine and kept in 
<’losed vessels, Another method <d prtp 
Hcining eompre.ssed yenat is to tidx it 
intimately with animal charcoal to a 
<long}i» vvhieh is to be dried by expomire 
to sunliglit. When it is to be nsrtl, it In 
freate<! with W'ttter, which will take up 
the ferment tnaiter, while the charcoal 
will be <leposited. Llquitl and com- 
pressed yeast have been kept for a con- 
siilerable time, without alteration, by 
saturating th© former with chloroform 
and keeping th© latter under chloroform 
water. 

YEAST TESTS. 

I, "-Four a few drops of yea«t Into 
boiling water, If the yeast siiiku. It ia 
spoiled: if it floats, It in good. 

II.*— To I pound yeast add h tablespoon- 
ful of corn whiakv or brandy, apineb of 
sugar, and % laolespoonfufs of wheat 
flour. Mix thoroughly and allow the re- 
sultant compound to stand in a warm 
place. If the yeast is good it will rise In 
about an hour. 

YEAST AND FERTILIZERS: 

Se© PertUi^era, 

YELLOW (CHROm), TEST WSLi 

8e© Pigments. 
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Capacities of Utensils . ,7os 

<^ftule Vnrnlsh 7ao 

Oappinur Mixtures for 

Bottlea lafi 

cielfi 146, aio 

nel In Food 6.13 

_ rat 483 

44 -Qara-t Gold 483 

Gold ton IUug$..483 


22-Carafc Solder 418 

CaratH. to Find the Num-^ 
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Carbon Ink . . ..... - . ... P‘8 I 

Paper 

Printing ,,..581 

ProeeSH in PhoUrgruphy.^ai 
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MaHsago f’renin .288 

Paste ....... ......... 8N i 

VuiulHh 8P 

CaHbinere Perfumery .... .519 ; 

t'anket Trlmmingn I5ul 
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Casttrr oil C It o <Mt I a t e 
I/C>2enges ............ .184 
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Catatj'py . ,.,,,184 
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C^Boldln Paper 564 

Cells, Solutions and Fillers 
for Battery 104 


Celluloid 

(kauents and (Rues 
(due f*»r .... ... 

Uictiuer ...... 

(if Rednced Inllainnm' 

blilti .. 

Putty 

Cement 
Aimeidan 
AsbeHltH , . , . , 

Cticap and Excellent . 
Ctdois .... 

Dimnond Olaas ..... 

forBcHn 

f<»r (luanicai Apparatus 
ff if Clacks in Stuvea .. 
iin Eaaiaeli4| Dials 
for ( .eneial r»ie ...... 

fm (tliiHH . . . . . . .21, 28 

for Iron and Marble ... 
foi Ivoiy ..... , , . . ... 

’ f»»r Peat her ami Iron . 
for Metals .21 

forMcbd on il«r*i Hul>- 
her ..... 

Air Pallet .St*mes , , 
fiir PaatelKiard and Patwr 
for Pa baling limits 
for Pipe Joints 
for Ihifeehdii ladltus .. 
for Sandstones ........ 

Air Stmuu and Wale 
PlneH . 

for Watch lid 

forWiilcrphHi . 
Hydniuiic ....... . 

Cementing (VHulold mid 
liard-mblH‘r Articles 

Cement Jewelers 

Morihud for , 

Oil Marble .Slidjs .... 

Paints for 

Parisian 

Pixitection of, Against 
Acid, 

liublier for Cloth , 
til Paint Over Ffesh , 
Transimrent fur (Hass . . 
Strong 

Universal .... 

Work, Protndbm for , 

Cements .16, 

Amlier 

A*|iiarlufti 

CJtseln 
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Wrapping, Tin Foil for 474 
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meat for . . ..... 8i 
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ilcagents ...... ... 849 

Cherry Balaam 103 

Cordial 764 

Phosphate ... 112 

TootS Paste 267 

Oiewiug Omdy 217 

Gums . .... . ..178 

Clieshire Cheese , , . 176 

Clmstnut Brown Dye for 
Straw Bonnets . .207 

Hair Dye 891 

Odeken Bouillon . 112 

Odckeiw ■ oj) \iip d o I 

Cliicken I) 

Clik*ory, Tents lor . ... 35 h 

adlbluin.n 480 

Odldren, Doses for . 205 

OdldunPs Tooth Powder. .255 

Oiina 178 

Pomade * 

Repairing 001 

Riveting 179 

Silver Alloy ... 75 

to Toughen . .... 178 

Cldimse Tooth Ihiste . 257 

Cldorides, Platt’s 204 

Cdoriding Mineral Lubri- 
cating Oils 402 

Odorine-proollng 

Cliowlate . .... 179 

and Milk 114 

Cu8tor-oll Lozenges . . 154 

lOxtracls 812 
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Funnels and Measures 204 
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L<iaprer Chairs 210 
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Cocoa Mint 115 

Syrup .. 112 
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Emulsion . . 482 

ColFee . . ..363 

Cocktail . . . .. 114 

Cordial . 763 

Cream Soda . ... 113 

Essence . . . 314 

Extracts ...313 

for the Soda Fountam .111 
FrappC . . . 114 

Hot . Ill 

Iced 114 

Nogg . 114, 115 

Substitutes for . . .210 

Syiups 313 

Coil Spring . . ..683 

Springs, to Temper ....683 
Com Cleaning . ..200 

Metal . . .62 
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Matrix: for . . . 467 

Colas . . 728 

Cold and Cough Mixtures 211 


Glue 


870 
.184 
.. .741 
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.480 
for 

..,,184 
..,,202 
209 


tions . . 208 

Pewter Articles , .. 205 

Powder . 194 

Skins and Leather 186 

Silver-plated Ware 200 

Terra Cotta . . ..197 

Toilets 210 

Tr.ioings . .. 194 

Vainish Bnishes 141 

W’.ill Paper 191 

Wh lie w ashed W alls 190 
■Window Panes . . .208 

Cleansing Fluids .. .185 

Clearing Baths ... 535 
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Repairing . _ 788 
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Waterproofing 748 

Cloths for Polishing 599 

Clouding of Mouth Mirrors 477 
Cloudless Caramel Coloring 146 
Clove Pink Perfumery . .616 

Coal Oil -484 

Coal to Save . • - ’ 

Coals, to Eat Burning 
Coating for Bathrooms 
for Damp Walls . . 
for Name Plates 


^emical Gilding 
Cream 

Enameling . . 

Soldering 

Varnish 
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Collapsible Tubes, 
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Collodion . . 

Cologne .... 

for Headaches 


577 
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... 721 
...,666 
.. 548 
729 

Skin 
.. .239 
.. 25T 
. . 212 
, .,514 

394 
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Coloration of Copper and^ 

Brass with Cupric 
Selenite . . .668 
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num 60 

Celluloid . .101 

Fireproofing -. . .844 

Flies . ®09 

Floor Polishes 691 

Gilding . . 517 ‘ 

Glass . • 165, 371 

Gold Alloys 00 

H^groscopes . 402 

Lacquer 489 

Marking Inks . * ^ 407 

People’s Recipes 398, 643 

Rings on Metal .... 582 
Sand . • *• 028 

Skin Bleach *043 

Coloring Benedme Green .106 
Brass • “ 473 

Ceresme Candles for the 
Christmas Tree . **‘445 

Common Gold 431 

Copper * * ..473 

Electiic-hght Bulbs and 

Globes on 

Fluid for Brass .... -.129 

Gold Jewelry .. *-*^2 

Incandescent Lamps .^**42 
Matter in Fats . _ *'004 

Metals 471. 568 
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Fly Pow’dcr 


Cobaltizlng 
Cobalt or 
Poison 

Cochineal Insect Remedv 422 
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Silver . . * ► 

Soap 

‘ Spirit” Varnishes 
Steel * * * 
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Colorings for 
Work . . V 
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for .H\ tups 

. 782 


FuNiblo Kiiamrl .. ...atHS 
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C 5 a n i d e i>f Pota^witim 
poison . , ...... . . , 80 

CvUndei id! .,,.,...484 
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Dlnunmd Cement *0 

(.Imhs (Vmenl ......... *D 

Testa ...200 

Dianlwea in Blids ....... 72D 

Uemedies 1^11 

Die VenlinK 201 

Digestive FowiUis 201 
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Tea-rase Tnlc Powder 243 
Teeth, to Prevent Decay 705 
Teeth, to Whiten Dis- 
colored 



806 


INDEX 


tfsieiieop© 71 

T^mpt^rntur^ fcir Bnwhf^n.Ho 

of Mt'tai ......*as2 

of Wiitw for Bltiolj* ... Ml 
TfmiJerrd OijiiJrr ait 

lVittp«»ri«jc BroHH i hi 

mwt ...... ............ «HU 

Terra CtHta CIranlog ....IU7 

Sul»Htnut«‘ W 

"U-Ht f»r (Hue Ui 

'U‘«ilniBr \ It kt'l tHi 

Utitif'K'r (iltivt's *,,* . ,(511 

SlotJtliVes .. (5H7 

KHver 

Stwl W 

Te«t» for AhHoUito A!rot»ol 4ft 
ffjf Aoilloo in IMgiueiitH 
for Co»lt(iti ............ 

for Liihrh'notH ......... B5» 

for Yoftitfe .............. TMti 

Tmttlo Clenniois^ 55>l 

Theater lltmgo .IHI 

The Boroioiy Bnoiuia It 
Guru lihhroni.itf 
printing 

Freat^rvatiou of BooUh . II4 
rrevofitfim of the Tt*- 
Hammnhlhti? of Bei^ 

iiu© ..tftfi 

Therapeutic* Gnmphuc <»f 
Meflldual ThtaUun 

Thermometera toh 

Thread . 70 ft 

Three«<*oh»r rrt»reH8 ...... .ft 4 H 

Throat Losseugfra ........ .21 k 

ThpnoJ .too 

Tteka. Cattle Dip for ..,.41 n 
Tlera-Awnt Alloy ..... . 7ft 

TUemakera' Notes 1(14 

Tin 4K, 7«(t 

Alloyft 77 

Amalfama. Api)lioatton« 

of .fit 

Aah , . ,ni 

Hlamuth, and Majcnr^hun 4» 

Bron»ln«: Ml 

Chlorhle of Tin. pnlaon. t)7 
Tlnottiroa for iVrfurnrK ..ffift 
Tin, Ktohloff Fluid ft»r , .ai4 

TlnfoU 707 

Tin Folia for C’nnhuh'M .47i 
for Wrappiof Choeiia.474 
|;|ii ^tnJPowdar Form •♦•W 

finnU^ . .. 

^ Oxidation ,ft«4 

"nn IMatinff hy %\m*trk 
Bath ..«7S 

Letters * *oV ' 
mm$ Falnxliif m 

* Qlmm 4ft« 

Tin Silver-Platlntf ....... ftH» 

Soldera ftftft 

Statuettes, Buttons, ©te, 7« 

Varnishes 717 

pplny Gold Pens «h» 

. . 70H 

. neats la 

Tire Paint . . ftfti 

Tlssler^ Metal ft i 

Tliwue Paper. Paste for . . 87 
To Ast'ertaln whether an 
Article is Nickeled. 

, Tinned, or Silvered . 

*’ Attach Class Isabels to 

Bottles 41 

Gold Leaf Perma* 

nently 474 

Bronse ei 

Alumlntkm ... 81 
.878 



ToImicco Poison .......... ftT 

To Br(m*o (krppef I Sa 

IhirtilHh Gilt Work .. Am 
Cnsehnrdcn J/<H‘ally , ..(18 4 
Cant Yellow Braa^ ft 4 

<Vmc»t GlnHW tt» Iron ,, 17 
Clariry Lloucuta . . .17n 

Solutions of Gciutin. 

illnm, cU% ... 

Tut hid Crnn^c FUmcr 
Water ftll 

Clean a GaN Htovc .....Kvi 

Alutnimtm . . .... KH 

Art idea of NTrkcl ... 201 
iiruNhi‘8 of i)iy Paint, I hh 
C oioicd Leather ... .IHft 
Ihtil GokI . .. .... .201 

Kllea .....205 

Fire gilt Arttok’H ... .IHft 

FuiN HftM 

Gilt Kranu% etc IHft 

Gilt OhJretH ....loft 

<Jokl and Silver Laee.ieH 
Gummed Pnrta of Ma- 
chinery ......208 

GtmunefHip Springs ,.207 
Jet Jevtelry ..... ... .481 
I .acquired Goods .... I Oft 
t.eaUier 

Linoleum ...r. ,2o« 

Milk OiaHft ....200 

Mirrora 2«0 

Oily UottleH ....210 

Gld MetfalH ......... .100 

Painted Walla too 

Thdntlngs ,,..toft 

Petroleum Inuiip Hum* 

era .HkJ 

Playing Cnrdn ,s«o 

PoIiHhed Parlf* of Ma- 
eh!ne« ... 2«l 

OuiltH GG 

Sliver OrnamenN ... .201 
Skhiff PMed for Polish- 
ing PuriMWs ..IHft 
Soldered wat<*h rasea.loT 
HtHmge«i ,210 

Store Window* ..... ,2»» 

Tarnished Zinc , ,20ft 
th© Torm of CkK*k»i in 
Hepairing to 

Tongue 7flH 

Toilet Bowls ......... 110 

Very Soiled Hands ..tkft 

Wnfch Cludns ..to« 

Waste Pipes «..tlo 

Wlmlililefdii .....ilo 

Wool * .........878 

yjne Artleleit ....... .108 

Coat BruHH Articks with 
Antinomy Colors . .881 
Color a Meem'huum 
Pine ...............,,4ftl 

Blllinrd Balls Eed ...418 

Bronse 

Blitter 

Oiecic ftftft 

Gold ...188 

Iron Bluo **..417 

Ivory ....418 

Conceal SoldsHug .....ftfts 

&pp®r Aluminum .....ftSI 

Sjpy Old Letleri^ «lo,..888 
CMIo Soap ...... 844 

OlOI^ .........871 

Oat Qtfm ifndii* Watfr#.«7S 
fottsiT 

toddy. Hot mm .......411 

To Detset Artiftclttl V»» 
otUin In Yaoniii Ex- 
tracts ...... ..... 71 8 

the ProiMmc© of Ank 
11x10 In a Figment.. ftftO 


To Getet t Tanka m Vii- 
nllM Kxlrml . ...714 

Ihc Covfting 
I (iv\i - t>r pigi.itMiH ftao 
l>iH*«ohe Copfwr frmn 
Gold Article* 8«8 

Gi*tingidHh Cotton from 
Linen ..... .248 

Genuine Diamond* 

Gkm and inker A<the 
*1%*** . , . , .H7H 

I mil fmni Steel ,,,, 427 
Steel from Iron , , . ,8H7 
Do Away with Wiping 

Diuhe* ..,,8W 

Dndn a Hefrigerator. ,8t8 
Drill Dptieal Giaie* . 871 

Dye Copper Part* Vio- 
let nmi itrango ..... Jii 
C’ldton Dark llrowii .,8H0 

Feather « ,282 

Kelt Ikuid* . , , , . , . ,28t 
Silk a Delicate Green- 
|«h Yellow .,,,.....288 
Siik Peana*k Blue ... 2*1 
Stiffen and Bleach Fell 

Hilt* .,,.178 

Woolen Yarn*, ete. 
Various shade* or 
Magenta .......... .188 

Wofdenji with lllue d« 
Lyons .180 

F.at Burning C\ml* . , ill 
Kidlrnate Contetd* of & 
Cinailar Tank toi 

Extract Dll Stmt* from 
Fiidshetf Goiai* . , . , , .171 
S h o n a e fnnii Fur 
Hat* ....... ..... 824 

FnMten Bra** iiiam Glfum 17 
Paper Tieket* to Okii* 10 
Huhlwr to Wmal 21 
FBI Engraved on 

Metiil Sign* .....,.,,117 

Find Iho Num^r of 
CHrat* .,.,..,......,,411 

Firti Paper, #te., hy 
Breathing on It .... ill 

Fix Ak*ohollo l^tcqtier* 
on Motalllo Surf iirw. .440 
Uym ................. 274 

Gold L 0 1 1 # r g, etc., 

tipoif Cilmii ...... , II 

Paper upon PollaliiH! 
MelHl .............. 87 

Iron In Slont ......Jit 

Pirn am ami ,,,....114 

Clivn It Itrown Color to 
Bmm J80 

a Clr«s®« Cblor to Gold 
ifowtiry »8I 

Bra** a Goklen Odor, 877 
Dark Ink* it Bronx© or 
Changeable Hue 
Orfnd Gliii» ,871 

ffardim a llnminor .,,.884 
HartI solder Pari* Ft»r« 
morly Soldered with 
Tin Solder .. 

Ipwrt thi Aroma iiiwt 
T^t« Of Natuml But* 
lor to Marfarlno ....I4i 

Improvo Dtateod Bmm 
Part* lit 

Inertit** Ute 1^tghn#mi, 
Biiisfty, and Tenacity 

of Aluminum H 

Toili^ Bowl to ,oilB 
Tollot Crmung 
MBk* . .7;....,. .tut 
Fowdor* .,...*..*,*..*,841 
Soap Fowdor 



INDEX 


807 


Tolkl Soaps *...650 

Viiiofi^ars S44 

Waters 244. 5X9 

To Keep Files Clean .,..889 
Flaxseed Free from 

Bugs 424 

Flies from Fresh 

Faint ...501 

lee in Small Quanti- 
ties 402 

India Ink Liquid ...,407 
Liquid Faint In Work- 
able Condition 501 
Keep Mfubinery Bright 02 1 
Tolldol Lev eloper 52 

To Loosen a Glass Stopper 700 
a Rusty *^<Tew in a 
Watch Mo\enicnt 788 
Tomato Bouillon Rxtrnct 212 
Tombfio Color on Brass. 130 
To Make a Bolt Pull .. loe 
a Clock Strike Cor- 
rectly 788 

a Transparent Cement 
for Glass 29 

Oder 180 

Corks Impermeable 
and Acid-proof 10 
Fat Oil Gold Sire 882 
Holes in Thin Glass 372 
Loose Nalls in Walls 

Rlffid 899 

or jSnlarge a Dial 
Hole .. 787 

PUi*«h Adhere to Metal 590 
Matt Gilt Arlules ..482 
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Glass Balls and Plate 
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THE MODERN GASOLINE AUTOMOBILE-ITS DESIGN, CONSTRUC- 
TION, OPERATION AND MAINTENANCE. By Victoe W, Pag:^, M B. 
olt tho j>r<^ss — N ew 1928 Edition Thif> • ’ ■ ■ i ‘ , t r book 

Covers every recent improvem* i in s i » .. ‘ , e. A 

4 .\. t3. - ' ' . I \ , I I ( I'hlS IS 

com- 


<^ver issutKl V^UVVUO iJUJL|JAU V VJUU 

complete illnstrattxi description of the new E 

the most complete, practical and up-to-date i • o . . o- < ■ com- 
ponent parts ever publislnil \V ‘ ^ ration 

and maintenance are fully and (oirjitnU <l » • . 1 1 a le can 

understond. Every part of all c- ot auiomohiU^ irorn lignti cars ro neavy motor 
trucks and road tractors is « t''' n)'‘d in a rhoion d» jn.‘ nu • not only the automohile 
but every item of its equipment, accessories, tools needed, supphes and spare parts 
£UMH«<ry for its upkeep, are fully discussed It fully considers the power plant and 
Its auxiliaries, also chassis and body construction m minute detail All latest develop- 
ments, such as high speed motors, sleeve valve engmes, straight eight en^es, air 
oleiinci-s, fuel filters, oil separators and rectifiers and jiunoiou', oltai < i .c.).) i cnl^ 
are tonsklm'd in detail The latest ignition, carburet oi ar.l lie'n^.iain pra^-ice 
la outlined New forms of change speed gears, and final pow i i hi-lY ■''e n- 

and all kitest chassis improvements are shown and dC'C jhirl, - c i , - loie-viieei 
braktYs, air brake systems, baUoon tires, hypoid gear dim, d«i\e J om- 

Th^rLfS^denmnd for the previous editions of this book, this bemg the si^h time 
Sm iS has compUly revised and entirely reset makes it posable tK> treat 
In det 4 dl all the latest improvements, including the new Model A Ford cfv 
This iKKik has been the siaadu-d foi manv ^cals, and is used 
iwiWeschiiol. (XiUegoandtinbersiLj as al toKibook— -and by XTmted States 
^d Navy. 1000 m-w mustra Lions IloO (b\9i pages Pnce .... $5.00 

WHAT ISISAID OF THIS BOOK: 

** It is the best book on the Automobile seen up to date J. H Pile, Associate Editor 
has uso for a book of tWs 

♦♦ThlfW>k is superior to any treatise heretofore published on the subject Th$ 

XmmHm AgB* 

THEIMODERN MOTORLTRUCK, ITS DESIGN, CONSTRUCTION, OPERA- 
TIOT AND REPAIR. By Victor W. PAOi. 

? ks ti bowof pciSK and {^0 mechaAc charged mth the 

trm k S ti'iicks The faclorv oi business executive who wanfte to obt^ 

truf X“^“raSo"4a^»<ffi 

Cloth (0*9) 862 pages, 750 Uluslraaons Pnce . . S4^0 

ISA'ASS 

?kponJ6ed and turned All leadmg types 

tended to operate on vapor&of gasoline, kerosene, ^ de^pd 

STcArburctors are ^ fuel system troubles, 

to uee the chesaper nTimers and economizers, hot spot mam- 

Srburetor repairs and considered m a thorough manner. 

<bldi and all modern S fSv discussed as well as sugges- 

MothodB of adjusting aU tjpes^ engine pow 

complete exposition from accurate engineering designs and 

^??p"a^^^9Xtrat.ons. . »2.00 

5 


IW « partsfof late types ■ 
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AUTOMOBILK. AVIATION ANI> IVI<m>HC!YC1.E ( HARTS 


AVIATION CHART- LOC; AXIOM OF AIRl’LANK I'OWKR i’l.ANT TROUBLES 
MADE EASY. H.v M wou \ i.-iun W I'v.it , \ , S i ’ t S I! 

A rlmrf notHHinp* iilS {wfU of Jt Sfinot ai fho imHiln 

tl*t«Si4o l« HiH l4» «»»*» »H' HUH nUIO »«( hi*? fin}|»»1ir(S fnf ihi^ 4 4>4tUOOM itj, 

for hmiI inHiUaii nio !*iiuLA4 mij m 4»mi Hihv 

HiiM ciLUi iniHUnfuNi liur* oMHi'i ,u 4r H»l . . |vl , . , , tviii* 

Ai ‘mxft Hul.r fif 

GAsoum nmmn ruoimih^ made ms^ a ciiaht hmmim 

SECTlOHAi VIEW UF OASULINE EffUlffE. ihminlM h% \u mhi W. 
M.K. 

It nUiiShH H» hll |iiur5» of it Uj»lriil »l\ inHitilor t tsiiHio «if iho fonr r>i|o 

It ottUiiiCN tihiltH’tlY itll UivMo to uivo ittniHl** wwl tlsuilH ii»o liij* 
fmmoMiuHts n|H to %itii "tonwHlt onitHitf ttiiomtioH 

Viiluulilo lo luoiurintii. wurttnojiiiifi i*ufoo*«i!4lo 

Hunt, clKittifttHjiH, toot nhoat 4mHt'r«, HtotiTr trurk mill tn- tor ihnor-^® motor* 

CydNU. Hwi ull mlu’i'i ^Um Uuvo lu tto hHJi |HiUu jitmts 

it rilini»lt?lrs kitr*tti to t»f iHI rimlm iruttHk », mut It will litittlttuHlr fti li}^ 

»m\Hn\ H tnm !“♦ Ov H Ut nthmoiiMo l»> th«‘ mnr*^ I’tpini It on slio t»f 

rvrrj inihlU* nttti nrU him HUtmtuxHilM rr|»ttir t luh Hat*w or Im«»i It rmt 

|m 4 ra,r(k^t io itu utHttiitooHM or uUJ* vim\ mti oil! in*tMn' MiAiiPt of {lmu 

whrit MtiKHsM lioitbJo miutif* ««is tt’irlf 

Tlilh mniknmt vi»n^ of Is ti ro hh1m 14» rt^vl nv of ftli mnivr 1 1 N orrnWHi 

littji? k itrurMinU mtihtrisf fur uH who nmtor Mufm ttifonimtHm for Hw tminoj, th^tt rvor 

iH'foir olfi’l’Mil, Nti tftnsilh oinit hHi, Si/i^ U** ViH inrlo h TthM 115 

LOCATIOH OF CAHBTOETION TROUBLES MADE EASY. C uHiitilml U% 

Vh^roH W. 5!.!%. 

Thii*! <imrt shuwM iiH iwtrm of & lyiilrwl jmwmrtr fmf ftml imiHtly ittui uivm 

rmtso^ of irauhli*. bow lo Im'utit jmhI mmm of rmiitnl^ltm Uimii Ulx.HH 

iurhcK. Friru i,,,, E5 wiiti 

LOCATIOH OF FORO EN0M TROUBLES MADE EASY. CViniHlinl hv 
VuTttu W. Pau^.3, M,K. 

Tbi« ubtwM rknw’ utsHbiimi vlrwi^ (|r*nlrtlmi nil uf tiiti Fort! iilwit anti 

ttuxitinry Mrtmw, H imtibjm rltmrly nil iiiAftw iif ilminwiw, fnni «i4i|»ly Ijinh 

tjnn mm* nml rtMtlltm ilmt iin* umi to Rivn t4*mti»i«n iimlliim nil ibwiRimnmtn 

Ihnt arn ibtint* to ntakt^ mi miKbin Inmft fuiwnr* mart bmtt nr work irnmiiinrli, Tbia 
Hmrt la vitimibii^ Ui atmlnnts, nwimra* ami drHrm m It ^hnjHirbw* io4 «lkm t»f nil t ttRlim 
Of gftnit mHiminms m mi biiit.riii‘U*r fw lb*' mn km it i mi bi* uwmI . Himby b 
t>y tbti HHifn mtwri an ii. work of imfnrtnitn? niul ri'NlMw U ru*t Hm tmrn I m tb» tool 
ii«3t nr limrknt with famt nml will mw Iln mi#*t in lalHif liir rbM tiiuf' tniKitus 

toubln itm4t> FrriinrtHl wltb npimlnl nifrmitn* to tlu’ i»>t*ript muMla 

«mci in n pm ilmi imvlrw tif till mut4ir ironhti%«» lRn!aii»*' It Is bn^tni tm tUt juiu.il vx- 

r lmim of mt miUtmohU& on«iritw*morlttinkt with iho mimlmtilsm iht^ t bnir nu-s 
nitnbbni tbn noibtimhnifal owiht t»r ot«'ri»Hir i»f » Fort! twt to it’irnl*^ imitlim 
rauKtnnvnitn by ayattmiktir •ioar^'h, KoUbnl b> tnoillv inmoRnlrini ttf liy 

guraswork 11 rnnkm Om nvorago owm»r Imirtirmbmt of Ihn rom1i*kir mimlr nboii 
whou KiM>n u> bo ap|imnu<Hl. tHaw' UfixM imkm, Frtmml on 

to«yy bond papots Mw §5 watt 

LUBRICATION Of THE MOTOR CAR CHASSIS. O^mpiM hy Vn^m W. 

VAuk, M 1^;. 

TOs rlmpt projKmfj tho plan yIow of a typioal idit-cylIndTvr chaa*tN of «tandard dwiga 
and all partu aro olwriy fmlifabxt that dtmmnd cili, alwi tbo fftntuim<*y with whirh Ihry 
mmt bo liibilpafeod and tho kind of oil to iimn A practical chart for all iniwiwtcd In 
mokor«w mabitonami. HUoataBMinchiw. Prl« idtiiiti 
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W.SfS 

oUmliiatlug Uioni a lion fouiiM -a o 24x38 mchos Pnce 86^ents 

LOCATION OF STARTING AND LIGHTING SYSTEM FAULTS. Compiled 
by Vu’ToE W* PAGJii, ME 

The inOHt cpmploto fliart yot dovisod, showing all parts of the modern antomohile 
starting, Ught-lng ami ignition systems, glvmg instructions for systematic location of 
all faultH In wiring, Intups, motor or generator, switches and all other units Invalu- 
aliU' to motorists, chautVeurb and ropairmon Size 24x38 mches Pnce 85 cents 

MOTORCYCLE TROUBLES MADE EASY. 

M*K. 

A chart showing sectional view of a single-cyUnc . ‘ ' ; <■ . „ 

slinplltit^ location of all power-plant troubles A • i I ' ■ i ‘r 

filmpUcit-y. It outliniis cUHtlnctly all parts liable to give iiouuie anu also aetails the 
di'iaiiKtMnonts apt. to intorfore with smooth engine operation This chart will prove 
<»r value to ail wiio have to do with the operation, repair or sale of motorcycles No 
doialN oiintted Size 30x20 inches I'rice . ... . 85 cents 


Compiled by Victoe W Pag:^, 


AVIATION 


TWO NieW AVIATION BOOKS 

Jast off iht press. Give complete information on every phase of 
aeronautics. Learn to Fly by Hying, but prepare yourself in the 

£ round work by Home Study, for experience in the air. Valuable 
ooks for reference. They will start you right. 


MODERN AIRCRAFT, DESIGN-CONSTRUCTION^OPERATION AND RE- 
PAIR. By Majoe Victoe PaoI. 

A iKiok for all students of Aircraft. Just off the press This book of 855 pages is the 
most coTOploUi work ever issued on Aviation. It is wntten in simple language for 
the Practical Man. It shows ju<^i how aii\ airpljne Jlics and is controlled, outlines 
Mid doscrita all imimnaii’ i)a:ia of ihc . h ic a-d • -- vh ’■ ♦ (n Co r^'d t^c'^ a^c 
u»tid, Oovars the iOiiinu'icA<d po^Mbili ii' o , ■ p- oi Im* ‘w -r> 

of usefuliu^ and curi'-uU*^ iJio (o-i of l. r-' L o i oi po ' ai"'''\- 
and landing fields Is touched upon and a <.y - J i r-n-*' - ( ot '.rtn, m 

of all branches of aerodynamics as well < r eo*' m ‘ ( t ^ 

nau tics are included. This booklet inci l ^ .i iK u » lO* (< ah <.n W I ■ -.o- 
pEne flown from Now York to I^arSs b' ( j /r » 1 ( . . ^ I . . i 'he h * -hi- 

Bdlanca monoplane flown by Obromc C ,, I c l oi w b o > Jh m n 
also descHta fully tlie Fokkor ui-moio-cd mo-iopUru' u?cJ by Comrnandei Bjrd 
in his Eolar and trans-octmnic fligli Wiiir'n ciu-cooIlcI nmto. >rid ihc u<i\i- 

gatlng instruments that made these Epochal Flights possible are fiUK clc.'scnbcd 
Adopted as an Instruction Book in fifty aviation schools and coEeges 856 
Ovw 400 engravings. Price ... 5 

WHAT IS SAID OF THIS BOOK 

*‘Your new book, 'Modern Aircraft' is a wonder ^ ' < o r )k ,p-i )-ii v^.n - 1 -c 

Modorn Airorart. t 8 Lawrence Aic. Chicago, ni 
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EVERYBODY'S AVIATION OUIDE. H> \ i* W. Vv.L 

A Pointiai Jit h i*njinlHr tVh’i* Tliin ^vniion in iUv fitftn itf n uf 

itr liHiiTn tioiiH, Miif’U lit*' rt'iui* r nl Un* Iw’iiiiininK? uf Uh' *|,p 

I'itntitttMnry nortnlj ttiunU'Hi ruin** f»»r iln* f»*un** itf Ibinii turn iln^rilNi^t 

f>pit*4U rojt\*»u(i<»iml Jiiul MitnoinniiMtmnl fumiNitf Jii’niinr liioit i*lr jiinl linliinr nit 
mifl, Um ftm**lto«** of tint miHiuih nu Jiirjilnftn tiiti»*JH tin* 

typi'#* *»r jtii'|»tjyjn |w»wiT jtluniH in l»t»ih uir jiinl wnitn fornri* It »o»iiiinw fy}|j 

lul tyiHH of mnl nm ihii»« imn’liint***. ihnir loiurul mn\ lln^ tif 

flying urn jiII fulH* iilUHimiotl 

%Vhih* piUniMj^ nn nlritlnnn <*nii Im* liwitnti imij In iiftiinl |»rnrti**«n inmk wtiii givo 
till' tt'jnli'i 1 1n MiiiiiUN «ftt|W In nirnlnno ciinirin ntiil lAill wn * 0 * « vrf> tnlnnliin ltiiit»^ 
tUution u» itti niillnt NUii|*vt of Itylim fot* H>n mm tiH'liiiirol iw^mm i«» Ini 

libit* to ii> tn tiritlnni’ itmf n« im wm o|tnminM nn iiiifoinnlillo for or 

M7 imgim, I Iti ilfuilntt itinn. tHHi anil iMotwoDi on uUmitm, Priw ill, 00 


AVIATION BOOKS AT SPECIAL PRICES 


4i mry Imgit o/ ht:^^k9 M&m prlnl«<l mhm puMhhmd^ 

wtd in mdmr tn mdum owr tm mrm n0mfing ihwm mt mdmi^ 

prim$* 

AHhi&ugh b0&k» i&tr# puM$iniid n hw ymf§ afo# ihwy mnMn 

mmk Mormaii^n olf miu^ a# l/t« prm^ni 0 nd in oria^tr ikmi ik^m 

ini€r 0 i(t€d in miati^n majp nmii um mim 

now offoting thorn at roducod prk«« to oiomr uuf iho oditiomM* 

Tho primipioo of opomtion do§orihod in thorn hmktt uppiy /iitl m umii 
to im iotOMt iypoi of oirpiano$ and aifohipM and thmir onginoM whioh 
hum changed only in minor dmtaih from the forma iiimtmi 0 d$ and 
ihay ara ju»i me oaiuahh to the romdor ioday^ The tmginmr mr etmdmmi 
*Mii gat much information at tow cmi from the fomming tmmk§» 


A B C OF AVIATION By MAmn Vumm W, I»ao^, 

Thii tKHJk doncrib^ thn hfttic pfinriiilim of ^viatinn, itelli li«w n lmllon*o m 
li omd^ and why it fttmts in inn «.lr OctirfHiiw Utm imi itirtitan him it imoii* in 
oiiiiil %ho diffenmt imrti of an alrplann. whut thny am aiui wiml Umf tio. 

iyttoi of alfpianm and how thm dlffoi* in m wmil m 

3|ovMite»g0i ana aiamivafitiiisoi of lUffomu tymw of airiraa H ipclatim % iwniOolo 
otoMomfy of aviation tnrnw and ritwjc dmwiiiifi of lomilita alrpliwiw Tha 
will find Himplo in«tmctioni for iinpaokto, ^^ttlnig np, and rteini airpintii A 
fitU doftiTiptlon of airpiano oiiitmi pHnctphiM l» givim and nioiho^ ^ hyiNi am Oia* 
ouiMod at tungtti 

Thli lKw>k aujiwfw nvory aamfcitm mo cm mk alicmt modom alronyfl* IMp omt 
nation ^fiid opomticm. A avlafhm wilaonl an tatml. 374 


lio Bpaoially mmo illintmtiotii with 7 Pdm 


By MjyoR 


AmtlOH BHGOTS-BlSroNj COIfSTEBCnONi lEPAIit 

ViOTOE W* FAOt, AM.,BX1VMM. 

tmatinci, writt«m by a aathodly m aU td tha i^actioiU ai^aci^ of 

mtmml oombunUou im^no conatjrurtion, matntinaiio®* fyad roiMMr, hUa tho m 

S 3 OThir iHvok dooi Tho niattor in lo0<tdiy arriuiaod : all Ottierlptivo matter i# 
mpiy aticprowod and copiously iiluiiLrat«a, no that anyone cm uademtand airpana 
owixe operation and repair even if without pravioui mix'^ha&h'ai iraltdRa* Thta 
work it fn valuable for anyone dneirtng to l>ocome an aviator or aviatlm^ meohanlo 
Botary t/pm, mtch m the Onome Mpnoeouf^apo* and l^eHhomv are fully e^iplained, m 
well aft the Van and radial typee. The subietan of oari^i^Uon. bcniOon^ rooiingt and 
oov€8wd In a thorouitJi manxMar. The olmptem on repw and 
^tneUve and fbund in no other book on tnUt aubjeot. Nat a 
> praotlcah eaiUy undoratood work ^ rofbrtinoe Ibr ail l»tar|t^ 


la aeronaut^ adenoo. OHg p««e«. 


35 d lUtuitrationa. Fdoe. tiet 
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CATALOGUE OF GOOD, PRACTICAL BOOKS 


APPLIED AERODYNAMICS* By G P Thompson. 

’VUls h a Namitlfle md naat.humatical that has a special appeal to the student 

and who aio .seeking exact information on the aerodynamics of heavier-than- 

alt ct’aft «uui <lata on airpLmo dosign testing In addition to a very full discussion 
or tlu' qua whU h deUamuno the speed and rate of chmb of an aeroplane and 
the met hod bv widch thej omt ho calculated, spe ,id to stability 

a prqhhan now f<drly well understood, and to knowledge of 

which is at^prt'sent. in a mucli more elementary st hrected to the 

numerous ilirt'ctions in whicii further information is required, especially m the form of 
Itilhseule e\p<^iimtmts pages (7 x 10) Illustrated with over 142 Diagrams 

mid tJraphlc (diarts Price . $6^00 


GLOSSARY OF AVIATION TERMS ~~ ENGLISH-FRENCH; FRENCH- 
ENGLISH. By Major Victor W PaqIa, AS, SC.U.SR, and Lieut 
Paiio JMoNTAUiob, of tbo Ficnch Flying Corps 

A gk).ssary of practically all terms used m aviation, having hsts mboth 

ProiK’h and Ihiglish with equivalents in either language Price, 60 cents 


BOAT BUILDING 

MINIATURE BOAT BUILDING. By Albeet C. Leitch 

(It^vcrlng thi^ couHtruction of woikuu mo<h h of racing sail and power boats by amar 
tcufM A t‘onciH(^ tmd complete 'uausc wni tn in understandable language covering 
intirlnc cuhIi I m, iking m gi neral <ind iiu' sa'cidc design and construction of mnneroas 
famouM III' c nun i.uhig ‘■ail and pow-T boa - The boats illustrated and described 
havt' bn u d 'vnloticd f*mn an engmeering point of view rather than from a toy angle 
In this iMU'k t'u authors h.isc illustratea and desenbed step by step, the best model 
making pi lu il< fi om i he sek oiion of the raw material to the completed boats Com- 
plete ueidgns for steam power plants, including tubular boilers and blow torch for 
nring them. One, two and four cylinder engines are also fuUy described 500 spe- 
cially prepared engravings 242 pages. Price $3.00 


BRAZING AND SOLDERING 

BRAZING AND SOLDERING. By Jambs F. Hobaet. 

The only book that shows you Just how to handle any 30 b of brazing or soldenng that 
cornea along* It tolls you wdiat mixtuie to use how to make a furnace if you need one 
Full of valuable kinks The fifth edition of this book has 3 ust been pnbhshed, and to 
It much now matter and a large number of tested formula? for all kmds of solders and 
fluxes have boon added. Illustrated. . . . .85 cents 

SOLDERING AND BRAZING. By Raymond Francis Yates 

This treati*<o gives all the necessary “kinks” that will enable one to accomplish suc- 
coiwful rtoltiei lug If a mechanic has not succeeded in his soldenng, this book may 
toll him ju*<t wliai he needs to produce good work — something that he ma^ hereto- 
fore have foi gotten Price , • . * .76 cents 

CHARTS 


BOILER ROOM CHART. By Geo. L. Eowebe 

A duuft— size 14 x 28 laches — showing In Isomctnc perspertlve the mechan ism s 

to a modem boiler room The -vanous parts Me shown br^en or removed, 
the iS^l construction Is fully Illustrated Each part is given a ref^ra 
SuSw, and these, with the corresponding name are given in a glossary pm^^^ 
sides. ‘ ... 



CATALOGUE OP GOOD, PRACTICAL BOOKS 


GONDOLA CAE CHART. 

h dtlirL showing Uh» of ti gonilotn {ttg nwts PW** Pt IIjii cm 

iMul itn pmp0r mfonmciummo ghm ill g rdt’foimMW- » * * . . * ^ 115 

PASSENGER CAE CHART. 

A dmrt showing ilituiniiiotiiy of Hk oiir* Imviiig «v«ir3r purt i»if Hin run' 

laitl it« priiimr mints gHuti ill g rtwiwo .*«**»*»*. id etsaii 

STEEL HOPPER BOTTOM COAL CAE. 

A dwrt HhiHvIng th<« t»nnL»mi> t»f n IlnnjM^r Bintnm C'nnlC^f, tm^ltigpvrry itan 
of I 4 inmrimmiw’miiiinni»*timpvr uumt’gHtniinart'ft^mmdint. , . . . id 

TRACTIVE POWER CHART. 

A dtriri. whtwh> ymt mn lliui thn tnit'tlvn ntww m* iniil nf iin> 

withnui nmUing n flgiirn vkhnt tvilniliifps im^i tnjtml, now tlriviiig gid 

iittwn imw n \\ h,i.i sul/i**! tniginn you nwl i# ttnisri g gitrn limwimr 

pu8 or unyihlng ymi dwin InthhUno 50 ufiili 

HORSS**POWER CHART 

HiiowA thn liofMi* ptiw«*r of ‘it.\ ‘gAiltnmrv onutmi \*ith«»in t il< iilutinn Ki» wkiil 

Uio t*yifudt'i* iHiunt'ttT uf s'hjKi' Uu* pr«wNijn tif < ut <i(* iir 

wkdhnr nnuMsHiim nr mm < Jt m iUj mm’ t4» mv, g«'«njniu\ mid 

Uimi tnni t'liicniiitiuu'i * ui> uhi fnl in migtnwrw mai tiimignw 50 ff isit 

STOMARIHE CHART. 

A viow, »»nnwing riniirlv nnd tyHlini’flv nil tin» ininrlnr nf m nf 

%\i%\ tynn. Von gnf Infnrnmuun fmnt Hih < Hnri , hIhhu Up’ »mi 

opmultni of n HnnnmHnn, tlmn in gny ntlinr %u ik’igiin i»nMti<^{ nvrryeking 

ki mnnimln umt in All I tin nHidilnnr> und dcvi*’*^ idnHi in n HnHnmritm ISiwm 

itro«iUnwu. S 5 mm%$ 


CHEMIHTEY 

HOW TO MARE AKB USE A SMALL CHEMICAL LABORATORY. Hv 

lUyMoNP KitANfm Yaiw. 

*Tkn trtmilmi mmm nil t»f tin* fwintiiiil#» nf nlnmi^ninry rlinmiittry Tkn inw nf iirtit*lu» 
pwiHiriiiiiift, mdnUnin*. fr^wuilltiitln, t’nilnltk. «»lm tfnh»i«, »ni , nrn nudnliifml Tli«* 
iiot^niiii pitrt of 0io imnlt U dnvntj^l in rhitmirni nnii dirin* di*«niioi*f 
iifily t4»ni»tu430B»Htnonf^ Unit will tniid |4» krtmtk^tt ihv mniinr i* kmiwMgn nf rkmiiwlry 
in gn«tw«Jl imvo Ixswi niuMtin. Primt . , ,75 mm$ 


CLOCK AND WATCHMAKING 

CLOCKMAIONG: PAST AND PRESENT. IJy t;. F, V. tSdnnoK. 

With whim N hnnrpoiunvl Ujo nmro kntMirignI imriinn nf liii*l 

BnliM, hy thn Imo I <jr<l toiiniiiouu' ndttUiig tn Tnmn ttinj Unt^Hy tCnwiio* 

muni**, hv t» K tiunlun M \ AJvhLtMS, HniMmiUmtlnnl tif WnAdwiwi 
Uu' iOngiiuHiring IH^iumnumi tif t'ltnihritlgn ritivnruhy A lumk of gfgctii 

Innri'Mi u> Un^ <?ln«%initHnr. liiminr ninl i^niitnnnr. hi whkh ttw aniUinr 

omimvnr* hi <*nvnr mpit*** which nifhnr hnvn imt ln^foriL or whidi 

Hl» twn oxnoiL'mi' nmm nuotnhiii Umn toy imvn hiiiwin MU 

ijMisii, l'’t«nv illn-sUnU '41 hy tiiimmiiwi gml pU%U^ «f lAitig IW llmrltd giiti nthnr 
uloekSf OLUn. U,u'd'< t’lc, hrh*n , , , § 5*00 


CLOCK REPAIRITO AMD MAKIMO* By l\ I OAitHAtio, 


PmHIrtai Wnttehinaker, AnUnir ot "‘Wgto hkipAirttif, 
A nnutiuii imndlkonk titmling with TikiIh. Muhirlil#, mid 
ui rt'palrinw: »it klmld of isoj “ ‘ . 


mui rt'palrinw: »it klmU of Engiiith mid riirdfti Tiwpidm HtrikhiM 
Clocks, arui Uut making fif BfiglWi Chidt«. TO Uilfiii* Ponrtli mlltfiit! 
hy i*J0 ongmvliip* too© *..*..#,*,**. 


cilomihtM amt 
MnUitafi* n#*ii««i in ishmtiltig 


AtiiimUttf * 
in fhmtiitiL 
mwl <hilitiii«*y 
\h lilinti^ifMl 
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CATALOGUE OF GOOD, PRACTICAL BOOKS 


ELECTRICAL HOROLOGY. By H. B, Lanqmak and A Bail. 

ISO paKi's nrofiihdv illuHt-ratod. A practical manual on the application of the nrincmles 
uiHl praclkH'H of ol(K*tnclty to horological instruments and machmes for the measure- 
mmh and transialssion of time ^i^h an account of the earhest elcctrically-dnven 
clock mcchunihin, 180 pages Illustrated Price , ^ 

Tm WATCHMAKER^S HANDBOOK. By Claudius Saunier 

TrauhlaUxl frpin the French by Olacllus Saunier, and enlarged by Juhen Tnpplm. 

^ V Fclward Riga, M A, A workshop compamon for those engagS in 
watchmaking and the allied mechanical arts As an encyclopedia for the practical 
wat^dimaker aiul rei>airer this work stands paramount The chapter on practical 
^ information Over 600 pages New and revised edition 

U folding plaUiH. Price . . .... . . $5.00 

WATCH REPAIRING AND MAKING. By F J Garrard 

Practical WaUdimaker Author of “Watch Repairmg, Cleaning and Ad 3 ustmg” 
<'’ovtim thi^ <d('aning and Repairing of Watches Treats on the materials and tools 
UHod ShowK how to alter and adjust all kinds of English and Foreign Watches, 
Ht'poatiw, (lironographs and Marino Chronometers, 214 pages Seventh edition, 
illustrakHl by over 200 engravings. Price . . , , ... $8.00 


CONCRETE 


CONCRETE •WORKERS’ REFERENCE BOOKS. A SERIES OF POPULAR 
HANDBOOKS FOR CONCRETE USERS. Prepared by A A Hotohton. 

The author, in prt pmnp tU^ '^cw>s has v( t only treated on the usual types of construction, 
kit explains 071 ( 1 1’lhsiirfcs r ol(f\ und s\su>ms that > ’ ' o 

in value and often 'yuaiuni Vi iKoic-^e'it.icied by pats' s - ‘ r ‘ / 

cht a ply ion htruitrJ and embody simplicity, rapidity ■ '► • ' '<• 

results in the molded concrete Each of these book^ - , < . ,i r. » ' > 

arts ahaustivcly treated in plain English. 


CONCRETE WALL FORMS. By A. A Houghton. 

A mw automatic wall clamp Is illustrated with vroikmg drawings Other types of 

wall forms, clamps, separators, etc., are also illu^iiaied and evplamod 

(No. 1 of Hork^s) 76 cents 

CONCRETE FLOORS AND SIDEWALKS. By A. A Houghton. 

The moklH for molding squares, hexagonal and many other styles of mosaic floor and 
iclawallt blocks are fully illustrated and explained. (No 2 of Senes) . . 76 cents 


PRACTICAL CONCRETE SHO CONSTRUCTION. By A. A Houghton. 

Cfiniph te working drawing'? and speciflcdtions are given foi «:c\eral stvlos of concrete 
■^ilort with Ulustrailons of molds for monolithic and block silos The mble? daia, and 
informal ton prt seriled In this book arc of the utmost \alue.m plaimmg and consji acting 
all forms of concrete silos (No 3 of Sene’s) 7o cents 


MOLDING CONCRETE CHIMNEYS, SLATE AND ROOF TILES, By A. A. 

The manufacture of all types of concrete slate and roof tile Is fi^y treated Talu^e 
data on all forms of ri'lnfOrcod concrete raofs are contained within 
instruction of concrete chimneys bj block and monoUthic systems is fully illustrated 
ST dtwribtKi A number of ornamental designs of emrnney construction with mol^ 
arc shown in this valuable treatise (No 4 of Series ) . . . . 7o cents 

MOLDING AND CURING ORNAMENTAL CONCRETE. By A A Houghton, 
tha nivuiortions of Cement and aggregates for various finishes, also the method 

of and la molds, are My treaty An exhaustive 

subject aarlfery concrete worker wlU find of daily use and value 

(No. 5 of Series.) “®“*® 
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CONCRETE MONUMENTS, MAUSOLEUMS AN0 BURIAL VAULTS. !!v 

A. A, liuiuarruN, 

Tho nUiJtiiniJ' of oonoroio HuiiDinioiitH to liuluito tlio nin»4f rui in 

in ttih li'outlHo. wifii viuikUm <im^!vini4*< of I’iiMh ioiili n»oiti** rmiimi in* 
i«cri|jUoiw ami Hr»' uIho fully Uvalinl. iNn U of Horl«« I , 7f^ rmtii 

MOLDING CONCRETE BATHTUBS, AQUARIUMS AND NATATORIUMS. 
By A. A, 

|4lnt|)io molds and Instruoilon aroidvoti for moldifm many stylwi of rnnrh’ti' iwuliUilw* 
‘do, 'rhowo molth am twlly imiH mii iinrinH m|»UI ami wiiiYossfiil 
work. tNo. T of 75 fttil* 

CONCRETE BRIDGES, CULVERTS AND SEWERS. By A. A, Urn mmm. 

\ >. 1 ' ‘>T d*’ It . tnnintal oonort'i^' hridwm with iiliistraikms of nmltis am aiwn, h 

(.i|i v-t' »•' 1 • or man' fi»f Inidmw. oulvoHs ami wwi*ra is fully llliwiausi wHh 
’ 'uU'fi .nsL i.i iiij. •« for liulltilnis, tNo, H of Horliw.l 7^* ftuli 

CONSTRUCTING CONCRETE PORCHES. By A. A. ihmumm. 

A numhor of di^slgns with wt»rkinis drawittj«s« of molds am fully o»i»l«4n«l »»! aiiytma 
wu fwily oousirm’f diffortmt. styliw of omamoutal wimndo wiiltnui ilm jiur* 

chaao of imimuslvn moUls, (No* 0 of JStirlo«4 7i 

MOLDING CONCRETE FOUNTAINS AND LAWN ORNAMENTS* By A, 

A, lloi’OjiroN* 

1 Im’ lucUlinK i»f a uuij.Im I of nflawn soat«. rurbln« hiiHUim maim, jimnioia#*. mm 

(li'tN ami oUu r ropin'^ oi onmnu ui \l t oumiU» f<»r tlm tirmu»mi!t«Unu of lawn» ami aar* 
ilous, Ih fully UlusLr.itiHl ami ihun ; UmhI (No. U of Horiow! * , , . , 70 irtttlit 

CONCRETE FOR THE FARM AND IN THE SHOE Bv IL Vm^n 
Camipbilii, CLE., H.M. 

A nm hmik ilhiatmftriir ami dmaTlhlna in tdain, MimiUo immimao manv of ttm 
Bumuroua appllaatloiw of ©oucfuui wit.liiu.Um riwiMu i»f tim tmim^ workn .Vmona Uia 
aubj*>< ts troaUKl »u*** 

I'dm’lpUw of ri«infou'lm!, mrtluHlw of protix'ttna ixmcnn*' mt m to irmurt’ hanlr^ 

lust; homi^tmitUi mUms. mlxlnit hy huml ami luatnum , form tnnmumnioii iliwrlwid 
and iUuntratoci by <lrawln*c» ami phoutgruMlis, rnnai nun ion of mirnao watii and 
fmim; <x>««ruto timm posu, nmmao saio rortmr powm rioiias lino lawta, 

gmoa arlair imata: tanks: liciukUh, dau^rns. v^alittws. ilmri amf bam^ 

yiiTO pavomonutt; foimdations; widlcurbaaiid plaworius: lmim*r altlmtalka, 
otmcptHo hoi tmiis milt cold fraitma; oamrom Minb rmifa; widia for huilditma, m^iirfiag 
loiiktt in tanka inui cl*ii< rna, ♦'to., etc* Anundwr of ami nnunlcat tabhw 

for ostimatlna quam.ltlcH, ami somn pmcUmi caampk^s. am ahm ah on ift % 7} 
U9 paatui, 61 illustnitiouii, rriou $1.00 

CONCS^Tl PROM SAND MOLDS. By A. A. lUrnmnn. 

A Pnw^tlcal Work tn^tlna on a itrtmm which haa hemtoforn limm M«t ai a trade 
by tbo ft'w who u. and which will aucw^utly mohl nvnry aiiii any olaiii ci 

onmnw'ntftl wmcn^tu work, Tho pmeewi of molding eemrnio with *aw! molde w of 
Uie utmomi r>riu Heal \Hlm\ tKmMtwmng the maitlfold advantag^m of a low fxwt of mokM. 
thtj txuto and ruphilty (tf tjprration. pftfoct detail* u> all ornanmntiU dtwlgmi d«tvKiiy 
anc! Inenmwwi «trcmgth of iijo mnicmu*, tmrfwt ourlnK of the work without atMantkm 
ami thn oawy nunoval of tin' mohU imgarcUtswi of any undorcutUna the ilntUan «iay have, 
1P2 pagOM. Fully iilu^iratixl Fdoo $$.0O 


ORNAMENTAL CONCRETE WITHOUT MOLDS. By A, A. lUmmoM. 

The nrocew for r^aK omamimlal without m«^ hm loBf he« hiM m a 

•ocmt, and now* for tha flril t|mo, Uda psrm^ In ^ piiWlo, ft# fedok 
mvc^ljR tUo ftocret and k the only book publtihod which intplaimi a simple, orae&wi 
method wbomby the oonomto workt^r h emabW. by employing w«k«J and tnotal tmn* 
plale# of dlfToront d©»l«n«. to^ rnold or mmlri la exmemto any (‘omtoo, AfohIvoU, 
Qolumn, Padftfital. Bmh Cap Um or Flnr In a luonoHade f^inu«'»rfght tipcm the ioh, 
Thoio may be molded in utUti or btocka, and Umn built up tt> »uit tha apedllc^tion# 
demanded. Thii work i« ruUy Uiuatratod, with deudlud odamvirMpi. Frloa . $$.00 
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POPULAR HANDBOOK FOR CEMENT AND CONCRETE USERS Bv 

Mrmn IL Limm, ^ 


Thi^ author has brought ^ethor in this work all the sahent matter of mterest to 
\mf of eoucroto and its many divorsifled products. The matter is pSSed in 
logical and Hystoinatic order, clearly written, fully illustrated and free from involved 
inalhomatica. kvorything of value the concrete user is given, including kinds of 
inont iMuployixl In coriKti ucuon concrete architecture, inspection and tSmgTwat^- 
pi oothiK coloi iiig and painting, rules, tables, working and cost data The book com- 
prl«t«i thlrty-thriHi chapters 4d0 pages, 126 illustrations Price $8 00 


DICTIONAKIES 


STANDARD ELECTRICAL DICTIONARY. By T. O'Conor Sloane 

An Indispenmbl© work to all interested in electrical science. Suitable ahko for the 
student and prohwlonal |A practical handbook of reference coniai''ir,^ dc (Inn ions of 
alxiut tilstinct words, terms and phrases The definitions are tei -e and concise 
and Indude twery term used in electrical science Recently issued An entirolv new 
idlfcion. HhouUi b(^ in the pobsasslon of all who desire to keep abreast with the progress 
of this bmndi of Kdence. Oonuilete, concise and con\cniciiL 790 pases 497 Ulus- 
tmtioas* New Revised and lilulargod Bdition Pneo '' $5.00 


DIESEL ENGINE 


DIESEL ENGINES: THEIR APPLICATION AND OPERATON— MARmE 
-LOCOMOTIVE— STATIONARY. By David L Joses 
T his la the book on the subject of Diesel Engines written purely from a practical 
Ki-juulpuliU, in hi'uplo language, to enable ihe operator and the student to grasp the 
prim li)Ii h of tills tv pe of mac lune and to brmg out the ad\ antages of this form of prime 
lUoviT in iw various fioldh of operation 

It should iHi found upon the desk of every power station operatmg engmeei and every 
.slUfh'Ut of in(H‘hanic,al engineering, as it coniams data that is mvaluable and is the 
only Amoriean book eontuinlng an illustrated chapter on the ^phcation of the Diesel 
ICiiglno r-o Kailw'aj hcrvico The Importance of the Diesel Engine cannot be over- 
tjKtmmUxl and t he progrcbsivc ongmocr will find it his duty to extend his knowledge into 
the Knglno field Among the chapters are The Diesel Engine — Elemoniary 

'rheruuKlynamloa— EU'inentcU > Principles— Gompaiativ c Elilciencies— Details of Con- 
struction -Spray Valves— Fuel Pumps, Governors, Fuel Systems— Valve Gears — 
starting ami Hoverrtlng Goars — Liibiic ating and Circulatmg Water Systems — Indica- 
Uir OardB and I'higlrie Testing— Operation of Diesel Engmes — Represontativ eTvpes of 
iCngintW' Uepnwoutative Typos of Engmes contmued — A 1000 Horse Power Sub- 
miirlno Dl(««Ji Knglno- I^l(‘sel Engmes for Railroad Seivnce — Diesel Electiic Drive for 
Sliiuifi-'-ProDortlcw of Lubricating and Euel Oils— Marino Rules for \e^ols Propelled 
by blwid OlliEEUjliies 505 pages 341 illustrations Pnee $5 00 

DIES— METAL WORK 


DEES* THEIR CONSTRUCTION AND USE FOR THE MODERN WORKING 
OF SHEET METALS. By J V Woodwokth 

A rawtt luicful book, and one 'Rhlch should be in the hands of aU engas^ in the wesis- 
worktnu of metals treating on the Designing, Consmictuig and Dse of Tools, Firtui^ 
and Devices, together with the manner in which ihev should be used m the Power 
|?S« for^i c&p lna rapid production of the reat 'aurty of shcemeM 
now In use It Is designed as a guide to the production of shect-metal part» at the 
XimuJrof cost w 1th the maximum of output The hardemng ^d of 

PreoH toole and the classes of work which may be produced to the best adv^tage ^ 
the use of dies In the power press are fully tr^ted Its o46 illustrations show dies^ 


practical that all metal-working memianip will be able to underst^d how to 
ooxurtruot uao them. 1 7 th Edition 426 pages, 646 illustrations Price 
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$4.00 
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DRY ( I.EANINCt 

FMCTICAL DRY CLEANER, SCO0RER km CfAEMENT BYEl. Uy 

Wlt,I4AM *l\ 

Till* 4t*it of thin \M»rk nn oif Ui»' i*r«^ It N ilto *^itn|iro 

No»i«iv0 iiuti n*iiiiiU’ii» nml u*\f Iwmk fitr ihons ninl 

fiiilv «m pinijf ioul riin«ifi«iioii juififiriifloo of «lrj 

rloituiitjl. «|MJt «i»t xUiin wot rUstuto^t. Iiiriuiliim iho of i*<iifit 

find oUit'P wtumioor fiihpkn olointoti f»hrk'» i*t*l lUoiim fon* 

*sklHi«, Ptti?#* H»d nini thuim fotiflot# olo^otioii «Hoioii i»o«l lik^fkiiu 

sitmw, fmt tiittl Piitmnm IuMm. riomilim «»»l hihh iiiHi hiiwiiMM jiiol 

gurnunitH, hkniohlim mui t«tniw m\%i ?ttt«w Iwitu «1imoloi4 itti*i il>»i»ii 

nUivt^* isitrmoni uimliMw at jimoiioiki oiioioMry for ilio »in 

dmttw timl itirmtml tl>i‘ir, uIh pim^, H IUuHtnui*»i»« IVHHt . , . M%,w 

DRAWING-SKETCHING PAPER 

LINBAR PERSPECTIVE SELF-TAUGHT, liy Hkrman T. V. Kmv.» 

Thiit work «iv<^ thr ttirory irml pmrtico of tinmr m tw**l 1« 

mui ottH’hiiiik'ftl timw !«>«)» iWMotm mh ihr» nimb *»f tk»' »nh^m% 

hy thofimolvm will a*hlo. h> tho um of fUo iiwtrm'Htitt iGvoo to tins* 

iubjts’i »iHl hj ii twuMi'k* puo iIk |tor«i«*ctho *i m* urmon*** 

mimti tjf fho I'oolt «oo<! {U» pUtto i?* o» Uto whH»i tho ripiho ii»ii 

fallows <m tho opposite pai t MO uj* in ftwlily rt^formi to 'riio timtMitiM* wi 
nuttlciontly ncaio to mHow tho work clot^rly mul mv pirtinty ’fiwo tn 

H m'Jf-rxplatuvtrtrv < Jj^n w hli^h iiifortimtioti for ttio Unmiuitk 

ufKlornt^HuUttHT of (»«‘« MP*^ fivo oHhH iiUmo i« wortk iimny mpv tfw prttH< or 

th«l>tH)U. Jid UovlMnt uuil oolafgtul I'klttloH. iS.fKI 

PRACTICAL PERSPECTIVE. By Utnuum niul Cm.rm. 

ikowK Jwt how to iHidto ttU klotN of timwioifii ht th*» m\f pmclliml pur* 

ipwtivo IwtnotrUs Mstkoi* inoryfhlim pkdfi mo timt itoy owhwitir* rjtn omlNUl^iKl 
m «k©U*h Of timwhif? to tlilM wwy. imho in tlio flmwioiir rmioc lyici titintaikiai in ihn 

niiop* C'oiUiUti*! pmctit'tU o^^iunpl*^ of lhHoum rkwrM of work, ^tli KdUkoi fl.CICI 

SELF-TAUGHT MECHANICAL DRAWING AND ELEMENTARY MACHINE 
DESIGN. !ty P. L. J-^viai "nt. \\ i', , Dmiimmuu with fuliiilbrii by KittE 

Ohmo, anaocititc oihlor of ’’MnihnoTV ** 

Thin ii a $>mcttfkl t>« ktoftitoiifiil f^mwiti# ami Marhiiio f'loidifit. nntnpflitini 

tho flrnt jH-luripiiw of noomoirfc amt mm^haiiM ilmwiim. wtirknttop ttmihoiuiAtk^. 
rm'fhiviiU'M. KUinnrtu of iimu^iialn ami thn ealfitlatiofoi amt of tuaftmo'* tii«tatlN 

Tho atithor'n aim kto* to atlapt ihiit tnmtiim to fclrn twptiriMnrntM «f tio* pra* tk*al 
nwslmiiio and young dmftwiimn and to prt'm’nt tht> omttt^r in tkn »‘ii»ur <%fid tonrlMo a 
mantmr an iHvtMiliU* To nnn’t iho drinamln <»f tUin of «>iodt'fiu, pou tu ait thn 
bnpoJiant Wnniontn of niii<*ld»o dt^tito liavo IwHm dimli with and in nddttum 
formulioi havo oxplaimxl a»«l thoolomonun <»f nint>notmni> in ii»o (oatno'f 

hont ftuiUMil to tho lUHH.in of tho priwttrai man *rtio iH»»k i< itno 4 J (iiatuom. 

and In arratmloK tlu' ntatortak m»H'hanJrai drawing, punt ami ftiinplo. iimi lakim 
up fimt, sw a thopoimh nmiomtatuHna of tho nrlndpU'M nt ropr»w«*uiim< fm iUiattfit 

tlio ftzrtlmr nimly of imThaniral injhj*'<’tu. Thin N fotlowotl i>y iij»» nmthomatirw nm«- 
•ary for thn ftoluit<)n of tho proldonw* in manhino rlonign whlrh pi'^iintiiKid tatw* arid 
a practloat ipttvKluc-iion to thtHmnti’al rnorhanicit unri Urn ntrj’Okth of matirlai#i Ths 
intfiou« #lom«sntii ©n taring into mmdiinw Mtmh an mma. gnaw. in>forknt*wlini^iM* 

mm pujiays, iKilti. ie»wa. con$»linK!i cit»Hd»rw almfrina and fiy-whwhi* hav# hmt% 
Ifmtad In »mh a way m to nmkn iHMwifdo itio turn of iha work iia a i^xk-tKiok Ar a 
oonrinuoui nourw of iiudy. pagoi, »:i7 ^waytnipi. Prioa « « . < ii»hO 

A SriW SKETCHING PAPER. 

A nrw zipodany nilad papor to onablo you to make akatchmi or drawtnga in Unisi#lrio 
pompocuvo without any ngnring or Ataiilikg It la ttairtg umKi for ahop d«*tailii m wdl 
m for aam^tnbly drawinga. a» it inakoa om «kou»h do tho work tjf throa ami no workHia^ 
can hdp Juat what ia wantod. Pada of 40 ahoota, icKdioiii^ 40 mnU* 
of 40 iihcota, i>xf2 InchoK. 75 conU; 40ahoou, laxlh. Rite «*»«•« §i«50 



CATALOGUE OF GOOD, PRACTICAL BOOK S 
ELECTRICITY 


ARITHMETIC Of ELECTRICITY. By Prof. T. O’Conoh Sloaj® 

hy mm or prat^tical proMcn.^ wiui auaii- i . ■> . of ?ch one^This^S^ 
amon^ tho moat rst mi publ-.li.'d oa ihe science of electricity covenni 
tm U iUm this inat.h<patics of olwtriclty in a manner that will attrS S attenSol 
of timao who aro not familiar with algebraical formulas 22nd Edi^n! 1 % 

* ™ * $1.50 

COMMOTATOE CONSTRUCTION. By Wm Baxtee, Jr. 

Tlif huHlneiiH tnid of any dynamo or motor of the direct current tvpo i-? the oommntator 
ThiH iHHik liiUi the dos gnlng. building, and maintenance ol co-nniir?ioi- ^how^ 
turn Ui U^miUmUm and how to remedy them; everyone A'thoh'-c^ wicn d namos 
n«Kid« tWu. StU fitlltiou 35 centj 


DYNAMO BtHLDING FOR AMATEURS, OR HOW TO CONSTRUCT A 

FlFTf-WATT DYNAMO. By AiOTUii J. Weed, Member of N. Y, Electrical 
Hociciy. 

A priM'tJcal t rtmtiRO Rhowing in detail the construction of a small dvnamo or moior rhe 
eriHii' machltu^ work of which can bodonoon a small foot lathe Dirncii-ior ed woiking 
dmwingR are givmi for each plwe of machine work, and each oneiauon I'y clcailv 
dtwrlhiHl. Thin numhlne, when used as a dynamo, has an output of fifty watts, when 
«Ho<l jtH a tnoUir it will drive a small drill press or lathe It can be used to drive a 
pH'wing miwhlne on any and all ordinary work TV book i- lU: 'u \ mo •’(, ■' 

than Hlxty original engravintts showing the actual co -i-m ue' o* d '■ rm ihp - 
Among the (onbuts uie dhipters on. 1 Mf^-U.r’ I) 1 o no > c(‘ Ibc'n g 

HocIh. ih KI« 111 Ihmching l Bearings 6 OOTiniaio. r» Lh !l \ 7 n'”'-'! 

Iloltiors, 8 (’oniu^'tlon (kiaid 9 Armature Shaft 10 Armature. 11, Armature 
Winding. 12 Field Winding 13. Oortnecting and Starting. Price, cloth, $1.00 


ELECTiaC BELTS* By M. B. Sleeper 

A comsdato treatise for the practical worker m m«.talliTi£r oponating, ?nd tcstine 
hidl dmdw, burglar lUarms, thermostats, and oihin appurauis used ^iih clcffic 
imil«. Both the (dodrldan and the experimenicr will find ju I'lis book new niateridl 
which is tmmlial in tlicir work. Tools, bcll-s binonos, uniHiial cncuir* burg'ar 
alarms, annunciators, systems, thermostats, crcuu breake*'3 i mo alaims and ouer 
apparatus «>«hI in bell clrcult/b aio di'^cribcd iron ilic •'randpom's of tacir anpliia- 
tkm, construction, and repair The dciniled msrrucr Dns for buiKlmg iho appciraius 
will appeal to Uic OMJccunontor paiiicuUrh The piaciical wtwkoT will find ihc 
Chapters on Whiug Chdculattm of WTic and Maguei Windings, Upkeep of 
Hystoms and tho Location of ruulis of ihe grcaiosi value in their work 321 papes 
IniUy lUuitrated* Brice . , . * , 75 cents 


HOUSE WISING. By Thomas W. Foppb. 

Thli work di^scrilicfl and Illustrates the actual installation of Electric LightWirang, 
tlm rnanm^r in which the work should bo done, and the method of doing it The book 
can in' conveniently (Hxrdod In the pocket It is intended for the Electncian Helps, 

' and Appreiula'. It solvt« all Wiring Problems and contains nothing that) conflicts 
witli I ho riilingH of the National Board of Fire Undciwiiters It gives just the mfomid- 
tlon mw'ntlal to the Successful king of a Bmlaing Among the subjects treaty are 
Panel Boards Switches Plug Receptacles Brackets Ceilmg 
The Metei (k)imecclons The Feed The steel Armored Cable 

SyHtcni The Flexible Steel Conduit System Ihe Ridig Oondmt System A digest 
of the National Board of Fire X'nderwritcrs' iiRes relating to metallic vvii-mg systems 
Various switching arrangements explained and diaCTami^d ^be easiest method or 
tearing the Thrt'O- and Four-way circuits explained The groundi^ of an rnetaUic 
wiring systema and the reiison for doing so shoivn and explained The insul^ion of 
the parts Of latnp fixtures and the rcd.&on for the same described and illurtratcd 

I 6 O lUustralions Flexible cloUi 

Frico jpi.uu 
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ELECTRICIANS’ HANDY BOOK. Hy I’fof. T. U t'.isuH 

Thfn work for Iho ok’**!? Unw who Im** fo Hiitijb’i i?o Tli*i 

oniin Ill'll! tif I Im tHrUv inruvortHl wtihiw ll*« itw'* trmlmi 

ijHv *i*hi’ 'I'uisiiY of llu* Fym'ni iuitl I’lrroh Kh'i lr*M 'hos»ii«ir^ l*ri»Hary 

HtontKO ihiuoriw* <.• Iifi ttlitn .mil \ tlll/iflnn iif ili*uir 

AiOtifcUtro XSliuhitjr l>»i m cvm um! MiiUir Utnn miom, 

Omwtioii of tito (Vniml ,si itinn lthirlhiHlii*i 

m f^lirirtr Light, mwi IHmvt sill'll M mi', vn mul 

l.•Igilthlg, Mli'lirk N! I't*. l‘bi»t*nii<'*ri Mi’iwn Tol 0 |ih<wij% UHL 

Wli'ing fnr-l‘i if Im-' l*!h»oirh* llmtiog, 'r**h‘grti|ihy* 014 ^ U ooiiigliji tin 

UHoit^ thiinv. oM'r\thhi.f Ik tn tiio It. uwiim yon jiuit whsi yoii wniil m 

know nlKuii ohutrkltv h in ttm wfniwlurfj work tHifflLlirtl iw thn utilijm 

sIk rhitpuw ikKH’iigriiviiigH. N*'w 5lii hiUthin, Uin NhI uml Lnlaw^l rHu^ §4.00 

ELECTRIC TOY MAKING, DYNAMO imDING, AND ELECTRIC MOTOR 
CONSTRUCTION. By Vmt. T. inurntm Huiank. 

THi« work of tho tiinkftig »t hotwi of Hivtrlnifcl inyn, Htmtrifiil »p|*Aniiu«. oiotori. 
^ymfcttuwi ntui hiNlnmtrni^ in gi'ni’mt. 'uui U tim^tmi m Mm wiCtilh n%i*li of 
yotthg niKi ohi tint of gonutntt ttiul ujintoI Hwtritmi nppliaiirt^ Tlir 

w c«tp(H*liiJliy lioNigTii'il fm mtiutourN uiitl :^oimg folloi. 

Thoiwamlg of om loung t>iv«plo ;»** <IhII> mitt ImHty rngint*’*! in timking 

Ht^tjrinU u>,v« iiml of vurimw khuU Tho prontmi work i» jti*t wtuo i« wa«i- 

«l to«ivr Uir nuich iohkUhI lrift)rm!i.thm in u. plaiiL iirurtlml mwiO«»r. with lituAtuiilonjii 
to mHKO(»ii«y thiMart>inK “Of of tho wiuK «:l»l Ltlition, ;.*5I tiggiw. I Im U liwimihinii, 
IMool . , tl.flO 


ELECTRIC WmiNO,lDIAORAMS AND SWITCHBOARDS. By 

ilAEttl^OK. 

A Uionnighiy prm rloal tnsiUHorovorlng (IiomuIjJim t of Wiritm to till H<* timfirhns# 

Inoioding oxpruiuultmx mul <Ioutuon»» whi« It nro ihor»wighly oxphrh. mitl gronii> wmiitify 

Uio nuhjivt IViu'fiml ovorj <lnv prohlomw in whiog nw miii Uir 

<)f obtamlttg IriftrUtgonJ. ra-.o*tN tiourly Hmwn. only aritlirnoUo im tnwH. iMioLn Siw 

Ur givorii ' ' ‘ ■“ * “ ‘ ‘ ‘ " ** - ‘ * 

currontH. 

variouM u. .. . ,, , 

ftv«Hlor« ftiul brunt hiH. thojr trt utntrrit. m ti |«irf of a wiring iiiuti mnt t4ti# 
mnnt in houw wlrii^g v\v n l> Uluftf rut ihI sotno Hinpto {pnm ntwiul. tmihig uro 
in njumsafoii with thf wltltig Ntokiing tuitl romhilt. work arogiwi rmwit nwinkfi^ 
tjon: fcmt gwlu liiHturilx un' jiUv m^uni, iuilltj up amt liitwimuH, wtinwittg 

thn puriKwR' thoy wn v»% for oontoH tion with tJtw HmiiM. iwwS Hi mHuiiI uinl r«imti«stin3 
wwmtt niuThhitw. Tho wimplo tnimiiilow of Kwiuhixwirti ronttirninion tho tlwvHoif 
of tho uwiuhbowrd, tho ronnirtlonn of Uio various hwtntmimu. Uirluaictg tna 
llflhtnlna amwt<?r. aro ai>«> t»hi{»4 forth. 

Alt^maung rummi wiring W with imptmmtioni of tho iH>wof ftirUtr <H>nfHtfu »4 

OBkiUnff for vurloiw Kljfton of wiro anti u Kitopht way t>f oitiu^ining too kIaiw ft>r t<iogu«..iitwi 4 o. 
tw^phi^ and timwsphioio rin;uU4. Thi^ in tho only oompinbo work iwiwoii nhtiwirii 
ana yon what you whotihl know about dlwl arid alt^iayni etiwuil wlrlfig. fl 

A mtdy rt'ftwncr. ;i'hc» work In from advanwi U'rhnioaiUKwi muI 
arithmotlo Iming uawl thnuighoiiL lit ji in o\ory nwiK'ta a hantiy. wHI written * 

" mMui. mitrftoww, 

1 37 


ixwtmGUvo. cotnnrt'Uonwivi^ voiumo m mirim f«** thw wtrornan. mitraoww. 

cr taexjtHalifcn. 3rtl cMllikm, mvimni m4 mtnm ‘ ^ 




onluiKtxi. 3 tft pttffoa 




SXPEmMENTAL HIGH fREOTOHCY APPAEAOTS — HOW TO MAHE 

AND USB IT, By TnoMAi mANWt 


a iuppl«mont u> tho sama anf ^ 

me only i« mveml in ilit# _ _ 

MM coU* giving lip w an otghuwm-ln^*!! aimrk Tlie book emUilm val«Abl<* in- 
fonDation fbr t4ia phyakw or tho manual training teactnr who Ut m tlw tookout for 
projot^ Ibr hl« Iwa to build cwp agpiiHmoat with. Tho appamuia ia 
idmplo. choap and porfwtly aafk. and with It wimo tjvly atafUlng axpiwlitJkita may tm 


iLadMateriadJh 0 to..ato. mpum, lEuatmtod, Trico ^ , §0 aama 
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electricity SIMFLIFIEL. By Prof. T. O’Conok Sloane 

ohjcrt i%t “ BimplifltHr’ Is to make the subject as plain as possible and 

to Hhow lUiiM the nuxitu'O ooncept-ioii of electricity is, to show how two plates oi 
iiiirrnnit luetal. Imniewd In add, can bond a message aroimd the globe, to explain 
how lb Inmdie of copper wiie rotated by a steam engine can be the agent in hghtmg 
<mr Hi riHdH, to tdl what the volt, ohm and ampere are, and what high and low tension 
mean, and Ui answer the questionH that perpetually arise in the mind m this age of 
dH’tridti, loth UevlstHl Edition 218 pages. Illustrated Price . $1.50 


BVERYBOUrS ELECTRICAL HANDBOOK. 

Kleetricmib 


By Edwaeo J. Voli:, Practical 


Anyone with the ai<l of this book can do almost any of the small electrical jobs about 
iht‘ home Kterythlng Is written In plain lan^age It t^lls bow to wbnt to 
nm ami (*ver.v move until this work is completed In v .n i -r d ((' 

it UdlH whert^ to lo<*aU^ the trouble and how to repair it Y< b. . • ' b ■ ’ ii.b - 

mi fnmx an^ other book you have ever read Should bi ■ ■ v ... 
tHlithm. Pocket 135 pages. 78 Illustrations Pnee . . $1.00 

HIGH FREQUENCY APPARATUS, ITS CONSTRUCTION AND PRACTICAL 

application. By Thomas Stanley Cuetis 

Tho mo«fc tstmiprohonslvo and thorough work on tins interesting subject ever produced 
4'hc lamk is ctiicnl hilly pra( tii al in Its treatment and it constitutes an accurate record 
of the W'HtMin Ims of It-s aiithoi over a. pertoo ot - i : J vi a- ^ mi iti - w . -m ‘ do/i 'is 
of eoilH w^ rc built and eM>erlmeiued wit ' c "oi v - bi -'i. oi\ -.U i. o ' \ oa u 
'Clin fiPHti two diaoiers toll tho t r m i.' vie '<1 I .t li 1 ii. • i(ti ^ 
iuJpw.t IH »1 ttVlt IH UMP i for. and how U Is pioducpd The s^ond section, compnsme 
f»m (iVull Uio pnnuDios of the transformer, condenser, spark 

.U-uoUoi oTthoioTlcvh‘os^Iw"applh5^t^^^ ttodl^io^co-.^ 

Sf ’irnms 2ftt®aa to 5so up^ the stage in spectacular productions The 
Of ai>pariuus oi iamu prices of the parts and materials required for the 

cl.).dnK if S?2cfto^ “induded with a view to expeditmg the 

con«tmcih.n of the apparaw includes much new matter 

STANDARD ELECTRICAL DICTIONARY. By T. O’Conoe Sloasb. ■ 

aiwMf J' sS’srH? 

IgSuTS s.ssft’Sfa d5sssa~fts 

ami explain in a more popular way bynonyms are aiso ^ ^ 

words and phnwtw ai*© , A thislndex^ontams all synonyms, and as all phrases 

ifct the end of the volume, Index lace 

lire Indexed In every Xt is difficult to decide how far a book of 

in Ihojiody of the tom and to whit extent it may assm^e 

thi« charaetor Is to keep the dictionary; lorm.auu ^^rded are needec.. 


17 



CATALOGUE OF GOODi PBACTICAL BOOKS 


HOWTO BECOME A StlCCESSFBL liECTEICIAlPI. lU Vtul T, UiuMm 

Hmuni*:;. 

Kvm ^'imm nmn inlut f« fwimm n n'^n4 IhN 

U III '4»itilt’ liuwuMi’ till* fiml in i* « }«^ «ri« tjin. 

Tiir i^tutlii^ tti lit» fnilmitfHl, fitnihtMlni of work tUhi tif oi^^niiioii Hi«^ n oulf»nnnii, 
t»f On^ nuiTiuwfiii olm'irirtnn urn |h»Ihi*h| iuit luiil ftilH I’Xjilrtiimli lM* r> mujou i jj, 
gilliHC wUt timi thin fin nwillniil ’Sfniijjiiojf «lonn lo inoin wotiia on rkrlrirliy 

fllUrtlnr In^ftirn Mtnvnw null ^rnum in* il 

«Ja«nii«iHl fit I tin v«try uiitistfin i»i iiiimninniM lo nwt ntwl Iwwikw *h«i fm 

Iwsyotifi Un^lr Naik f*»»rvt^ m ihn wimiirimg link i«rinr**fnt itii* 

rmlintnifitK tnnidtit In iN»’ jmniln nmi tl»n rnnl wimljt of rN^irlmi li n 

Mtiniif from rmnr to tovnr, nnn HnlMitl t'ollHoii. |Mi*f IspiwI iiiu** 

l*tim . . H il.SO 

STOlAOl BATTEIIES SIMPtIFIED. Hr Vumm W IHuA. M H A K. 

4 on utonom IniHon* o|Wiitjntc i*Hnri|*lo«, m|inirw mnl aniitlinilwtu. 

Tlw srr«»nily inirniwiini nintliuition of «iomi*o initinriw in niiMitin • ukm 

miTlmnli’iil woik lum n »lntttinnl for n Iwwik Hini will t « M*ni|rf tiiN 

mmnlrfrly iinti o'oini^tu’h, 'rhi« M ilm nn^f lliorinmN ntni fUitooMi itm Hf^allswo 
ffvnr pnlilfiNluHt on thi^* wnhj»**'t. It M wriiii'n lit onullv ninlorMinotl^nin non 
langungn m» thni iinvono nmv iii t ho h#o*lr jiHminW t»f tinliory mnlon m 

wrll m tholr iiritrUrnl iinln^iho HnnliniUon« \U mol niwiilno miititnohliwi 

nm? ^Uinw hiif tnrh*#, Kvor> itnloinohMn f»i»nlnnnn iltmior or anh^nimn Mlioiiht limn ^ 
Itmni of nininionnoM* nml roimtr of lm|«»rtnnl nfonmiit-** of itm isiotor 

rtir ‘rhln Iwnik noi t*nb IoiIm i*ow to rhiimo, inr*^ fw »nit rol»ni|il wtormiti* 

Inn onilliu^^ nil tho linlMwirlil n«i^ l4'fir« liow il»n^ run rur** 

lotnimoUvon nmt fntiiirj inn k** Uol nn »»n»h on oj<iit^i»r dm itnoorlmit fnionlon^ IHov 
piirfortn in mnniiio inn lunsi#. iwtiniiHl lltthtiim nhoiiM t olw^^ xMtoh iont «iMniy| myiOoMio, 

mnrttto miiiliritlloiif** olr, 1*hi« IhwiH loll* how iht v nr«’ n**'*! m ct'Oirnl •ooion »(An«niy 
uttrt^lnk tor Minriltm ntitotnohllo niolom mni in Innitltni Karry orurtnuf uno 

of tlto iniHh^rn Hlortnto hnttor> in ontlint^l in un# itmim*. *J4h Kulh ilio*' 

tr»t4Hl. Priro . • , , . , , . . . . §8*00 

WmiNG A HOUSE. Ily IffiHtiEiiT Pturr. 

Hlttiwn a imtiw lUmniy hnlH: lotlsi it«w Ut wtiiri ftimtit wIHum it. wlirw t« lioiiin whni. 
wiro Uj tiiio. liow in mn it m^nmUnis to iiwnritinn^ ruio». in fm*i iimt tim Initiriniifitin 
niwi. IHnHnion*t npph* ♦Hinnli>* to n Wo hitvo |tn*t k*isnotl mt ontiiritt'«l 

♦4iHon of llti** i»<n'i‘liir wiirk. wiiirh hiiKi tu’on hfointhl ti|i to tinto. Tito m.nw Irt^t* 
mma of tho Hohjint tdiU u In niMiinnuMu^t h\ nintnUoH^\ r«>mblno«i ^ith u r%irm*t 
nimintiilion of iiip i. from tiio »trtmltH>lnt i»f nniiiillnnoo witii tho Umlorwriior'i* 

OtKlo, mui whk’li oloim’tiiiri/tKi iho tmrllor ihHUoio* of liw hoolt ttilhomt to Tiio 
wlHtiis «ivim in on tho tt^iiuy thu wntt iitn*t*n4»« mm%mn Inmii. #nm m tnmh 
thn mnminnt m witn i lio oM Mxtixm t uniiio % iwUm nhtmtmi l»nit* of finitor Tho 

modoni turnt^Um ninmom micMi ).vmi) of Imn i*tmnml trio wiioio olmutr t»f 

olmiiHc* wirinif of liio Ismi'o nml fiifu»r> iin»l thin Uoi»k not only u,iU of tn*, wlrinsf for no 
IfwmUnt Ion. bnt kNi ^!yi^ mmw »in-!<wl«to mistKrwf ion-* tm i iw i*nh|o*ni* of mi|rry<m 
of oUMjimlhrM mi4 littingi*, loriitkin of liitnn« mni wH'koi** with tniniy ormnifnt 
Wnt«* for ilm ititmkton of kmfiw am! pltin wic’koyi m m Uio tmn nwtilw. Htwtiii i^ih 
tJbn wlikiti luti Ijntm mttitay wim* and wy munfi , 00 t«ata 


ELECTROPLATING 


THB MODERN ELICTROPLATER. By Kknnkth M. Cmi«iWHAi.u 

Thfti 1* ocw of the moit complewi mA nnwtii'Rl Jmok* on nlRrimijUtiiis nnrt nIIM 
piPOOeeefM thftt hiM* puhlMht^ rm n text for tlw wttitt.^nt or pn.ftMit|iiiinU nhicef. 

w«l d«l«ll* <if .'l«'ir.ntlftiti.K in n .wlen 

yet eompiete isnnner. It ntnrte itt tho tH«iiinlntf itml elvo* nn ■Ui'mi'nierv luiilinn 
of ideotmty a«tl chemtatry n* n>lni<<« t« tilatiny, ihon mMXlpn* »hi>it l«ymii en.i 
eonipmcnt »«nl |tW<w nil the nwoeimry Informwlun tn tli> fellaiilp »ntl t>f..rti«t,|,, pUvm*- 
prattaK In a n»Ki«m pommen^ nmnnw Knll Inutmi-tlotw am iriten fur tin* pn.i«m. 
tion Mill niii'-hInR trf the work und formuleo end rotaBloM) dliwcilonK »n. mfitmwt for 
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indUhtiy* It in wriUtui in language with special reference to the needs of the 
praotieui platc^ atui in(U4il firuHlior, and gives hiuidreds of tested formula? fnr c^iri 
lioiiH, many of whii*h horetoforo boon considered trade secrets It is the master 
tnualHo ou oliHdro-plaiitig, galvanizing, metal coloiing, lacquering and iectroSuml 
and mH^rHimry dinall of the present advanced state of the art in its evervdavSif: 

The Interest of most leadci. v.II doubtless cciiterTn The mam of the 

volnmt' tile ijiui tual ])an i\hKh pioscni', the mdustir m all ns a-'pects from the 
(u iangriiionl <»1 cUm lu^pKding tMabli^hmenis to actual methods iibeci in the deposition 
^1' lu le ilut the platei finds a treasury of practice that ne may 
turn U> dlrwt nmmii in his business As a work of reference it is unapproacM bv 
any shniUir work in our language The forniulab alone are worth many times the 
tnmt of tuo Ixiok to anyone interested in plating and other metal fimshmg methods 
um pagt^. 1H5 illustrations. Price ... . . . $7,60 


FUEL 


COMBUSTION OF COAL AND THE PREVENTION OF SMOKE. By Wm. 
M. Bahk. 

Tills iHicik h.iN Is'cii lire’.) ircd .Mih spoci.il lofcroaco lo the Rcrualio i of heat by the 
CoinbiiKi.on uf ilav* (unu’iou futU found in the I nu'd bLaits and (hal" particularly 
with «h« ( tuK'UioiK * to the eionouiu .muI m*olvihS', comb J" non orbitummous 

Ctmls in '-t.uleiii' * Mid l-oiomoiue ‘^loam Boiliis 

*rho pn^entatlon (if tiiis important subject is systematic and progressive The ar- 
raugmuimt of tlie tiook Is in a mrlcs of practical questions to which are appended 
twkninito anMWcirs, whl(‘h dciscribo in language, free from techmcahties, the several 
priM nsstiri Involvi'ti In tlie furnace combustion of American fueli> ii clearly states the 
mild r('<iuislUv^ foi porftK l combUbiioii and points out the best methods for furnace 
construction foi obUiluing th(‘ gicaiest quantity of heat from any gi\en quality of 
coal ICditiou, JN early SoO pages, fully illustrated Price $1 50 


GAS AND OIL ENGINES 

THE GASOLINE ENGINE ON THE FARM: ITS OPERATION, REPAIR 
AND USES. By Xkno W. Putnam. 

This is a pnu'tical trt^atlso on the Gasoline and Kerosene Engine intended for the man 
who wants to know just how to manage his engine and how to applj it to all kmds of 
farm work to the best ^vantage ^ ^ 

This book aiiouuds with hints and helps foi tho farm and suggestions for the home 
and hounowlfe. There is so much of value in this book that u is impossible to ade- 
(lumi'ly diwt ilbo It in such small space Suiilcc to sav that it is the land of a book 
every fartnor will anpicda'e aud e\ei v faun homo ought to ha\e Includes selecting 
llio nio'it Miiit.'ihh' ("'gim for farm work us mosi convement and efiQcient mstallation, 
with chapters on tronoU'*, their Knicdic." eiJid hoiv to a\oid them The care and 
itianagemimt of tin I'ann tradoi in plO'Mrg ha’i owing, har\ostmg and road grading 
04 0 fully < ovoK'd. also plain dlreclloiL‘s ai(‘ given for handbng the tractor on the road 
Hrxvlal atlentlon is given to rchc\lng farm lile of its drudgery by applying power to 
the rlNagrceahle snuiU tasks which must otherwise be done by hanci Many tiomfi- 
nuulo rorUrlMiuci>s for cutting wood, supplying kitchen, garden and barn with wate^ 
loiullng hull ling an<l unloading hay. delivering giam to the bins or the feed trou^ 
tiro Includrd: uIho full directions for maldng the cnpmc milk the cows churn wasb. 
iwwp tbs bouse and clean the windows etc \cry Mlv with 

wor&lg parts and cuts showing Siatlonarv Foil able and Tractor Engmes domg all 
kffi m farm woik All money-making farms utilize power Learn how tej ut^^e 
powof by reading tho pages of this book It is an aid lo the lesiilt getter im^u^le 
Si tho up-to-date farmer; student, blacksmith implement dealer and, m fact, all who 
tm apply pracileal knowledge of stationary gasoline engines or gas tractors to advam 


can apply pracileal la...,. — 

iagt f>S0 pages Ncaily 180 engravings Price 
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$3.00 
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GASOI.INE ENGINES; THEIR OPERATION, USE AND CARE, Hy !ir*rr 

Vkiiuii.i.. 

Hi»’ * ♦UMfiln*’ I' nytlu**' !*« IH u» Um»i how 

(0 loHthll l( h**«i tomliN'i H how lit ipto h juoi Iimm !«» r* irnyhh "» « lu 

IhlymlHl for OwiiyiN, Upofiiruri^ uml I min uf ini'aifhHy Motors t*f sih Kiy«i« "Mils 
work fhli> HOti MhiHf liihis ih»» \* 0 iytji« of i * 11 ^ 4*1100 hijfchoTH ti 4 «s«| hi 

KItilor IhmiN, Motor \ ohhio»«t fitol r*htthitiiw% wmk 'Hio *fVow4»ri*»s nmj 

on* ihwtilMHh whh f‘|}4|ho»’*4 *ni iiohfhht, fool, liihrunihhi t4|*«mik»ii mni 
imtiliio itohhkwK utfooHoo itivon 10 tNo»*aro oiwOlott ^ 0*1 r« p^iir of inouim 

with hhiM M 0 «l sogm^iMoos on omorgotOH ro|o»ifs mul timk>Miif*4 \ cohijifoi^ 

of irniiw lOhl i»o iilphHtM'eiiHoH iirmhM*^! mhlr of Hnmhlm ih«fir 

ushutkt-oiiw form oh»««i i>hhhihio <ihit otthioo foiiiurm of thl« \*%rly i«%rry 

Ihot.tt '0*00 to tho liook Im oiightiil, hiiAliig Hooh oonfo iho Biithar K%f»rv fsiigr ft 
foU of hifi'ii sj iott! i.ihto % iHMtk wrhh h > 10 * rmiiioi hffoni to wiUhiiH Jihuhgfm 
liitU oi.'wlothtgmUhgw IVlPi) , , , , , 911,00 

G4S ENGHfE COHSTEUCTION. 01 EOW TO 10EJD A EAtf^ROESi- 
FOWIE GAS ERGIHE. By VAmnuu mul Wsi^ii 

A hnu'itfhl of hih imgoti iki* fluwji’ kfiil prlhi*h4«w of ihi* urUon of 

(ihu Khghit'j^ of i-iiHtihA fMw*** hhil tho ami iHim»trm*tlon nr <1 h«lf liiOr*4»»$mwof 

i*m kngiuo. with ilithhlmtiooN of ihi^ wtirk to mnwii oroiin>»« imi thor with thy 
niohiMl vuirlifhg liniwiogN, givhm rh'orh tho ihUw of tho lioiinH iiotatk for ilo^ «u*«loi«s, 
iii*» Si iiniiiilt hutNili kiui fimi thiuomitfMtr hortmtiir i**»oh tr« ntn of ihn 

inort’ fn»m tin ^t'tmlpoiot of {immico tloiij ilmt of Urn prioriplrw of o|K«mtiiMl 

of <»*o» I'Oighn H ,‘ 0 ( 1 « U'(Ot\ iimi uml thoit th»^ m ioiil Hioatniriioii of ^ 

lmif«hi»f«<o|wiwor otmhm U litkiht tip «fop by Ntop, MumioM hi iiot^ii ihp m^khig of thu 
CiM Khglhh. ihl Ktliiioh 4i«l Prioo . . . . , , , , . , §0.00 

HOW TO ira AHD mSTALL GASDIIHE EHOIWEa By V. Vim Vvun. 

Ewiif»d mii ^hlAfgml t^llflnh Junti liwiitHt Tho of itiiii HtUr Uwik Nl^fiirftliill 

w pockht Ifhitrhrttif for tlm bi^gihiior, itio lht*iy itiwri who hsiy« oo oh«im> for olonAtirw nr 
prbl^t, buL who tlmw rioL Imvo Om timo or hirUimtlon for w tfVohirM tutuk Imu Plmt4y 
If) tbormigbiv hii{{htwf4imt how to liiirbih nml c<vf»' ftir hi'* own tpinbm, 

Tbii Jihtox rofori* to iw'H trtmhhh rohtofiy, iiml »tih|*trt IMtirt » iisiMi 

rofoffuoh tt» ilml tho jn^tiio^ly wthl proviwitioit f<»r in»h»»h<K. rt,iu$ to mi 

<ext>ert with U\* uwii migttih. Fnckot nlncv btficitiii. IMm « « §§ §mPi 


GEARING ANI> CAMS 


CHARGE GEAR DEVICES. Qy Omcak £. l‘caitiso. 

‘ A iw«»k for ovory t1rwfi«mwh wml nw^hmtlc intoitwtfnl In tli# haw* 

tk>n mol ttovolcHoomu of tho dovloi^ fur fwort chmigiw on thft mru^hlm^ miiilr- 

UuK ffuch ims^mnlNtti M) Urn nm^wMtry Infommtkifi tm thbt ttubic'ri un lAkim tip« 
wnttiyascM ohwwhltHl nrut oomH^ntmtiwI for tho \xm^ of mi«y mtm wlm hiEv» iioi ||mi 

tlm«) to no ibrohgb tho oimweE of irrolov&nt mitiKn* wHh whioh mioh a nahjohi m imh 
ally oncumiw'rtvt iwitl iw4oot mtch information am will ho uwftti u> tbmii. 
it «bow« juRt wltAt iiAM boon dotio« Imw In Imw tmm tionn, whon It waa doni^ and wIki 
gtd If It «nvcw Um« in himiltii m rowrdw rnitl ro-invotithig iOa htotm. ^ 


CMUaS, MTOOT JUNTO By Lora Routhhon* 

4 work «m vartoui form* of <twn* and tholr dwtilgti inoltHlIiMf lomfiil 

for laying o«t j&nd draftlmi typitml foniu* Umcwittii 1 . tiwylnn Out Vmvt st. 
OmftlfiNS G»m Ounjo. a Hwt Hltwpti Cam 4. fortltlvn Mtukm (’am A Imiahlftr 
Motion 0am, ft To© anti Uft Cam 7, umililo Ctmtaot ('‘ina H. < Vtlmlrh^wl Cam* 


§. Cam Bolt JO. Oi 

Kon^fwvtwAlble Oamak ta. 1 


Oati Enidm) Cmm, 
. Kavwmhla Cam. 


II, Cam for Mtuthrtmm i^olhmtff V4 

14. vai^tiia Motion, ^ la, liarttamk* 
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HYDRAULICS 


HYDRAULIC ENGINEERING. By Gardner D Hiscox 

A tr<‘ut4H0 tm th(' pmportloH, power, and resources of water fo , -m . r .ci .mc 

*1*^1 of strt^ins, the How of water in pipes or < ^ i > r-i ‘ ir. .-.u. so- 

of fulllim water, turbine and impact wator-wheels. We mr .■ ( , 1.',, 

catlim and iiii -lift puim)^ ^V ith iOO figures and diagram .. > 1 1 fe/ 

All who aw intrKLs-viU in waui-woikh development will flr * )r>o. . - 1 

H an eiitiiely piaulcdl troaiiMi upon a subject of present importance and 
cannot fail In la.xiir; a fai-ieathliig iniluoiico, and for this 

in the worloPK hliian ofeveiv oiiglncoi Among the sub 'i . 

iivdriiihfs PropiuliHot V\ uer. Mtasiucmcnt of the luuvv ut oueanib j^iow- 
uig lAjilt'i sufati Or-mots and Nozzles Flow of Water in Pipes, Siphons of Various 
Dams and (o<M.t Sunage Kiscrvoiis, City and Town Water Supply. Wells 
and Their Udnftutmm'nt, Air fafr Methods of Raising Water, Art^ian Wells 
lirtotkm of Arid UmrUts, Water Powoi WN i -WN p Pu-n - a i-l Pumpme 
Miuhmeiv Ktt Iproditliig Pumps, IHdiaulv Po' 1 li ‘ iiii-- on Hydrauhe 
MiniiH^ < aniN. On'tlgj's (Nindaits and Pipe l-iu-. Me r ■ livcuau’iC', Tidal and 
Sea Wave I’owt'i, etc d2t) pages Price . , . * . . $4 60 


ICE AND REFRIGERATION 


POCKETBOOK OFaREFRIGERATION AND ICE MAKING. By A. J. 

\\ AMUH-'fAflOK 

Thi** 18 ono of the latest and most comprehonsne lofeieuce books published on the 
nubJrK't of rcifpigeration and eold storage It explains the properties and refngeratmg 
cfTwt of the dilrcrent lUuds in use, the management wf u‘f' itora’ -'.l i*ocl.ii‘ti\ and the 
conKtructlon and insulation of cold rooms with their k « 'ued ni-c •*n' . fc*' different 

<Iegr(H'« of t old freering mlxturt's and non-freezmg bi *1 l - le n i v i ' 1 ui r-* of ci »ld rooms 
for all klmlfl of pro\i8iona cold storage chaiges fO’ a 'I (il goo]>. ki making 

and storage of iCO. data and memoranda for constant lefeieuce uy rcingerating engineers 
trith nearly one hundred tables coniairung \ aluablc r(.‘fc^encc^» 10 every fact and con- 
dltloa rtit|uinxi In the mstallmcni and opciaiion ol a K'fiigeratmg plant New 
ediUon Just publishod 210 pagob. 41 illustiauous. Puce .... $13«00 


INVENTIONS— PATENTS 


mVlNTORS’ MANUAL, HOW TO MAKE A PATENT PAY. 

This l« a bCM>k dt'Rigned as a guide to inventors in perfecting their inyentio^. taj*^ 
out tlwdr natcntJii and disposing of them It is not in any sense a intent Son^tor a 
< 'h'cular nor a Ibitcnt Broker’s Advertisement No advertisements of any description 
auimar In the work. It is a book containing a quarter of a centoy s epenence Qt ,a 
»uoco«iful invwxtor, together with notes based upon the experience of many other 
Inventors. 

AmonK the subjects treated in this work are How to Invent How to S^nire^ 
rtocKl Patent Valuo of Good Invention How to Exhibit an Invention J®ow to 
I ntoAwt^CVipltal. How to Estimate the Value of a Patent Value of Patent. 

Vahu! of Foreign Patents Value of Small Inventions Advice on Selling Pa^^ 
Advl(*e on the Ponnatlon of Stock Companies Advice on the Pornmtion of lindted 
IJahllTty Disposing of Old Patents Advice as to P^t 

A Advice ai to Selling Agents Forms of Assignments TacenSe andLOim* 

toSSS? ^5tate iTwS Oonoernln^atent Rights 1920 C^us of the United States by 
Counta of Over 10,000 Population Third revised edition 138 p^es Htusfa^^ 
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KNOTS 


EHOTS, SPLICES AND ROPE WORK. Uy A. Vi;u«i«4. 

Tlilii ii« u mid f»*r ttinfeing all iij# 

UiW’flii ioid nrimiiN’idnl in mnnnon n»*^ with idiiii»0'r» *»n si H* l*i»4nUiit 

MsLinil, Thi**! inwik i« fnlh dluslr^ii'ti wdli 1 * 11 #’ tiondmi iknd flltf 

oritlimi ntiiimviiiUM. mhiidt Imw oinli Kimi tin nr in fornn^i ftHii iiiiiwW* 
aiiw linidnHt Tin* Imok lAiil ftnmd «if flin ^ninn i*» i 

1111^)1, '’fmi.nlnn*. liny in fmM, i** ii4i>on»» lni%in«i ii*ratAii>i} lo na*’ or ti^ntiln t^iiw 

Of kfintN for utiy piirtniNin Innik U thoroiturhly r»i|iald«^ mid i»nirii«*«i mm i# tint, 

oidy n «iddt\ hnl n uwhw It \h ilm utiAMdiini work %m llin thn 

wninnt4 firt»* K Hiink nf Hniw rimdnrikm irl Uoi« nf loittri 

p&bif* mtd Ikill ICoim. Htrrntftk nf Wnlitlll oj? IlntM^ ji a^ti 

Bonds, Twits t sisi in HnndliniC Hoih' Hn|>n a Ti*^ auA Minnr« A 

Nm}#in tjM»m mnl Moorinii Knou, h i^ln»nniilng*. liminiiinis wid n, 

l^idiigs* HniJAiiiM?* mid Hnlii'ns f Kioir^ Hindi* nnd ICnti«> Work 1*hird rtn-isi^i 
ItM p&^w, oriiiiitid Priim . 


LATHE WORK 


LATHE DESIGN, CONSTROCTION, AND OPERATION, WITH PRACTICAL 
EXAMPLES OP LATHE WORK. Uy Om-AJi i;. I'khhhr., 

A nnw wvimNl n«dUnn, mid dm «niy <^»m|dnin Amnfimn mmk mi ttif* miHlivf, wriunn 
Hy n limn who knows not nnlv imw work mmlil u* iwi* dnnn. htit who nkm iMww# How 
to do if. and now to convoy ttjiN knowliHlun to otiinrs It M strintH in ll* 

dtsw’HntknH find iiinstriitionN. ytthn Idsnirj mnl iim mtflMons of tlm ktim lo nminn 
fucfurin« ttf4> Ktvou, also a dmmintion of the ^itrimiis for r«s«di» mid thAsid 

nnttime tinvlmniNins fnini nariy nlforu in this itlnNHioii to the j»fp*nni unm liiK 
dnsign i« fliomtiiihiy diii«*nf»so«|, IncUiihnit tmek iomrln«, drying imim niititis 

umtn, ttnd &U the idiHnnnts of tins nnwiom lalFm Tim rlassinrwtkiii wf hilliDi 

Is no. mivinit the iMtmmtlni dhTnrtnicos of the si»vnmi tymw of biiifw iitrltidiiii, 

p is usuapy uttdorsHitwI. omiiim intims, Inmcti laihiw i}iom| inthiw. foi^c ii*ih*w, gup 
Mhm {Hiliiw iatlnw, furn^tm Mhm. hth*m, mi*kll r^wryi4i 

pnjol4mi iathtiN. iiirmt intiiw, s|wlai latlnw, rNnrimliyHirivoit mthm otr In 
yon to um mmpltito ostiwitlon on mtwirwtion and diwlun, inncN i»mr«4ml Hiaittir on 
laton and oiiiimtlon Ims Imm inrof|M»mtoil in tim ini^ tsiH 

yon, Ail kiiidi of iathn nufichitmwts for dHIIln^, iidiliitii, oir , am tltwHlwl and 
cnninictolristnmtlotH aotnhcj* tu nimlfln Ihn 1111 % h^ rtmehinist to grmp tito art of lailm 
otHifftMon ns wnlj ns t ho princinkw Invcdywl in dmi^n, A numiaw' of dimcnlt ittarhinlms 
Oimratlons am dw vlUni at immai and iiimitratod. This mm Ims noarly ml 

paKos ami dwO UltiNtratinna iVim , <1.00 

LATHE WORK FOR BBOniHERS* Ravmonp Vmmm Ymm. 

A hlnipln. stridniit forward toJcMimsk for tlinan fl#wirlis« to the opi*railnn ^ a 
wood, tirniim or on ifd.uirnlim iftthn, Ttm find imiitor toils How f«s Atmm a iailm 
Sfl*i **' V' *'to“*hod i> |Hw im tlio markot am ilomTilsNl stimpto and n»t»p»’ adiaitrwl 
H cnvoriNl nnd tho om^mUon td idi HiUm> mwhmmm stioH m 

poiiHiji rs. nto is *Ii*»rrii»fHl Tho lo^atinoni starts from tbo yory 
p^tom and inmis tin* mnfinr limHiiiii to a iKtiftfe wliw* \m will Im ahk* to iiwHlio tlm 
pJW Wfumoreiid mm^idinw with visry liiut* Iniimitilofi Tim kst rimptw* 

rf inritnkw a iwicW rupid^ 

mxik piiwlshisfl in this nnintoy that imals Htlin* work fmm 
^ anmtonr morimtilr, Ida UlnstmiHitis aIshii *im* 

mmmo Am BOEIlfG tapers. By Fbed H. Ck$mm. 

Wf mmrni Urn f\$m way nnn ©toiw, Tlili hai 

^thS ^ h«w to start ton wnrk ompi^y, Ww to m% ton 


Fi^h atiition, IMon 
Z2 


11 StttK 



CATALOGS OF GOOD, PMCTICAL BOOKS 


LIQUID AIR 


UQOIO AIR AHO THl UQOEFACTION OF OASIS. By T. O’Conoe Sloanb. 

^ii. «<»' hl»».«Tr of USB thtwy. tllscqvafy, and manufacture of Liquid -to. 

iSd »« Illiwtfjitwl dwrrtpHiiD ot »U the P'tperimenM that hate excited the 

iMf W» ovut Ulit cntwOT. It ahowa how liquid air like water, is 

SSiIl hnminsi* «t and U handled to open buckets. It tells what may be ei- 

the moat perpletlM chemical problems of the 
by actui^ experiments 

inilnH .»«lv a of «p|«Ht(k' itinwrt and authority, but U> Intend^ for the 

tMti* wrtiii'n l« a satmilsr atyUi-oailly undintood by everyone Third 
«^Uuu M-’vl-alanil KalarBod. 3 M page*. New Ldltlon Price . . . $ 8.00 

LOCOMOTIVE ENGINEERING 

AIR-SfUXR CATSCHISM. By Robirt H. Blackall. ' 

u ss 

“.rviirss 

••• 

COMBOSTIOII OF COAL AHD THE PRBVENTIOBT OF SMOKE. By Wm. 

combustion of bituminous 
_..4 ■^t.j^rfyaaaivp, Thft ar- 



rwigmnwtt «» MW J* iniJ?ritf In free from technicalities the scteral 

iwn.tiiiU' wmCB IQ - American fuels, it clearly states the 

SSSiSIS, Ttivotv^ tbr furuiwHj p>m motion of methods of furnace 

OIARir OF A ®®^^®f^f^°^“^;verpubllshed^Smmgafun^ 


Price 


By Fraijk a Kleinhans 



hve large ^dmg 


wofkpr*-«.U tvewl 

lim tkiit ymi wouldQ t be without 
l*rtoe .ad 
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LOCOMOTIVE BHEAKDOWNS AND THEIR REMKOIKS. Hv Uk,. L 

by Uai, U, fiijitnn li»r 

Hin iml |kh kri 

tl out fif ilio t|yi^4U*in to try fitnl t«*H iiI»oih iwiwrjk u ||||| 

pK’ki't i^UHoo of iA«'tinn»thi< Hrt»iik<loitn»i lotL *»ll ilio tnmiiing 

n»ut *itt t nvjiiM'i mil) inoiHi to tiii|»|n'ii Hum mill nil iif Ui** inmniniri^ 


mii'-i. thiO couiti mTMf tnit Ui‘il 31OO iiotn tlioiiulit itimm, mwi |*ki wifi 

»r> imi-ilniwiw ‘ 


tt»iH tluit U‘i \ UK’' 4tl ulUt till'* iii’O imi-ilniwiw 

IrfHXiMiot h f \4li10 tliMii ’Tiiiiihii'w Tr«iiii#tiw m imii iw yaiwiinfti 

ftntl itti i|i0 Air lirkko ktv ^li iiM kti* 

Fuilv illuoiivhxt t . iiSS 

PREVENTION OF MILROAD ACCUDENTS» OR SAFETY IN RAliROABIlfO 

Hy liHAimitAW, 

TM!« iBKik in It hmrt4<»'hi’itrf i-tiik %liti Huilnwl with l^tii m 

thtHrir**! mid Mtiowiniii ihi^ hi Itu* mttk^, fftitii tniri d4) mv mmiiUmtiii 

cs^iif utifi iiow ifm> N’ nvotih’il *riir inioK i*» Uiu<«ti,«N4i mtii wintuMv orutttiwl 

phot ot;rrn ill] N mtri tirftwiii«s itluminn Hm utifi^ mul uitoiif*' in««)h)Ml4 *.r w**rK \n vi4o(t- 
wry wt^hrmiw mi itioiil iiic!yr«»4 Jwal plwlft fmitu uml m^m 

Kvorv niDrtmd who riwk thi* botik i*i n Imttisf «itid lomn to htir* tii 

milrmwi wniiiw. It mIviw jtwi thf« Informaiiim which whi tw* ilio tnr«im» of iin^ 10*11 liiiM 
many lojtirhw mid «lmt4i«. Alt raltromi employ «**s* niitiMhl iwumn* a H: 

(tif your part it* hwidofim. imi hh^ifwi^i 

rricii 

TBDS WALSCHAERT AND OTHER MOOERH RADIAL VALVE OSAR8 FOR 
LOCOMOTIVES- liy Wki, W, Wool*. 

If you would tliurmmlii) iimli*r*«t«iid the Witiirlim»ft Vaivw you jihoohi 
copy of thi^ IhujU fiM rho mtthi»r takiw Hie fonnitf h nt*Mii« vrusiio Miimitmimy 

m/sUfv hi tho iHuiKh dm* wiu oidy turn IIa vmnk in nm dir«*rthm mm from it tmikM 

up “Whh the riHwU^H liHp a m»>«l**rii hHoinotlio i*t|ni|itiod with tho 
Vwivn tBijfUn di**in»«i»t«| n»r» rii^rh IfiiDtirniM two htrwD fokltiut 

pl»Uw that «huw Uio jHwiilioii** of iht* \uhm of i^nh inniUo or onMUi* mhiii*wi«in utter iS 
wali mi Urn linkM mul tillmr $wtri«i of tho ftmr whnn th** crsuik |« »i niiu* dtrri'font tWit^ 
In iu ittvaluflum fwtMK*ihUy vahmhh* In nmkimt tlm im»v*n«oi*i riw 
<sa.p<UK>iMrd modrlit whldi tm* ronudutHl in it fun kn in tho 


thriTHi iirtnutry tyfMw of h)r«mi4»yy#"¥4i^n"lmTiV«m 
3^!?^ olhor than tho Wa^iiaort. th« Hotmn Vuivo »mt Vi^n 

mwwnw u« lirnidc«it»«niji, Um fiwknr IhttM ValiJf* OngM* thii 
feprovMl Iiakw^PJijlijd Vaivo tioiwr, with htiiwtlim?* amranHwom «« Iwt^iUtflnwrm, 
iwniwnhi aivyrt wtf b© valttahln m hfwww mid 

f'"" 9^’' 

WI^TOTGHOUSE M Am-BRAKE IHSTIUCIIOII POCKM BOOK. By 

WM. w, WooOf Aip-Bmka hwttvvtor 



^ o« fMikad of th« midniam 



amrfNMvoR 

. iKiiCinanmn up few 

ifM 4fitd 

wOttr 



CVyMmr wttai 
N«rt a 
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CATALOGUE OF GOOD, PRACTICAL BOOKS 


LINK MOTIONS, VALVES AND VALVE SETTING. By Fred H Golw, 

A8mH‘Uitc of American Machinist 

A haiMl^ lwx>k for tluj cny:lnow or machinist that clears up the mysteries of valve 
m'tUiuf Miowk tho difTeroiit valvo Roars m use, how they work, and why Piston 
and J^Udo wdvos ditforont typos are iUiiatrated and explained A hook that every 
milrtnul inan in the itio tivo power dopartnicnt ought to have Contains chapters on 


Pnce 

76 cents 


MACHINE-SHOP PRACTICE 

ABRASIVES AND ABRASIVE WHEELS. By Fred B. Jacobs 

A now i^ook for t^vervonn intcri^stod in abrasives or grinding A careful reading of 
the iHH>k will not only make mechanics bettor r’-P +-) =0 .ii* pm O', j « l’u^ p i\ )'ic 
It will aiho tell the shop suporintomlont of ma c - * ( i - ppri m‘ » • «\-m i < ,.= vg 
kinks. The i^nmoinlo advantages in using larp- r. ru ir vi ■ «. h u o'oIj'mI, 
Uigothor with man V other things that will tend . 0 {. 1 » i ( 'i. » -.m e -hi o iv '■an 
a ktwn inslglit Into ahrasive ougiueerlng 340 p, -C' i. » di - a lo”*- I i*. an 
Indispensabln book for every machinist Price . * . $8.00 

COMPLETE PRACTICAL MACHINIST. By Joshua Rose. 

Tim new, twentieth revised and enlarged edition is now ready This is one of the 
hcMd^km^wn hocjks on mat hlne-shop work, and written for the pi actual worlvman 
In the languugt' of the workshop It gives full, pracliCiU instrucuons on the use of 
&U kinds of melal-working tools, both hand and machine, and lell^ hov the work 
should be propt'ily done U covers lathe wmk,Mse work, drills and drilling, taps 
and tlltw. hnrdt'hlng and tempering, the making and use of tools, tool grinchng, mark- 
ing out wo-'k nUK'lilno tools, etc. Xo machinist’s library is complete wiihout this 
volunu' k’Oth ICdltioii 647 pages 432 illustrations Price $3 00 

HOME MECHANIC'S WORKSHOP COMPANION. By Andrew Jackson, Jr. 

This treat Imt IncUidea a cotnpilalion of useful suggestions that cannot fail to interest 
thti hamh man. autl while 11 la not intended for mechanical experts or scientists, it will 
OKI VO to be a vt ritnblc Htore of information for anyone who desires to ri^ up a smaH 
lUop wtmro (Kid Jobs can bo ciirried on 169 pages 61 illustrations. Pnce 75 cents 

MACHINE-SHOP TOOLS AND SHOP PRACTICE. By W H Vandbbvoost. 

A work of SS2 potHW and (172 Illustration, describing In every detail tbe ramsajiction, 
oporalloti, anti manipulation of botb band and machine tools Indudes 
on mliiK fltttuK, and scrapluit surfaces on drills, raamersj taps, and dies, the latoe 
and Its tooN. paners, shapers, and their tools. ^Ung machines and cutters, geai 
cuttow and Koar cutting, drilling machines and drtl work, grinding madunOT'amd 
thohwork, liardonlng and tempering, gearing, belting, and t^mlssion mactoenn 
useful data and tables 7th Edition 652 pages 672 illustrations Pnce $8.0& , 

SHOP PRACTICE FOR HOME MECHANICS. BylUyMOND Francis Yajbs. 

by smaS^t^ls aS® meS^cal meas^g ^nmie^s 

and more advanced lathe work is treated in detail and direc^ons given 
tor The ^Sstmctlonof a number of useful shop appUances I>rglng and reamiQ^ 
tSeStSSrS of ^oel, special lathe operations, pattern majetog. gnni^.gnd 
^ j nriii-tfr nrtfftrn hoiTie foundw work, etc make up the rest of the volume* TSie 
tlu* v^beof use to those -who^ tools or to those wto -wto 
usB^ to^ The great numbef of dear engravings (ovot 
W sMoUrty Ttto ^mattef and to toe value of toe volume as a visual tosti^ra 
0^^330 Ww* 309 engravings Price . 58 OQ 
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THE WHOLE FIELD OF MEC HANICAL MOVEAIENT8 
COVERED BY MR. HISCOX’S TWO BOOKS 


W9 tuHt htf fHftf uiii tftm tfiimi 

ih/$t AfW0 fifjftp /tt’fof'r, (tfHi 'fffwr’t# ihim» IM iriHi A*if# mm^hi iit 

Mnnu it mitn lim** *imi »»w #*»fw iPft^kmL 

miy id tmrn, tt*ftr ftr hti^ ^aimf muNrm tml thf nmm Ihim 
uml pui in /ntnfkt % H(fyt t?i ii»fn/ nrf f im** nmi mtmpy in tin mam- 

plkh U'hnt Hm nlmitfu ham niumtnitxfntt «d«< amp ami mmpu fm 

nf nmhfiHitu, kmum mahnmatl mt^rrmptii, mirt $tvmHrnliu ppp^^ tippi$r in 

hu m* inmkH^ if (Hp iHinti mm wnnt fna hppn If ii in ifi»m If 

if htmil imtm immnlai, (tnm mm'U nmt m tfmfn #lH#nsii ii* mnm wm «i#iiL mnw 

r/Kfi'^r t nh nr rUtitu ihm uiU ttpp/y in |i<nir pprhnp$, m mill yifp linii # km 

from utmh f- tK *Vfi h*mk or ml ofmpfk'^ *?w pnhUuhPtl O «l rm$l mlm l«# 
/M'tni." Ifnitmmn, or prmlimi Mpihmik tlmn the fico ptknm^M 


MECHANICAL MOVEMENTS, POWERS, AND DEVICES* % OAmmn D. 
Hmc*ox 

Thl« in II mItwnlOB of t,HW ooi$riiving»i of itiHomil moclw*i«*is4 moHmin tmt 
IM MMUimiut’d hv 'ippttmrlnti' u xl imfckHlif H H tiook of l«i l|io 

tJn’ iIuifHJUMj nod lo idl nnOiiH wHlt Ttio inMiK H Hn^ 

(’iKdOirti sit Huns III I hnpiorH in whU h ilio Ut rliMwilIrnt Uii«l«T llii* 

Ijirj h."ids Mit m'ojh d Powi fs rr'iintutiAnloo of i*ow«*r, Xliwo»finionil of 
Sloam I'owi' Mr i*o^M'r i^w ICUh'IHo l^owi^f uml Moti SnyimiUm 

and Hotttln UonHoK, Motion and liovlmiw. t ‘oiarodlna .XloOon 
Mining i Mid and Kmdory fiiHdiaiirw, t ‘on?itr»rUiiti and Jinvlww llrmHina 
MIhcoIUumhiuh iitivlcm* oU\ I ilh iKlOltm onlawnt 4W tiriavo . 14.^ 

MECHANICAL APPLIANCES, MECHANICAL MOVEMENTS AND NOVEL- 
TIES OF CONSTRUCTION, lly CJAUitNi^it II. 

TMn Un ftuiddnmntttary vtdutno to tlio mm Mimn isftvimnittil Xlomnom^ Unllio’ fbo 
<5r«t voUimiL which ix inort* vhmwnt^ry hi charartor. ihlx xmhmmmni^m dhi^imllpaii 
ami th«t'rU»tit>ni* of many romhlimthmx of mmknm and of muriwilral d«»vi«»«i 
aindliouos fonnd in hnox of maidthn^ry* wh 4t*vh’f» l*Nliigt Ahown hy a IK 

dmwhuf svith a <lwiripilon «howhi« m rnttkim imro* aii«| Us»t mi?iln*d «iif oimrBifiii, 
Ffotp u»i (niiliUinld i»f ^li vin^ dti*«TH*rd ami Hhnttfafp*l niiifhf Iw mixiotititai, In 


irididfs' ainl mmimpNIn 

car toiiplpm. link and Koar innthnw haU lavnlnan hivtxth oKis tii«oltiiiil*iii 
«nrw, tuid a lano* loTtimnlafinii of uLhf;r*i at t^inal imminamaL 1.000 ipmdahy jii# 
wiHiravltusit octavo DOKtw ftih Kdiatju onUUTKtxu Wen * « , * « 

SHOP HINES, By litmmr VmmrntAW. 

A !»ok of 417 pwjx and mn llhm|mtlori», Wag fniWf mrnfm 
book on machlao-ahop lioparLtng ffom oonvimiitmiy •tvlw. aoKp 

mmm ufavornal or omnihon ahap tanNKo «itl liiiilui by m immbm apSyT wips 
or tloiwK thiOKrt N’tUT, mt*ni ilimtdy and naim mtiWly iSii tytS m a nniill - 
•wlvanml mrChmlN of m»rtwnian%o isitatdMmK'itdx of tb« wor^ aw of 
dixm^al of I ho itvidor* 5%iii IkmiK Mhown t ho ortdndKor wlmw largo aavioiKa 


, , . . . . ^ at m 

y . - - - ^ iKMik Mhown tho prtttirlKor wliow largo aavimsa aw 

and how iirtHiurm niav }m lmi>rt>v«Hl Tu Uw mnpk»mi it hrdty om AUK«t’at*ofw that, 
ppporlv appHtd, wlU Jnmttift hU* mivanomnont Nti xhop tmt to wiumtit i« 

ife bnawm witdi vidyahio wrinklw ami lwl|iftil iU|g|mtdoyiL II udil tai^l A» 
approntksa %o proprietor, oiii mbtiojit. Pito ilO^ 


THREADS AND THREAD-CUTTINO, By Cowm utti BrAHifc. 

I mynwlni of rkAi m donlMf aod 

^hfna thr«i^ uwe bobi, oto. t^miUtaiiri»»Mf 

rti edition. Moe SA 
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MACHINE-SHOP ARITHMETIC. By Colvin-Chenbt 

Thk Is an arttUmotic of tlio things you have to do with daily It tells you plainly 
atx>ut; how to llml areas in liguros, how to find surface or volume of balls or spheres 
hamly ways for calculating , about compound gearing, cuttmg screw threads on any 
lathe, drifilng^for taps, snoods of drills, taps, emery whee^, grindstones, 
cutters, iM. all about the Metric system with conversion tables, properties of metals 
stftmgfch of bolts and nuts, decimal oqiuivalent of an inch All sorts of machine-shoo 
fijgurhig and l.Otll other things,^ any one of which ought to be worth more than 
the price of this book to you, and it saves you the trouble of bothering the boss 8th 
odltta. 144 pages, Frlco 76 cents 


MODEL MAKING 


MODEL MAKING Including Workshop Practice, Design and Construction of 
Models. IMitod by Haymond Yates. Editor of ‘'Everyday Engmeenng 
Magassino/' 

This iKiok will help you to become a better mechanic It is full of suggestions for those 
who like to make things, amateur and professional alike It has been prepared es- 
pecially for men with nuwhanical hobbies Some may be engineers, machmists, 3ew- 
olens, pattt'fn maki^rs, ofilce dorks or bank presidents Men from various walks of 
life have a pmillar Inu^rest in model engine i ^ ■M"0.r M vi:i\ . v lU .i help and 
an Inispiration to such men It tells them .'ov-io-Jf- an»i hiv-'', " tmngs 

In ilmph', umlcrMandiililc wrms Not onh .“i- i> i-, l.ill (i| d. - working 

clnivvingH ami plioLographs of the models a^' i i ) um in d ‘-t i loc i I-. - 1 i lodel has 
IxH'n touhtiiu Inl and actually works if it i** lU.' ic lO -li'ci . -> Second 

rtwKHl ami 1 nUrgiKUcdllion 428 pages, il'inua lo'*-. Ihice $8.00 


SHIP MODEL MAKING 


Tha only puhlUhe^ hooks that meet the large demand for irru^^ i^^ilrjc'mn or mat^mg 
ship nwdm, Tim are a nem departure in this class o' books — iKirg so arhsucaily pao- 
lUM thm are a phasure to have, to read and to work wiia 

HOW TO MAKE WORTH-WHILE MODELS OF DECORATIVE SHIPS. 

By Captain E. Ahmitaoh McCann. 

A practical and timely book which tolls how any han-h pc-m i cm make 

of a ulmuu'stmc Barbary Pirate Felucca and a Bci i m.' '■u.'i.i'- I 

uHth a tew sLrnme tools and almost without expense 1 n « lo 

worltl's loading authorities on ship modefe, ’ in Ship Model 

<11/1x1 drawings of every part rv(,u i .(1 r n-, i ook desenbes how to 

maierUil U> \ibo, how to fasU u loyci -u ■ ami c >>ur them, how to 

rig the ships. One does not r < u, lo kp<>w 'p*- to make these models the book de- 

smhm marything in detail, yet on© may use one s owiUngemUty and 

make them larger or smaller than the scale given Prmusely illustrated, scale dr<^ 

lugs, colored frontispiece. Price ou 

HOW TO MAKE A MODEL OF THE U. S. FRIGATE “CONSTITUTION.” 
By Captain E. Armitaqh McCann. 

Evwy true American has an affectionate interest in ‘‘Old Tronsidcs the sl^ 

100 veara has earned the flag to Tuciorv and is now bt infe 



W fliS^FuIly iU^ralJ^ Colored fronllspioce Price . • $«-60 
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HOW TO MAKE A CUPPER SHIP. Hv Taitais 1' \tnm M,r*NN. 

Thh omtiit'iil HtiU NhiK litm i»»H Imtol) mn iiuk*’ i J i*f iim 

HiUi» ".Sori^ff fhr lN»fij%U{ %!« «* io*»si Iw-MiMUfiil 

Tho toHhor. tivilh »ot| r»ili 

ovory imri tolk how* ^Ith n Um UmU. iiojkom* mil ii mhith 

Willi'* ri'i,tini»K !ni pn »' 0 n \ !« M.inri» Httiiiiiiitiw tmn'li wisrii W aW* m 
floli^tis ftir ihtw whik il<«i , ill! It) Him' imilm hiiHtlliig »ii*| riitififiis art* ^ 

/rum »iurt io finft/t I iUk • tt nr will* wiiiiiiiitu littialk. rn«ii««'h 

«iJo mkimi I»rkv 


Ill’s* all Urn 
irii #*4 mmk 
llIttAtrflwt, 


MANUAL TRAINING 


ECONOMICS OP MANUAL TRAININO. Hy Iahua Hi.i-it,i40». 


that jt(vi.ii Jtwt the jnfnnraitmi neettnl It, ell Intmutedi la 
^nu*l .Tmifi n«. ft^tmiliw JViiihliii**. K.iuljunwii. eml Huj,,.iira, Hh„«» i>MuitK 
what 1« g'wletl «»r *11 urail(« of the *iirk rroin thu K lmipiv«rt«Ai ,•» i1m« lltMh ana 
Kphtwil, tIHiw lu>tnU<At Itat* of t*t«>r>thlo* u»ml In Aleiiimt TwlnlitawS 
Wl* Ju«t wh»l; It oUKhf to r,»t, AIdo ahuwii wbnn> to buy eb". I\utt<4u 

m prnm. Had Ut fully lliu«tmt«l, ad etUUoa. Price , , . ' . , . 


MINING 


PROSPECTOR’S PEELD-BOOK ANB GOIDB. By H. f, Oaiu.mn- 

Ninth cdltiim, r«>v!w<l anil wiinrKWl U> M. W. voii iimiewtt* Tlw* t»»t nilUon of 
'*'?r **" I'MS'lldMAl hi IlMIl, It anti the tHfvlutM neven nllMotM wi.o» 
tltacM. The new ninth ^Itlon will let fuutal aultalde fiw the itteMtoi iltiat 
elll alwayn !»• an Initiurtant facuir. ihn hmiMltvlMe 

'ln’ih.'”'rLuVi".h'Vi r*"T **• brtMtina ?ut ineii wte, are traliiwl ut 

■ome in ihi> rielil they mtiai a tuiuly and aiimeatlve iiorttei'lMadt nunalnliiK 

»">« »<>w ^ Wa^AiiiclJk lii riin^^ 


MOTORCYCLES 

MOTORCYCLES AND SIDE CARS, THEIR CONSTRUOTOH, MANA6B> 
MBNT AND RSPAIR. By Victor W. PaoA, M.E. 

Thill oiiUiiuw fitlly tin* oiH^mtion <vf twi>« and tMtAttF ttLinfttf &rui aH 

lotion, ^tmrt'Uon and hilirkuitUm «>iit<'fttti l« lliiiTdiw rII rw^rtL^niiiU^i 

typm of frow onMliu* ohju»h«i c iiyIiUa ^L i^ 


.„p„ .T> ftjjuDo brukiotf ufrti itnioy n^iuiritd, Hlyrtit tii boItA 
iratoimit poww utiT^jy. md aRown Imw to 
wwk atno Inoludw cowpiott. formulae for iStStwhS^lMwSr 

WHAT 18 SAID OP THIS BOOKS **’*® 
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MOTOR BOATS 

MOTOR BOATS AND BOAT MOTORS. By Victor W Paq^ and A. G. Leitch. 

All who art' Intt'rt'HkKi in motor boats, either as owners, bmlders or repairmen, will 
hml thlH latest woi*k a most cornprohonsive treatise on the design, construction, opera- 
tion and repair of motor boats and their power plants It is really two complete 
bo<»ks in oiHs cover as it consists of two parts, each complete in itself Part One Oftaia 
with Ihisi fhmb and Ith FnrrtNus, Part Two considers The Power Plant and Its 
A t»XJi4Ai«Krt. A valual>lo feature of this book is the complete set of dimensioned 
workhiK drawings detailing the construction of fve di^e^ent tvpc‘=' of boct« ranging 
from a Id-hwit Hlfaiiow draft, tunnel stem gencal uici \ c ,iil io a io-foot Ct ojm 
cruiser, TlU'sc pirns art‘ by A G I citch, a practical oou builrioi jnd (‘\piri. tiawal 
archiU't t, and are complcu m ovciv pailicuUr ( nil imouciuMi,- arc ctuom foi iho 
seimdlon of a power iiUmt «nd its mstallaiion m the hull Val'wblc jcImcc incl cried 
on l>oat and eriKmi* opiTatlon and latest designs of motor , re di-^c ube-i ,iiid illii'.iidiLd 
'rim luhtnutions foi o^oihuiulmg boat and engine dro inan\ iirnc^ the '•mall 

t oHt of tho book It is a tomprehensive w'ork of reference for aU mterested in motor 
bmtting in any of Us phases Octavo Cloth 372 illustrations 524 pages 
Price ? . . $400 


PATTERN MAKING 


PRACTICAL PATTERN MAKING. By F. W. Barrows. 

Thl«! book now in !(•=» third (‘dltion Is a oomprchonsi\e and entirely practical treatise 
on tiic Huldw't of pattern making illustiating patioin woik in both wood and metal, 
and with dolliiltu IiihinicLloiLs on the use of plasiei of Pans m the trade It gives 
BiHvinc and detailed denser! [itions of tho raalciUb used by pattern makers and de^ 
wtUrw the tmilfl, botli those for tho bench and the raoie interesting machme tools, 
having complete chapters on the Lathe, the Ciicular Saw , and the Band Saw It gives 
many examples of pattern work, each ono fully illustrated and e\pldined with much 
detaU. 'rhoso examples, in their great variety, offer much that will be found of 
Interaat to all v>attcrn inaicors, and especially to the >ounger ones, who are seeking 
Information on ih(' more advanced branches of their trade ' x. 

In this Hi'Ccmd edition of tho work will be found much that is new. even to those who 
have long piiw'tlct'd this cvacting trade In the description of patterns as adapted 
to the NIouldlniK Machluo manv difficulties which have long prevented the rapid and 
ooonomlcul productiem of ca'stlngs are overcome, and this great, new branch of the 
trade fi given much space. Stripping plate and stool plate work and the less expen- 
idvo vibrator, or rappmg plate worK, are all explained in detad , 

Plain, everyciay mles lor lessening the cost of patt^s, with ^ 
cost liceoning, a detailed method of marking, applicable to all branches ^ lihe 
wltli complct<' Information showing what the P^ftena is, Its 
ctato of prodtictlon, material of which it Is made, the number of 
box^ a»Kl ItH looaiion in tho pattern safe, all condensed mto a most complete caj:d 

bo^ c\^^with%.n original and practical method for the inventory and ^va3k^ 
Tldrd Boitlon Containing nearly 355 pages and X59 iBustrar ' 


tion of patterns, 
tiotts. Price 


PERFUMERY 


PERFUMES AND COSMETICS, THEIR PREPARATION AND MANUIAC- 
TURR ByG.W.AsKiNSON.i’erfumer. ■ 

Ssisanff'.tt js5ir“srs« 

29 
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mCEAmCAL mAWim for plumbers, ny it. M. Bt^^nnorK. 

A miriitf', mt lb® wihitri of itmirlii* 

In im vmmm to tbi» wnri* nf nil wbn iin» In iiii> 

fritii l•btt iiliiinbiitg imui'. NotlUitg wIJi m hd$i Um* iiiwmiw lit iwiiinniiiiit mil iS 
Mpbiinltig tnmMBimiii ainl worliMH»ti m n ut limiwiiiit ami iC 

wtufktimti It k of iiiwlbiifthio if in* in tn rt«r» nlwitn tiW i*« inmiiltMiii »# 

pmur Ainorm rliitptor** sm I % ulm* i«i plwmiw *3 

ut timwltii: toobi riHiiiiml iwtil tin# iwi* noniinm vii^wn tiwM in um^hmul 
ksal cimwiiig. *i. timitiiig In iiiiiniltini 

utrwiUwt. Il« CofTwt. n-iitl inothuNiijti in iiinitibltiif tilkii mni 

«K|ilii.lmidi. 4, Vlmf gut! t't'iliLr ulm» tunl oli’miiow, iM'iaJit ilmwingnt iSf irtmuslm 
0. p«^ ^ tftaglow. dm wing ut riiti«g«. imtifi pio 0 flimwing pl^vnOnitii 

*w«i tttilngsi 7 insta«^iknt^ In timwiiig niiimhtim H Tli#» dmwiiia 

j^lumlJhw njciuri'f*, w aii» OmwmgM of riisiiifiw *nid fitiitnti, m inttit 


of dnuftlrik'* tl. '^luniiiig of limwingn tj MIjimMuij nf i»i IWriltiiiS 

cir/iwJn>w dwiWfiog or H «4tniitiiiiiii rmm awliluvt « i^ti, 

vatJoDf* of tM'otu oo Durin of titn piomlilfig nywioiii, Hi, lKlt»v»titm< from Rir 
ptotji* if ofdoudi t*i«ini0ng<tmmrH«ii.fi |m, gmt t*|iittiti« 

ing «'H 1 II i‘i Hii'.tuhiiiK I'ltH'itioiiM of tiiitjnii* 

Ing piiua < 1 } iii's^i ;»fi iMtoni>toh oli'\ »fiiiti«> nmf ttJiii 

j'Uouoii.gi li wiiioioi I’uUiU'w ItiiiiBMtf of iMorlirt of tiir ollittilT 

ing »•> -wv »♦ UNI tjf «n*ul«w, U*1 I *»< «»r uriljiiMt M n4 iilim m A'Wluiw In iim 

IlhKir'i'i-niM Ilf ( (>«|j|ti> pHiiiii»ii4S, limwMig of oiigtig, 

Him, t‘i4\ ‘ill, iimwiitg Ilf |ii|tiiig to honHott hm^ 

mg*i for HiiirtiiHTii l»-*iooninntioim, tw imi iiioiijfmiI»nt« tVk^o , ii,O0 

MODERN PLUMBING ILLUSTRATED. Hy t{. M, 

Ttii» Ixiok wpnwtniUi t4ii' lilutHwt ninjiiJiwl of iilMinWiw worte li lum twno ndoniMl 
Md tw^iM * ri'ft'W'tii** •'jmii t>y Ito' t>iill«it Hiatm Ut>vi.rntiH<Ht in Im aiMtiiiirr «nA In 

“w«a« * *“*'* ‘’S’ ««•«*» at itmifai ^ 

I rL'.#. ****'* *<wWw! «laM» ft"' iMI Rmiiwn iMirt iinm(« nf fl,tunn tt 
“ glww Uio imnhitnU’ noil Htoilimt oiiirk »liil tmr mnm l« llm iM^t tmaJrrft 

Piv S I 1 for twymnUnii Piumbiii* mMitriiri4o#i nrv omiHOiMHi 

.iL i JlilN book in n wont tlioliiiwt giiil »*wii M|F«i<»«din*4nniipyoi» 

wu| wiould t>o in ibi\ jmnuN of v\t*iy arr'liiiiirf, niotimiT Hutintw mitl i^tnnlwr 


in IfN phixtsH 'riilN book n nt« in n Wonl 
wul Kbould t>o in Uo' imtoU of v\t*vv anrltiiia . 

Hi towp up n> tto' niifiuio on irbin bniioftiiiti ft^toFt* inf wiiMnmftriJKr 

ponmiuN foUowiog <‘ha|»ior*i. w«b iibatmHHl witlj n iilnio Kilrbisii iBt 

toth tuti* fi>ot tirul nitjii tiAth, Hhowi’r laoii, wiLtor rloMfOU, vontUig of waiig* jorwii! 

down wftjoroltwita, wftu*p otH^mHx! t*> iltwb vnlv»w, wiin/rlowH 

urtnaH. tht> bidot. biuol ami rt«tg.urn.nt B^nk. niwitiw latm* 

dry w«wto. lU\m of iK^r aioto*. mniu fiomtiiln Niiil, biw 

^trr rUwot4«; c^minvi Iona for rf tnyw* vinulnit; fxni ion t Iona 0»r drum wnon muitiitm 
conmxstUmw. mijmortlng of noil pljH'. inatu tmp mul fitwh air liib»t tewdrilni »imI 
**^r^^* dminugo; waur dcwnia and door tH«morikU 
t^nnixHlotiM for tniih rjxiniai (N>nnorHona for liath rootna. taintlnufXt fsnunrgdliMii jRaar 
ronnwHtiiw for t«itb ntonw. conHnnr«t; «il tMinr 

louuhlnK wivrk r»wly for ttmt. tiwtbuF of piumblnie a) atom molmxt 
feiPiS ^ fcwo-Woor work i^nttmnma* ^ 


inuiiua %«*nMniE Iw ft wo 


njiarLmmn. t>umnn«; niuminait for omuu buikling bln mWna ikir 


^,^ui6; pluinblnic iSr miglmi huum, moficHry pl«mbbi«riftwHmtati« 

•Chopin, fRocorton. nw! • uao of fluabitig ddniin tmWte wSiSf i£S 

^^®jde!itrucfti«i of p4mw by dixrftmtyata, c<mtflmd%4t>n of work witbrnift 



$1.00 
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STANDARD PRACTICAL PLUMBING. By R. M. Staebtjck. 

A priW’tU'al tn'iiUHo of 450 pa^os covering the subject of Modern Plumbing 

In all ha hranclaw, a large amount of bpace being devoted to a verj complete and 
tn^ataiumt of the hubjwt of Hot Water supply and Ciiculdiion and Range 
Btdlor Work lt« tiiirty chapters include about every phase of the subject one can 
think of* making it an indlnpenHahle work to the master plumber, the journeyman 
pluiulM^r* aiui thii apprentice pUiinbor, containing chapters on the plumber’s tools, 
wiping sokier. <*ompoHltion and use, joint wiping, lead work, traps, siphonage of 
traps, vc^nting. conilnuous venting; house sewer and sewer connections, house dram, 
noil piping* rtnighlng; main trap and fresh air inlet, floor, yard, cellar drams, rain 
kwlors, ; tlxture wjimcs w.iot dO'-oi- \oiitilation, improved plumbing connec- 
tkms* rosidenct^ plumh-ng ppMuhlng for howls, schools, factones, stables, etc ; 
itUHlern ctnintry plumblMg till* anon of sewage and water supply, hot and cold 
supply '* fange houei^K, dKuUition cncjUimg pipes, range boiler problems, hot 
w^er for largti buildings, waier htt and us ii>,e; multiple connections for hot water 
tjoliom; hmting of radiation by supply system, theory for the plumber, drawing for 
tho piuinlMT klghth revised ana enlarged edition. 444 pages Fully illustm^ 
by lUH ongravingH. Brice . . . . • • • $ 4.00 


RADIO BOOKS 


THE A B C OF VACUUM TUBES USED IN RADIO RECEPTION. By E H. 

LkWlH. 

ThlH Ih the book for the tierson who wishes to know what goes on in the inside of a 
\u<uimi t ubi' when it Is used in a radio receiving circuit It is especialljr valimble 
Ui ^ who knoNvs nothing .iboul radio and very litdo .1 <my. cv-r ‘d;*' 

triclty.^ No prt'viourt techiikal knowI(‘dge is necessary to v^^ cr'.<in<l n 1 lu book 
is ai*$o of grt''it \aUu' to the exiionmentor who is jujst takmg up the fascmaimg study 
of vacuum tuU' op(‘iuilon , , , - ^ vui 

with an explanation of elementary eloctncal i(*rm« and list of syi]p)ols the 
funei mliTg detectors ,ind amplifiers i. explained step by 

ium The subiec* of speech ‘b^ionicm o le of 

t b\f dtith uhit'ri fu'tumntlv (‘UcoimUTcd in ladiophonc 

lUfTniiuitidn pointod out \ aruAis prai Utal cncuiia aic s>liovn and 

are ulwd without tholp moaning being first explained, 

4 M Itlustmtkmi. Ihloo . 

^ MODERN SUPER-HETERODYNE TYPE RECEIVER 
^^INCLUDING TESTING AND OPERATION. By a Staff of Ra^ Engineers 
— John E. Andhhbon, Ahthur C. C. Mills and Elmer H. laEwis. 

««tremely aenHltivo. w quhlitrioud speaker Very comiJete 

nudity of reprOfliK lk>« ^ well as the complete receiver 

information on the tow Ing of *in part^ of tn complete Directions 

W giwi. Tilt' tllrw’imns accommodate dry cell 

ftra fncliicifM:! f^*^;** ^'**^*y batteries The design 

SJaTu‘"aVA1.r .r iru open a.?tenna m accontoce^tmg 

tboimstructioni given. 


WIKiLESS TELEGRAPHY AND TELEPHONY SIMPLY EXPLAINED. 
Altobb P. Moroan 


By 


y ., 

31 



I* jiml iHKiiml iiml i« »lrtrul Im' VJ ,il{u' ^ »>iilafa>>.| tsliiS 

first Mill nnly Issik im itUti vnu »it it... lnf«rm»M»>n jiniiui,.] -K 

the Itwjer mhn !•/.' j.t*i «r t • hw? mss "5 

Uw .UiiiwMtiww, d„a uiidemiw,fi»hh.yrU.u»VS “t'lwJ 

<5te«Bri!)e a« imitlwn »y3i",,w ’* *’ "..l.nH.mlwti «n.| ,me „f ii„,’ ^gj,^ 


m mirnm^ 

mm 

A»™,, 

fSormU ?’'“i««t*wWer^m dv .fr ^ T ''**'‘* 

any «mi V ah »«i«IILfiuiJ'ty(iri‘tt‘ml (ViwVwfiMi 

&^SSS.;s£“iS£S"'3^^ IK 

^«ntonlluullnyrA,»«fTn.;Urt {|fr ^ rml-tawsw. «iii, the iiahm, „reS 
and teteudw Ilf ■>r.y»r»tl.m of ..v,^y , irrui. 

a»iy tiroult it 



?S«iy »>« *^ WrJt^ 
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SPECIAL TWENTY-FIVE CENTS RADIO BOOKS 

Th€$0 inexpensive books contain a wealth of essential Radio informal 
tionm They answer thousands of questions about the art and science 
of Radio Telegraphy and Telephony, in language so simple that the 
most inexperienced novice and amateur can easily understand. 

Every branch of the art is thoroughly and systematically covered, 
d^aikd information being given. Experimenters will find in them a 
Miormhouse of ideas and helpful hints. 


DESlOH BATA FOR RADIO TRANSMITTERS AND RECEIVERS* By 

MuOTN B. Hlkkpku, 

\hif tram Inking a coUoetlou of formulas* Desigix Data takes up m proper sequence the 
t«H*ouiitor<Kl In plannltig all types of receiving sets for short, mednm and 
f mi wave A\nrk. .ind spark coil, transformer and vacuum tube transmitters operatmg 
on 2iHJ meu !•> Tables liave htkux worked out so tliat values cou be f > iiid '.mcIiouc 
the use of nciiheniatK s Hadio expodmentors will and here mfornurioii " 
mMo them to Imve the most modern and efficient equipment Price 2o cents 

HOW TO MAKE COMMERCIAL TYPE RADIO APPARATUS. By M B. 

Sl.HKI'KK. 

ThU iHKik 1 U«« III tlvlail m.u\> commoraal types of spark and vacuum tube tel^ 

tihouB "iiiiMuliuim and vUewaph and phone receiving oauipment of aU The 
«Slmeou«r will iV able w «ci a w nrld of ’<U as for the construcMon of tas next ple^ 
of^wIUi iHiiiliniH'iit froin.tno vi>r> deal descriptions and the 96 clearly 
IlHUn'H. ln« !'■ 


p,AKOH Prito 


25 cents 


IDEAS FOR THE RADIO EXPERIMENTER’S LABORATORY. By M. B. 

HbK«T««. 

ImtloPH. PBco 

radio EXPERIMENTER’S HAND BOOK. By M B Slbepeh 

in llusHMlays whon the Is “toost a^^^^ to the 

Lcrapli. thoio Iuvh Invm a groat oimnie transmitters and receivers 

of Radio* tho^novlce the beginner and the advanced stud^t 

82 i»»«mving«. Price - * . » ... 

radio HOOK-UPS* By MiijTON B. Sleeper 

in this book the Ikiat rtreulu 

» M y»r *"''“"anh and 

me^uring 
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KEflPE 


HBHIErS TWIKTIETH CENTUMY BOOK OF FECIFii, fOEIItnUS MB 
PEOCISSEa FMiUHl by iUumm iK II mm. 

Th0 mmt TtrHmHitmilmI puhlhki^L mm* wmm 

mknmi rliPUiit’iil, mn$ nmrllml iwltiw mai 

This tnm*r nnuttii ir Uimk of t*vi^ |iiililliiiml« nktim Hwitisiiiniii tif 

iwipi^ f<ir Uii» niiMiwfitmiM' uf sAhmlitt' wtirliw ft»r ll$^m 

liitm ntui smivt rumiMi^M twmli-’iJ wiililii iii* iJtigpi $i mim» pwtty 
limftfti «»f ilm mi'Ful i»»<j t* ih tif wm^h of mm$ I# inii 

Jtjotik nhtnilil hiM nmtmMft 

Mmimt 111 im tnmtnu^rit «f rvivy itmi iimrwly IWIi wlililti Hm m«$m Uu^ 

fc-futlifwUy Ijhi m44 m jinwti. Uit» vury Uumt forttitikni la Is** ttmpi In llin mnn mni 
ImliM&ftw* ana l4S n’liilii whli*lt Nitiif Imit ^ n 

rtxninti, 'ft# li«w m iiutwi«E»r tif tiin »tib|piiiiii frlilrS Sun 

A jplftcti In tiil« xiaonbln Wfirk wnuitl tm tlllSriill, linllkv Ui my tlmi In ii«t mm 

bp fmimi mtttti'i* of ainl timimwnmbly brnnirnl bi ili# urMlilte 

fiiitl Ui him whn wl4ix^ (ibt«klii n kn<iwhHlMn c»l iln» itiiyiy im«<I lit 

thif nH#*. Mul iMrtMufiK lum n kmiwlctltni mUirU will liin |*nr»*till# iww 

Ifintwtivb immI roimuiiMjnlvp Sorvin* m m rptmnm^ tin* jnwi lii-gii 

intwiiifiw tun r ami •iupiihinK h>N IMuttnl »wltnr»i Willi tlin InfitniiAtltMi rirv^muMiry tn 
Coiitiuft a pvxH-'tv»-* Ilir W(irk will bo ftiitml nlhimMmiibh^ w<»riih b» Uw \tHannrtit»f Ihii 
rhmo^*ruj»hrr tJio I'wfuimT* Hm ruhiiw, tlm IVImimrarfuiw tif ohitiw, riw»uis iWr^in* 



jnwt>h\r, tlio ilfti \iak»'f, th*> Ink Mttnufm’luw ilm ObUrUn U»i* Fiwnnr th^ IMiry- 
mftjEi. tho thki«^f Maktw. Ihn VNikkI anti Mrial WorKor. Ilm <*h»n«ht'r junl ^^wiu Mitkiw. 
tfeis y«u»rht&ry Humnan, wfiS fh«^ T«h bnoiuKi»i hi KntuwiU 

A piim amt thbUMlau* hi nvory A Um whHi wilt umm* nf 

valun in levi^EYONE. m li wvw nviH»y hmnrh tif im Vmm,ii Am. Umy tnm^ 
iiwMiij nviiry teuiry, tivnry ni^. nvnry imbth ami iwlvuiw «ib 

Uiriirl^* ‘ KVtJUYV^ jiKUK MlumUt hav« a mpy. 7 Ki»w t^tlfwiin iniuhAiwiti 

|o whirH actcli«l »n Uhi«mil^ ptm^Uw m WnrMmit iwui 

Msihuctii, mi VUUi lltiumi, l*rti^ . , . . . gS.OO 

E*iil Ffthmktthl Ehnthm. i*nm §»pS 


WHAT 18 SAID OF THIS BOCmj 

‘•Tmtr Ctmtury Bis^ nf UufJw r«rnni!a«. »i*S Pfmmm Siity mmiwmi, 

1 nmghid t*) lmv{i h rm>y of It* ami it I multi m»t t|» nwihlii’i hllf ll 11 

b^fc iHlnn: nf iho unrt I tmw mw ** (Siisnwb M, ft* wu 

■’Thafii n.^ faw fsttnmtm who wnuiti twt tw ahi«» to rtmt In chf Itmtk 
^at^ould repay »evwai t4men mv vmt of the Simfi 

* H©ntey> TfWitla^ Cteaniry Bmk ^ nm&m* iml 

»«» «a4 it to wmh tw woi&t la j3!llSaM^ 


'THE BOOK WORTH THREE HimOREO OOUUJW* 


"On do*e wwnInftUon of your ‘Ttronttetti Ctonturjr Rncript IU>»»k * f ftad II in )»* n 


"*8cp0 

zzMwIa 


**OKB OF THE WORLD‘8 MO^T* tmmwm. ikfmwtm 


wl^ $wm 



34 



CATALOGtJl OF GOOD, PRACTICAL BOOKS 


METAL WOEKEE'S HAHDY-BOOK OF RECEIPTS AND PROCESSES. 

By 1\ Bhannt, 

♦rhiM ixxiW \» Hk wlltrtion of thnnical formulas n “ ■ I i “< r the 

work iim of all the motula ami aliovh, iiK hiding til .i > * > arti- 

thwofpom, us \viii as Uku . ^ ^ . ^notp 

rnitim^. Nt'W onlaiwd tHiitioo wntaiiiing new chapters on flame weldmg and cut- 
tiim. thortnil wokting; diX'trlc welding; galvanizing, Schoop’s spray process Sher^ 
diilim and tllo cutting. Cloth, 582 iiages, 82 illustrations Price . $3.00 


dining i 

TECHHO-CHIMICAL RECEIPT BOOK, 

WiudAM 1 1 , Wahl. 


By William T. Braitnt and 


ThlM wt^d-known Emdpt Book Is a mine of accurate information that everyone may 
work U> Wimt advaidagt' it l« t m \t lopodic In lange j ot gi\cs onB the best formulas 
for twii nropnciitlon oi opciulion and UiorouKh icsrs bv compeiont men guarantee 
Uiy^rntriSlf tmVll. 'riicin in soimulung lu ic foi all-for ihc manufactiiier mier^ted 
in i^xnkMilvtw, rurilmn\Miu‘ oi lo.uhcr- tor the confet iioncr looking for auracu\e 

LtwK4iiltU^ for the cngiuwr antuiyotl by boiler oncrustations-;~for the pamter and 
wlMldng linprovt^ UIh niwcMst^ and methods— for the woman who would 
a or chmi a pair of gloves ^ ^ ^ 

S;^v’4.r“w.i S 

. ■ ithout this handy and useful 

$^.50 


only iifior yoaw o* 

lui/mUory, Urn ^^7^ 

volume, old pagw* 


SOAP MAKING 

AMERICAN SOAP MAKERS’ GUIDE. By P. B. Meebbcot:. 

..i c« 

ChnMry antt I 7^5^ Author of Stanislaus' and Kimberley' $ Short Phama- 

fjr.yiAh/n 'V(Jmr PhllZphia Branch American Pharrnacmical 

hlunbn Mmjifie science of the manufacture of soap. 

An un-to-thb-ndnuto timtlso on the most complete and ethausme 


mmsmmms 

{Uuntratioius. F^co . * * * » 
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RIBIIKK 

hand stamps— manipulation or INDIA HttnncD mm 

hSnJ Rubbekizkd FAMica *1 H 

« 'liiititM III! Hiitiln>r T|riVN(^)iil'^,j’v!’,i?aHll?Ia "1"** ‘**“f**'*‘* ■*'’'1‘*'’‘ 
1^ «»f rubljiT III Hiir««-rv nint {it.iui«trv ^Iumi. IS f * • »i»|»fw uti thu 

Haapanw. IlliwiwtiHl iVliT ''•»««•' wil«»ii«l wiIiliM 

•a.oo 

SAWH 


SAW FILING AND MANAGEMENT OF SAWS. Hy Hohkwt CJitmuiiAw 

»tu. WlW 

V^lth tho {inuMT MfiiLiH' tUiil Ijitt ht»iK *if hum W * n * i ^ t own fUlk**, Hh ji d^ig 

rut«i Air KtimmiiiK «’ttliw aii.i ‘wpful litnu 
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CATALOGUE OF GOOD, PRACTICAL BOOKS 


AMERICAN STATIONARY ENGINEERING. By W, E. Crane. 

Thin hook at ilm boilw room and takes m the whole power plant \ plain 

UUk m rvi'ry-day work about onalnes, boilers, and their accessories ti nor ini'idul 
U) he Helentibc or inath(‘m,un.a All formulas are m simple form '■o .lia. atnono 
umleiHtaiuibm plain Hilt hiuetic (an roadli ' i i of tht'in Tne hluIioi 

hiiH madt^ Ibis the most, pi,i('ti(al book In » .■ 'a- ' i iq results of his years of 

iwpot ituirt'. uiul }\m iin liithd nbouL all that m i- *1 > - . i* , ' engine room or a power 
plant \mi are not left to guess at a single pomi Vou are shown clearly what to 
uiulf'r the various conditions; how to secure the best results, ways of prevent- 
ing '’shut (towns” ami K'pans in short, all that goes to make up the requu-em&ts 
of a gomi (^ngiiUHT* ( up ibk' of taking (‘haigo of a plant It’s plam enough for practical 
men and y(‘t of vaiuo to thos(' high m the piofession 

A partial list of contents Is; The boiler room, cleaning boilers, firing, f i f’-. «■ pnm’i-, 
inipiKHlon ami repair: chimneys, sizes and cost, piping; mason worl r, -ru.Krs 
testing cement; pile driving; engines slow and h^gh speed, valves \ il « . g, 

Oorii«i ongimw, stvtting valves, single and double occontno air pumps and condensers, 
dilferent typi^s of condensers, water umUHi lining up pounds, pins not square in 
eroisln^ad or crank; engineers’ tools, pistons and piston rings, bearing metsd, hard- 
emn! copper; drip plpw from cylinder jackets, bolts, how made, care of, oils, greases, 
tiwing lubricants, rules and tables, Including steam ti .coa*. of sdr ui.i 
and square roots, cubes and cube root, areas and (‘uc n* I(M(i CO'S of cirr c 
bfotCH on; BHck work, cxplosious pumps pump valve- i. - »»‘ero''m/ 
safety valvi^; lap, lead, and deaianco lias a complete examination for a license, 
ote„ etc. Tiiird edition. 311 page* 131 Jllustrations. Price, . , , $8.50 

HORSE-POWER CHARE 

Bhows t lu' horse-power of any st ationarj* engine wiihoiit calcula f 'on Xo matter what 
the t\Ulndt^r dliunctor of strok(‘ th(‘ bieam p essure of cu -o‘f, The io\olutions or 
wbcthiT combrnslng or non-co’ulen«-lng. n s all then' ]-a-> to use, accurate and 
»av(^ time and calculations, ks[)uciallj assi‘ful to ongineera and doaigneis 60 cents 

STEAM ENGINEER’S ARITHMETIC. By Colvin-Chenet. 

A practical iKKrkot-book for the steam engineer Shows how to work the problems of 
the engine room and shows ” why ’ Tells how to figure horse-power of engines and 
Imllcni, art'a of iKiUors; has tabloh of areas, and circumferences, steam tables, has a 
di< lionai y of engim'cring term', Ihii*. > on on to all of the little kinks in flguiing what- 
evtw th('r(' is to figure around a iiower plant Tells you about the heat umt, absolute 
SEcro arlial)atic cxiMtUflion duiv of imclms factor of safety and a thousand and one 
other thlngH and everything Is plain and simple— not the hardest way to figure, but 
tlUM'aslcsi Eoiuth Ji(lltJou 132 pages Price 76 cents 


STEAM ENGINE TROOTtES. By H. Hamkens 

It in intfo to my that no book has ev^ been published whi(ih gives the practical en- 
Aeer such valuable and comprehensive information on steam engine design and 

“Not only does It (iescribe the troubles the principal parts of steam engm^ are su'^ect 
to it (‘ontraats good d<Wgn with bad, points out the most suitable material for certam 
parra tuicl tho most approved oonstrucUon of the same, it gives directions for corm^ 
ina c^lSiwK evlU by mllowing which breakdowns and costly acadents c^ be avoided. 
Just ItwV into of the information this book on the foUowlng su1> 

Wt« There arc dcwcrlptlons of cyhnders, valves, pistons, frames, pfilow blocks and 
cthw ht^arlngsV oonnocthiff rodLs, wristplates, das^ots, reac^ods, v^ve gears, gover- 
nors r>Ii)in« throttle ana emergency valves, safety stops, fly-wheels, oners, etc. If 
?Sen\ f« any tr^le with these parts, the book gives you the reasons and tells how to 

The principal considerations in the building of foimdations are given ^fh the 
.p.. Ew h w.jfrht rwiulwwl for tlio also th© settli^ ^ templets and IIdim o^a^ 
wcoSoftSe srsetton and "breakinn m" of new engmes m the language 

Oontilmfsi^Utoptora on I Cylinders li Valves HI ^pmg and 
OMtalM SMgal OT. 1 V Pistons VI Fram^ VU Bear- 

wm IV. unrotwe^u ^mQraoa(.i w ^ Dashpots Govemois. 

i^k^In??lear8 5cilf 'VVristplates and Valve Motions 
Xil, XVII Foundations XVIII Ere(?bEon 

X^OperaUon. 284 pages 276 lUustratlons Pnee $2^0 
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CATALOGTO OF GOOD, PMCTICAi BOOKS 


STEAM IIEATINC; AND VENTILATION 


HOT-WATEE HEATIKO Ann VEHTIiAtlOH. Bf 


PMCTIC4L STEAMi 
A. Cl. Kmy. 

Tllli« in tw nUifitlimi ^Iiii mwk fnihliainnii fill tlii* lia* mh 

for riti’ iim* nf oil h* ito* of »tmm, ii»»i lo^uinj will 

Mow. H in on aiiil *’%hiiO*«ilvo wtirfe 1Viin iow to g»»i i^niirnriii. 

l«j irittioii NmUrm otwJ irioiUloUwis liio inwi iHMiitnoi lo im iinA, 

wllli **Tfli*i4ii uf Min Tnttlt^ fiir Jtn«^ Hiilm out! tittiit for miUtiatum 
aitti wit m%tt nyrii mui iiiffiritmritiit m loiiko ii «« }ihIj**iv* n-^aoio fur #t«w» 

0ii« iw^niNHi itt wtimtii. kuh - Wttior hi’niliiit, umi t aW priwc^M 

of nMiit, vntnir noiS 

until tho wow «3(«trnw of tii»i liwMiatiiwi tn* thAou/rn m 

ur> Ujnl&tii tiu titoiln *if VotnipiUtm nwtl llio Hn nr ItiniAor nynlrm »»f ami 

Uow t*im|Hor» OH t 11 il«mi tu Evt4M(i«m t»f 

VtiilHal in ikiiiiif AiijHiriiUin IV lliillw »^mi nrtttiiM® V Tii«» rhimtifiy inns, 

VI, I*ipH ttrui fiiilttfn. VI I VtfUvm. tiitiilif i tit r«iriti* tif 

IX of riiiliniliiii mifiirin* X. XnlltnuOiit r»t*Hiiii*iii XI 

npiw^iHn Xu litmtinit XIII ttiii«wai»r itmiiiHif X^\^ 

Fffutniins of work. XV lint watof X \ I llrivuliriyit 

litmtiiig XVII. ViiTHum vatmr niMl vtonitim XVtII Xlinr^k. 

^Hw Hmtitnt. XiX teitaUH* mid pl|m tino*. XX V»^ill4ii»iii X^, 

Xiroitanioni viwtliitilioti muX Iit,il4*im(t iimtinw X\li Xxlli, 

UinlHrt Itmtirm. XXIV I1|w mt«l iMiiior VXV 1Vm|»rfAtiirr ri«*tliiita 

f id himt mmXmX. XXVI. liiwdiitiisn muhinU XXVII. xXvilL 

iiiiii, tnhlon, niHl iHw^nti itifUrmabMim. Mi mum, 

... it.OO 

WIfXT 18 8Alt> OF Tim IllHlK 

** I wwtt Ui my that ^nwr Inmk in wiirth IM wokht in unhl i« In tlii» iioaiifnt 

IniJtitHww An «ht arid imfiofioiiimi m I atii wi>>s«^if. I Iwuo gfii mnm v^ry itntifl imliitrfsi 
cmt of it ! havw (lUtor Hcmkii. hiit thoy doti't onpinift tiir inttriwn m phMidy m Um 
A. O. Kirns hmtk m fltmtltm K liavin. ImiimtaMin Imifmia 
Ifi thin ht«sk tho author, a ittmt tif i«xtn*rit‘HU' onim^itn liit* kio«i and twi 

mothtKin tif wUnim atMl iuii walor hwWH« U nlll Ui fmiiid » ItmidiMiok of nftai 
Vftiwo 10 tho ht»mintt oiigifimir arrlilt««f*t and hi lion iiio^twi hi tir 

work of tihlK oittan. * ' Arf/ihrri#‘ nad llwlldtr#* Alniairio#, 

«00 PLAIK ANSWERS TO DIRECT Q^CrESTIOlf S OK STIAiii HOT-WATSIt, 
VAPOR AND VACUUM HEATING PRACTICE. iSy (5. Kix^ 

Thii wtn4«, Jiiil off th# pwwi, U arrarutml In rpiraiUm ami umwmr IWni il in liitwd«4 m 

' iMid ii« a maA far 

‘ Nil wtirit *if il# kind feM 


BWii, \n arrarutm! In rinraiftm and m 
for tho ytmoKor ittur 

telii "how iwid lUiK) Min *'wHy.** 




feyw baoft miniinHnd, ^ It &n«wnfii ail tSip qti«ntt4oii# i^aAllnit iWh n»*»i}i«il m 
that would Irti ii!ike<{ hy tho ntoani flttnr or hraiina iHintraruir and inay km mm^ m a 
gxt or ntfonim^ i>ook. and for oxamlnatioti by TrrnU^ 8% h«ii^ «w $xmm 

FIttom AnwirlAtkHi# data. t^ahlHii mm dmTipMv# ari» alion to- 

afathor with much othor dotallKl informntimi of d?aty iirwnk^fld hw i«i in 

Of IntoroRtod in tho 'mrioua mothcni# of timtlnK. Viduaiiii to Mioait* ort^tHtHUK for 
fOEamlttAtlotw, An«w«m «Vf*ry <|uiwMcm ankittl ivlatinn m ifm 

v^apor and Vacuum lU^atinic Amrmis tius n«4<i*nt«i art* fim Theory aiut «f 


Hoat, Mothmtii of 
Trimmlnan and 

Ccmnoctlon# for , 

S:^tom of Hot Water lleatlna, 


tmilK 


gwbe«d„Sy«tiem ttMl(na."^aoil^.*^ti.tw tVJtwiwSlBO.^ 

a»\rttjr of ll»t WfcUir Stwi«n*. Acwiemied HMWft&r itMUnc, I8«. 

TwaaionTank Ootm^tionii. Ilomiwtic ifot Waw^r Vilff# and Ah* valvoa, 

><suym Vapor mid Vaouiv-Vaimr Hoatimt. Mnrhank^ Byjitwn# of Vmnmm lleaUnit. 
«acaw^oal Vacuum Syat^ma Vapor Hyat^m#. and hiodolatltHI 

T^To 
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